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Mains Monitoring
Mains Analysis Devices for DIN rail mounting or door installation

The power quality of the electrical supply networks plays an increasingly important role for the 
operational safety of electrical installations and equipment.
Therefore it becomes more and more important to take appropriate measures to monitor the 
power quality. This thus provides a measurement of the residual current, i.e. the algebraic sum 
of the currents in L1, L2, L3 and N, as a key parameter in enabling an assessment of the condition 
of the electrical installation to be made.

Mains Analysis Devices for DIN rail mounting  
or door installation

In contrast to the past it is obvious that it is not sufficient to do a 

single measurement and then disregard the mains quality if the 

measurement showed unproblematic values.

Due to complex production processes, changing load conditions 

and a steady progress in the degree of automation it became  

important to permanently monitor the quality of electrical power 

supply.

Thus one can acquire energy know-how and define critical values 

for measurement variables such as voltage, current and harmonics.

Automatic alarms via different information channels such as e-mail, 

SMS, warning lights, etc. allow the control of compliance with the 

now specified critical values.

Of course, critical values predefined by standards and regulations 

can also be signalled via these channels.

FRAKO Mains Monitoring devices can handle all these operations.

Depending on type and version this can be achieved already by 

a single device or – even better - in combination with the FRAKO 

Energy Management System.

Measurement of residual current, PE-monitoring, monitoring of 

transformers, measurements at low voltage distribution boards 

as well as monitoring of individual machines and consumers …. 

FRAKO has the solution for every application.
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EM-PQ 2300 EM-PQ 1500 M EMA 1101

Voltage
90-267 V AC or  

100-360 V DC
withdrawn from mains voltage

85-267 V AC or  

100-377 V DC

Frequency 45-65 Hz 50 Hz 45-65 Hz

Power consumption Max. 8 W Max. 7 VA Max. 7 VA

Contact temination  

3/4/5-wire
• / • / • • / • / - • / • / -

Current measurements 5 x X/5A

3 x X/5A  

(error current > 6 mA), galvanically 

isolated

3 x X/5A  

(Transformer current > 15 mA),

electrically isolated

Voltage measurements

400/600 V AC (L-N/L-L) 3-phases 

5-wire system  

5 x 80 V AC - 690 V AC  

(external/external conductor)

3 x 57-230 V AC 

(external/neutral conductor)  

3 x 100-400 V AC  

(external/external conductor)

3 x 60-400 V AC  

(external/neutral conductor)

3 x 115-690 V AC  

(external/external conductor)

Harmonics V/A 1-51 - 1-19

Short term interruptions • - •

Active energy class 1 1 1

Analogue In-/Outputs
- / 2 (0-10 V or 0-20 mA or 4-20 

mA)

- / 1 (max. 30 V DC, 100 mA),  

(4-20 mA DC passive)
2 temperature / -

Digital In-/Outputs 4 / 2
- / 1 (max. 48 V DC, 100 mA);  

1 (max. 30 V DC, 100 mA)

Tariff input for selection of 2 

profiles / 1 alarm signalling contact 

250 V AC, max. 3 A

Memory Min./Max. values • • •

Memory size 256 MB - -

Interfaces

Ethernet • - -

FRAKO Energy 

Management System

• via FRAKO Starkstrombus

Intranet (Ethernet)

Modbus/TCP

• via FRAKO Starkstrombus • via FRAKO Starkstrombus

RS-232 / RS-485 - / • • / - - / •

Profibus DP - - -

Webserver / E-Mail / 

SNMP
• / • / • - / - - / -

Recommended 

applications

Transformer monitoring with 

residual current measurement and  

PE-monitoring

Machine disposals Transformer / NA

Catalogue Page Page 195 ff. Page 201 ff. Page 205 ff.

Mains Monitoring
Mains Analysis Devices for DIN rail mounting or door installation

Discontinued 

model – only a 

limited number of 

items available.
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Mains Monitoring
Mains Analysis Devices for DIN rail mounting or door installation

The power quality of electrical supply networks is of ever increasing importance 
for the operational reliability of electrical installations and appliances.
It is therefore becoming increasingly essential to take appropriate measures to 
monitor supply network power quality.

EM-PQ 2300
Power Quality Analyzer

The approach used in the past, i.e. simply taking some measure-

ments and then disregarding the power quality issue if these did not 

appear unusual, is no longer sufficient.

Highly complex manufacturing processes and new power demand 

profiles, together with ever more sophisticated automation systems, 

make it today more important than ever to monitor the quality of the 

power supply on a continuous basis.

This allows the user to accumulate ‘energy expertise’ and specify 

sensible alarm settings for parameters such as voltage, current and 

harmonics.

An automatic alarm function using various means of communication,  

such as e-mails or alarm annunciators, makes it easier to keep 

these parameters under control within their specified limits.

The limiting values called for by electrical standards and regulations 

can, of course, also be monitored in this way.

FRAKO power quality analysis instruments can do all of these 

things. Depending on instrument type and specifications, these 

functions can be performed by a single device alone or in combi-

nation with a FRAKO Energy Management System.

Whether the duty is to manage a transformer, take measurements 

at a low voltage main or secondary distribution board, or monitor 

individual electrical machines or loads, FRAKO has the right  

instrument for every application.

Description

Power supply monitoring instrument for the acquisition, monitoring 

and analysis of electrical data in networks up to 690 V (phase–phase, 

optional with article No. 20-30243, measurement range extension), 

with 5 current transformer inputs and 4 voltage inputs, including resid-

ual current measurement (the algebraic sum of the currents in L1, L2, 

L3 and N, being equal to zero in the ideal case) and PE monitoring. 

Permanent and simultaneous monitoring of up to 250 measurement 

points. The instrument offers more than 600 measurement points  

to be selected from. Its power failure detection function enables a 

supply failure of up to one second to be buffered, so that those short 

dips of particular interest can also be recorded by the EM-PQ 2300 

even if the instrument’s own power supply is disrupted by this event.

Discontinued  

model – only a  

limited number of 

items available. We 

would be very pleased 

to recommend an 

alternative. 
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Integrated firewall-friendly web interface. The monitoring function 

enables an entire building, for example, to be continuously checked 

for the presence of earth fault currents automatically. This means 

that incipient insulation faults can be detected at a very early stage 

and reported to the office responsible for electrical safety.

In many companies, manufacturing automation and IT are still 

two different worlds. The EM-PQ 2300 solves this problem with 

the Simple Network Management Protocol (SNMP), an integrated 

communications interface that enables measurement data from the 

automation area to be automatically transferred to the IT area.

• Long-term network analysis to EN 50160 or EN 61000-2-4

• Monitoring of supply voltage dips

• Harmonics analysis, current and voltage up to 50th harmonics

•  Monitoring of earth conductor current and residual current  

detection

•  User-selectable data recording, e.g. analysis of power demand 

curve profile

•  Display of measurement readings and curves at the optional  

EM-FD 2500 display, connected to the EM-PQ 2300 Power  

Quality Analyzer by a 4-core cable. One display can indicate the 

data from up to 7 EM-PQ 2300 instruments.

•  Inputs: 

 – 5 current transformer inputs for L1 to L3/N/(PE)

 – 4 voltage inputs for L1 to L3/N and Lx/N up to 690 V  

(extension option) 

 – 3 freely assignable S0 pulse inputs for status signals, energy 

metering and power calculation, or to synchronize metering 

with the power supplier

 – 1 S0 pulse input for tariff switching

 – 1 Pt100/1000 4-wire resistance temperature detector input, 

automatic probe type identification

•  Outputs: 

 – 1 alarm contact rated at up to 250 V AC

 – 2 digital outputs for alarm purposes. The outputs are electrically 

isolated and are rated up to 30 V DC 

 – 2 analogue outputs for any 2 desired measurement readings, 

as 0–20 mA, 4–20 mA or 0-10 V signal, internal instrument 

voltage source, automatic voltage/current identification

•  Interfaces: 

 – RS-485 bus, for connection to FRAKO Energy Management 

System

 – Ethernet (RJ45 jack) for connection to FRAKO Energy Manage-

ment System

 – Modbus (TCP) slave, SNMP agent: the internal alarm system 

can transmit e-mails via Ethernet 

•  Software (Device Manager) included for configuration and display 

of the stored measurement readings via Ethernet

• IoT compatible, REST interface (‘machine to machine‘)

Data acquisition and recording:

•  Acquisition and recording of the minimum, maximum and average 

values of the measurement readings and acquisition intervals 

defined by the user over parameterized periods of time

• Detection of under- and overvoltages Vrms

• Detection of voltage failures Vrms

• Detection of inrush currents  (10 ms)

•  Energy meter (active and reactive power, consumed and fed into 

network) 

• Internal data storage: 256 MB flash memory

EM-PQ 2300 wiring diagram

Mains Monitoring
Mains Analysis Devices for DIN rail mounting or door installation
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Easy installation with the DIN rail-mounted enclosure

The EM-PQ 2300 is housed in an enclosure with a pin strip  

underneath it. 

This system, consisting of pin and socket strips and DIN rail bus 

connectors, enables the individual modules to be easily fitted and 

connected to one another. 

All connections are also available at external terminals for conven-

tional wiring. Use of the 16-pin DIN rail bus connector provides 

automatic contact from instrument to instrument. 

The bus connector enables the FRAKO Starkstrombus, extension 

bus and display bus to be connected. The pin and socket strips on 

the DIN rail ensure quick and easy installation of the instruments in 

parallel. 

It is possible to plug individual instruments in or remove them without 

dismantling the modular assembly.

Data display on the EM-FD 2500

The EM-FD 2500 has been developed as a physically separate LCD 

display and operator panel to work with all FRAKO Energy Manage-

ment devices of the new generation that require this, such as the 

EM-PQ 2300 and EM-MC 2200 instruments.

The Display is connected to the EM instrument via 4 terminals: two 

wires for the instrument power supply and two for data transfer. 

A maximum of 8 instruments can be connected to a common  

display bus, with a bus length of up to 40 m to the Display. 

The Display is mounted on the control cabinet door or wall through 

a Ø 22.5 mm hole, thus greatly simplifying installation. Its orientation 

is fixed by a screw through the wall into a threaded bush. 

Alternatively, the Display can also be mounted in any available 144 x 

144 mm cut-out.

Mains Monitoring
Mains Analysis Devices for DIN rail mounting or door installation
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Mains Monitoring
Mains Analysis Devices for DIN rail mounting or door installation

Web interface to display the momentary measurement readings 

and the event list

•  Web server for the configuration and online display of all measure-

ment readings

• Every user at any PC can view the most important measurement 

data via the intranet

Device Manager  –  

Clear overview and straightforward programming

•  Momentary measurement readings 

All key measurement data from the EM-PQ 2300 are displayed in 

a clear overview. 

 

With most measurement points, each individual section can be 

expanded to display the extreme values in the last interval and  

the extreme values since the last reset.  

 

The V/I bar graph indicator, which ranges from 0 to full scale 

value, offers a quick check on the extent to which the current and 

voltage measurement ranges are being used. This shows immedi-

ately whether the current transformers are correctly dimensioned.

•  Continuous data recording 

The continuous data recording function of the EM-PQ 2300 can 

be configured as desired.  

 

Up to 250 data points can be recorded, the time interval and 

the type of reading (minimum, average or maximum value) being 

specified for each data point. 

 

In addition, the option of defining charts and assigning data points 

to them is also given, so that when the EM-PQ 2300 is accessed, 

regardless of the PC on which the device manager is installed on, 

the same charts will always be available.
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Mains Monitoring
Mains Analysis Devices for DIN rail mounting or door installation

•  Event-driven data recording including the period prior to 

the triggering event 

Various events can trigger the recording of data for a limited time 

independently of the continuous recording function. The user is 

free to define which measurements are recorded and for how long.  

 

This ‘pretrigger’ function also enables the measurements from the 

time leading up to the triggering event to be recorded. If this is 

set at 25 %, and the duration of the recording period at one hour, 

the EM-PQ 2300 will record the measurements made over the 15 

minutes before the triggering event and the 45 minutes after it. 

The EM-PQ 2300 does this by continuously recording the meas-

urements in a small circular buffer. When the recording period is 

over, the data from before and after the event are saved in a file, 

and the message ‘Measurement completed’ appears as a new 

entry in the event report. 

 

Clicking the button in the ‘Att.’ (Attachment) column will display 

the measurement.

 

Apart from the user-defined measurements, predefined short-term 

measurements covering periods of 2 or 6 seconds can also be 

triggered, the current and voltage measurements being saved both 

as root-mean-square values over 10 ms intervals and as waveform 

curves.

An additional feature is that an e-mail can be sent after a  

measurement is completed. Clicking the e-mail attachment on  

any PC on which Device Manager or FRAKO-NET is installed will 

display the measurement.

•  Energy meter for each phase 

The EM-PQ 2300 meters the energy of each phase in addition to 

the total energy. Two resettable energy meters and one non- 

resettable meter are available for each phase. Resetting can  

be performed manually or automatically at any desired interval.

•  User-friendly evaluation in the chart with cursor values and 

display of min. and max. readings 

By activating the cursor lines, the readings can be displayed in a 

table and time differences can be measured. 

 

The min./max. display enables the user to find minimum and 

maximum values over long periods and to display them on an 

enlarged scale. 

 

The min./max. display can also be used with an energy meter 

to determine the energy consumption over a set period. This is 

displayed directly in the ‘Max - Min’ column.

Analysis to EN 50160 or  IEC 61000-2-4

The EM-PQ 2300 can be configured so that it carries out an analysis 

every week, saving this as a results file, which can then be loaded 

via the event report.
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Technical Data

Power supply

Voltage 90-267 V AC or 100-360 V DC

Frequency 45...65 Hz

Power consumption Max. 8 W

Measurement inputs

Connection w.  

Cat. 3/4/5 cable

•/•/•

Current 

measurement inputs

5 x X/5A

Voltage 

measurement inputs

4 x 400/600 V AC (L-N/L-L); 

3-phase 5-wire system

Inputs and outputs

Analogue inputs and 

outputs

- / 2 (0-10 V or 0-20 mA or 4-20 mA)

Digital inputs and 

outputs

4/2

Temperature PT100/1000 4-wire system

Interfaces

Ethernet •

FRAKO Energy 

Management 

System

FRAKO Starkstrombus Intranet (Ethernet), 

Modbus (TCP), SNMP (agent)

RS-232 / RS-485 - / •

Profibus DP -

Web server / e-mail • / •

IoT compatible, REST interface  

(‘machine to machine‘)

Mains Monitoring
Mains Analysis Devices for DIN rail mounting or door installation

Display and operation

Operation via EM-FD 2500 Display /  

5 LEDs on EM-PQ 2300

Article-No. 20-30240

Connections

Pin and socket strips

Mechanical construction

Dimensions  

(W x H x D)

161.6 x 89.7 x 60.5 mm

Ingress protection Enclosure /terminals: 

IP 30 / IP 20 according to EN 60529 

Protection class Class 1 according to EN 61140

Enclosure Flame retardant V0 to UL94

Mounting On standard 35 mm DIN rail to  

EN 50022

Weight Approx. 0.5 kg

Operating conditions

Ambient temperature -20 °C...+60 °C

Article-No. 20-30241

Dimensional drawing EM-PQ 2300

All dimensions in mm 

Dimensions
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Mains Monitoring
Mains Analysis Devices for DIN rail mounting or door installation

Power Quality measurement system to detect, analyze and monitor 
electrical measurement variables in 400 V low voltage mains and 
medium voltage mains (100 V secondary).

EM-PQ 1500 M
Power Quality Analyzer

Description

•  Monitoring and evaluation of the mains quality; measurement of all 

relevant mains data in low and medium voltage mains

•  Energy meter for active power (input and output) and reactive 

power

•  Different measurements over 10 periods (200 ms, see EN 61000-

4-7), measuring range up to the 40th harmonic (distortion factor 

current/voltage, absolute value of harmonic current)

• 4 voltage and 3 current measurement inputs

• Bimetallic function

•  Integrated alarm management with different output configurations: 

2x contact outputs, display, LED

•  Easily extendable to include up to 15 measurement units via 2 link 

connections (max. 40 m) for displaying all relevant data via the 

display EM-FD 1500

•  2 outputs: adjustable digital/analogue (digital, 4-20 mA/ alarm 

individually programmable)

•  Connection to the FRAKO Energy Management System via 

FRAKO Starkstrombus (RS 485)

• Top hat rail mounting

Discontinued  

model – only a  

limited number of 

items available. We 

would be very pleased 

to recommend an 

alternative. 
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Mains Monitoring
Mains Analysis Devices for DIN rail mounting or door installation

Technical Data

Measurement inputs

Voltage path (Phase-Zero) 3 x 57 - 230 V AC +/- 10 %  

(Phase-Phase) 3 x 100 - 400 V AC +/- 10 %

Frequency 50 Hz

Power consumption Max. 7 VA

Fuse protection Max. 2 A external protection required

Current path 3x X/5A (transformer current >6 mA)

Power consumption Max. 1.8 VA each transformer connection

Inputs

Display IN 24 V DC, voltage input for display units with 

a 24 V control unit

Outputs

Digital OUT Max. 48 V DC, max 100 mA DC

Digital/Analogue 

OUT

Max. 30 V DC, max. 100 mA  

(DC 4-20 mA passive)

Interfaces

1 FRAKO 

Starkstrombus

For connection to FRAKO Energy 

Management System, according to  

EN 50170 (P-Net) standardised fieldbus,  

RS 485  

Transfer rate: 76.8 kbit/s 

Type/ Protocol: RS-485 / P-Net

2 Link Connections Connection to further EM-PQ 1500 (max. 

15) to display on display unit EM-FD 1500 

Type/ Protocol: CAN / FRAKO internal

Display Connection to display unit 

EM-FD 1500

Mechanical construction 

Dimensions 160 x 102 x 67 mm (W x H x D)

Ingress protection Housing / terminals IP 40 / IP 20

Version According to DIN EN 61010-1,  

DIN EN 61000-6-2 and  

DIN EN 61000-6-3

Housing Flame-retardant UL94-V0

Installation On standard rail 35 mm according to  

DIN EN 50022

Mounting position Optional

Weight Approx. 0.5 kg

Operating conditions

Ambient 

temperature

0 °C up to +55 °C

Article-No. 20-30212

Optional Accessories

Article-No. Type Description

20-30233 Interface adapter 

EM-PQ-RS 232

RS-232 Adapter for PC direct 

access to the data of EM-PQ 

1500, including display and 

configuration software  

EM-PQ-SW;  

Cable length: 3 m

20-10700 Mains adapter for 

Analogue Module 

EM-AM 24 V DC 

(can be used as 

well for  

EM-PQ 1500)

Switching power supply for 

DIN rail mounting  

24 V DC / 0.35 A and  

12 V DC / 20 mA;  

Mains power supply: 

85 to 264 V AC

20-10317 EM-PQ-SW Software for the configuration 

and online display of data 

from the EM-PQ 1500 Power 

Quality Monitor.  

Access via:  

data collector, EMP 1100,  

EMT 1101 and  

EM-PQ-RS 232 adapter.

Note: included with FRAKO-

NET when supplied on 

CD-ROM
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Mains Monitoring
Mains Analysis Devices for DIN rail mounting or door installation

Dimensions

Dimensional drawing EM-PQ 1500 M

All dimensions in mm 
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Mains Monitoring
Mains Analysis Devices for DIN rail mounting or door installation
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A measuring and monitoring instrument for the acquisition, analysis and supervision of all key  
electrical data in low voltage 3-phase systems from 115 V to 690 V.

PQA 1101
Power Quality Analyzer

Description

Measurement functions:

• Phase-phase and phase-neutral voltages

• Currents in the 3 phases and N / PEN conductors

• cos φ, active and apparent power for each phase

• Frequency and asymmetry (load unbalance)

• THD of voltage and current for each phase

• Proportion of voltage/current harmonics V2 – V19 / I2 – I19

•  Manual acquisition of voltage and current up to the 50th harmonic

Selectable options:

•  2x active and reactive energy via external tariff switching, or:

 – 1x active and reactive energy (imported)

 – 1x active energy (power feed-in / in-house generation)

 – 2x temperature via external PT100 RTD probes

Measurement data and Min/Max memory:

Measurement data per phase

• Voltage

• Storage

• Power (active, reactive and apparent power)

• Supply frequency

• Overcurrent

• Voltage harmonics

• Current harmonics

• Temperatures PT1 and PT2

• Measurement via three external current transformers

•  Menu-driven user interface in plain language with display of up to 

8 measurement readings simultaneously 

• Menu-driven configuration with user dialogue

• Backlit display

• Meter readings and alarm limits saved on power failure

Mains Monitoring
Mains Analysis Devices for DIN rail mounting or door installation
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Mains Monitoring
Mains Analysis Devices for DIN rail mounting or door installation

Technical Data

Power supply

Mains voltage 85 V AC – 267 V AC (absolute limits), 

Frequency 45 – 65 Hz or  

100 V DC – 377 V DC (absolute limits)

Power consumption Max. 5 VA

Fuse protection 2 A external protection required

Measurement input

Voltage path 80 V AC – maximum 760 V AC (phase – phase, 

absolute limits), suitable for 115 – 690 V AC 

systems, electrically interconnected via  

high resistances, measurement of medium 

voltages possible using an x/100 V 

transformer; In areas where UL / CSA 

standards apply in systems with nominal 

voltages 115 – 600 V AC; power failure 

detection after duration of a half-wave

Current path x/5 A AC or x/1 A AC (transformer secondary 

current > 15 mA), electrically isolated, 

power draw maximum 1 VA per transformer 

connection, continuous overload rating  

up to 6 A AC, transient overload maximum 

10 A AC for 10 seconds  

Outputs

1 Alarm signalling 

contact

Volt-free NO contact, AC-14 250 V AC, 

maximum 3 A or DC-13 – 30 V DC,  

maximum 3 A, Note: utilization category 

AC-/DC- as per IEC 60947-5-1

Inputs

Tariff inputs 2 profiles selectable (e.g. HT/NT)  

Control via open collector output.  

Voltage withstand rating required: 10 V.

Dimensional Drawing PQA 1101

all dimensions in mm 

Dimensions

Interfaces (mode can be selected) 

FRAKO 

Starkstrombus

For connection to the FRAKO Energy 

Management System, standardized fieldbus, 

RS 485, Protocol P-Net

Operating elements Membrane keyboard with 5 keys

Display elements Backlit LC Display with 128 x 64 pixel

Connections Plug-in connecting strips (included with delivery)

Mechanical construction

Dimensions Dimensions of front panel: 144 x 144 mm 

(DIN 43700), panel cut-out: 138 x 138 mm 

(DIN 43700), installation depth: 75 mm

Ingress protection Front of instrument IP40 (with seal set IP54), 

rear of instrument IP20 all as per 60529, 

contamination level 2 as per EN 61010-

1:2011-07 

Version Housing protection class 1 according to  

DIN EN 61140

Installation From front panel with screwdriver

Weight Approx. 0.77 kg

Operating conditions

Ambient 

temperature

0 °C up to +55 °C
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The monitoring of currents, harmonics, temperatures, etc. has now become standard practice 
to uphold supply network quality. The FRAKO Starkstrombus and the other components of the 
system form a powerful energy information system. All data are available centrally.

Display Units

Mains Monitoring
Display Units

EM-FD 2500 EM-FD 1500

Voltage supplied via EM device 24 V DC ± 15 % or 85-264 V AC

Frequency - 50/60 Hz

Power consumption Max. 3 VA Max. 3 VA

Operating-/display element 9 buttons / bright LC display / 1 LED 9 buttons / bright LC display

Interfaces

CAN-Bus •

RS-232 / RS-485 - -

Connection with
EM-MC 2200 

EM-PQ 2300
EM-PQ 1500

Catalogue page Page 211 ff. Page 213 ff.

Discontinued 

model – only a 

limited number of 

items available.
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Mains Monitoring
Display Units
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The EM-FD 2500 is a graphic display in DIN rail housing to display measurements and 
wave forms of up to 7 Energy Management devices of the latest generation (e.g. Maximum 
Controller EM-MC 2200 or Mains Monitoring Unit EM-PQ 2300).

EM-FD 2500
Display Unit

Description

•  Front mounting of the display with little effort by a Ø 22.5 mm 

fixing and a screw to prevent rotation

• Only one cable (4-pin) from the display to the EM device

• Connection of max. 8 EM devices via display bus: 

 – 1 display + 7 EM devices 

 – 2 displays + 6 EM devices

Mains Monitoring
Display Units
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Mains Monitoring
Display Units

Technical Data

Power supply

Voltage 11 V up to 16 V DC, reverse polarity 

protection, power is to be connected by 

the EM device

Fuse protection Internal via 500 mA SMD fuse

Power consumption Max. 3 VA

Connections Via plug-in terminals

Conductor cross-

section

Max. 1.5 mm²

Interfaces

Display bus CAN according to ISO 11898, RS-485, 

impedance level 120 Ohm  

Transfer rate: 1 Mbit/s  

Length of bus: max. 40 m

Mechanical construction 

Dimensions 147 × 147 × 53 mm (W × H × D) including 

connector, cabinet overhang 23 mm, depth 

cabinet max. 30 mm, including connector

Ingress protection Front panel IP54 when using the enclosed 

sealing mat, housing front IP50 without 

sealing mat, terminals and terminal area 

IP20, degree of pollution 3, all data 

according to DIN EN 60529

Installation In the front panel / door through a central 

hole Ø 22.5 mm and a hole for anti-turn 

locking , Ø 3.5 mm

Version Insulated housing,  

Protection class 3 (SELV),  

working voltage up to max. 16 V

EMV EMV according to EN 61326 -1,  

EN 61000-4-2 electrostatic discharge air  

8 kV and conductive 4 kV with horizontal 

and vertical coupling plate,  

EN 61000-4-3 EMS radiated 80 MHz - 

1GHz, horizontal and vertical,  

level 10 V/ m = irradation industries Class B,  

EN 61000-4-4 Burst 1 kV capacitive on 

cable, EN 55022A EMI 30 MHz - 1 GHz = 

irradation residential area Class A

Weight 330 g

Operating conditions 

Temperature range 0 °C up to +60 °C, no dewing

Installation height Geographical height max. 2000 m

Article-No. 20-30240 

Optional Accessories

Article-No. Type Description

20-30242 Adapter plate for 

EM-FD 2500

Adapter for installation of the 

EM-FD 2500 in a cabinet 

opening (138 x 138 mm)
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Display unit EM-FD 1500 for connection to Power Quality Monitor EM-PQ 1500.

EM-FD 1500
Display Unit

Description

•  Displays the data of up to 15 Power Quality Monitors  

EM-PQ 1500

•  Only one line (max. 10 m) from the display unit to the  

measuring unit

• Plain text menu with illuminated display and keys

•  Front mounting the display unit with little effort by only  

2 × Ø 22.5 mm dia attachments

• Supply of the display via the control module

Technical Data

Connection

Power supply

(control unit)

EM-FD 1500 24 V DC: 24 V DC +/- 5 %

EM-FD 1500 230 V AC: 230 V AC +/- 10 %

Control EM-FD 1500 24 V DC: 7-wire cable,  

min. 0.30 mm² each conductor 

EM-FD 1500 230 V AC: 5-wire cable,  

min. 0.30 mm² each conductor

Control distance Max. 10 m between EM-FD 1500 and  

EM-PQ 1500

Mechanical construction

Dimensions Display unit: 87 x 87 x 21 mm (W x H x D) 

Control unit: 75 x 58 x 37 mm (W x H x D)

Ingress protection Display unit IP65 (after mounting)

Mounting In the front door, max. door thickness 6 mm

Mounting position Optional

Weight Approx. 0.3 kg

Operating conditions 

Ambient temperature 0 °C up to +55 °C, avoid condensation

Mains Monitoring
Display Units

Discontinued  

model – only a  

limited number of 

items available. We 

would be very pleased 

to recommend an 

alternative. 
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Mains Monitoring
Display Units

Versions

Article-No. Type Description

20-30230 EM-FD 1500 24 V DC-package  

(incl. power supply)

Display unit EM-FD 1500 for connection to Power Quality Monitor 

EM-PQ 1500; 24 V DC, incl. power supply

20-30231 EM-FD 1500 24 V DC-package  

(without power supply)

Display unit EM-FD 1500 for connection to Power Quality Monitor 

EM-PQ 1500; 24 V DC, without power supply

20-30232 EM-FD 1500 230 V AC-package Display unit EM-FD 1500 for connection to Power Quality Monitor 

EM-PQ 1500; 230 V AC

EM-FD 1500 24 V DC +  

power supply

EM-FD 1500 24 V DC EM-FD 1500 230 V AC

Display unit EM-FD 1500 • • •

Module 24 V DC • •

Module 230 V AC •

Connecting cable 2.5 m  

(EM-PQ 1500 with 24 V DC 

module)

• •

Connecting cable 2.5 m  

(EM-PQ 1500 with 230 V AC 

module)

•

2 ferrule resistors for  

EM-PQ 1500

• • •

Power supply 24 V DC •
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The functions of the Power Quality Manager are data acquisition and recording for the power quality management 
system. In addition, it identifies alarms, records them and transmits them. The PQM 1588 is provided with two 
RS-485 fieldbus interfaces to support Modbus RTU and FRAKO Starkstrombus (P-NET) protocols simultaneously. 
An RJ-45 connector also makes an Ethernet network connection possible. Integrated data transfer via the 
OPC UA interface is also a useful function.

PQM 1588
Power Quality Manager

Description

The PQM 1588 Power Quality Manager is a versatile all-rounder that 

even just as a gateway offers a variety of uses. Its integrated RS-485  

and RJ45 interfaces and its built-in flexibility enable the PQM 1588 

to interpret diverse protocols and access fieldbus instruments through 

the communications network.

Protocol options for connection to measuring instruments:

• FRAKO Starkstrombus

• Modbus RTU

• Modbus TCP

Using an external coupler:

• M-BUS

If additional system points are acquired, the Power Quality Manager 

1588 will automatically activate its data collector function plus some 

other useful features:

•  OPC UA server

• S0 pulse inputs (6x) 

•  Numerous alarm functions: 

–  Alarm limits (lower/upper) for registered metering and analogue 

channels

 –  Alarm function, individually or in groups via various alarm routes: 

contacts on the PQM 1588, e-mail, alarm report

User benefits:

• EMVIS 3000 visualization software (included with appropriate 

system points)

• Web interface for basic configuration 

• Software updates to expand range of functions

• Simple data exchange via OPC UA

• IoT compatible, REST interface (machine to machine)

A specified number of system points are required for collecting data 

from the measuring instruments. These devices can be combined at 

will up to the limiting number for each type of device.

Mains Monitoring
Mains Monitoring / Central Unit

Including  

6 x S0 pulse  

inputs
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PQC
Blindleistungsregler

EM-PQ 2300
Netzanalyse + Dif ferenzstrom

EM-MC 2200
Maximum-Controler

PQM 1588 als universelles Erfassungssystem

PQM 1588
Zentraleinheit

Netzwerk-TCP/IP

Überwacht alle erfassten Zähler und Geräte, setzt 
Alarmwege individuell - hohe Datensicherheit durch eigenen Speicher

Alarmschwellen und

� � Industrie 4.0
� � sämtliche Daten
� � freie W ahl der Datenbank
� � freie W ahl der V isualisierung
� � kundenspezifische Lösungen

� � vollständige V isualisierung
� � umfangreiche Auswertungen

� � inkl.EMVIS 3000 ermöglicht

ModBus/TCP

M-Bus/TCP

KNX/TCP

FRAKO-Bus/TCP

PQM 1588 als Zentral-Einheit für Energie-, PQ-, und BLK-Daten, 

Viele Protokolle und Schnittstellen, ModBus, M-Bus, KNX, Impulse, TCP-IP

Umfangreiches Alarm-Management, per E.-Mail, SMS, Kontakt, SNMP  usw .

Für jeden W ert einen oder mehrere Alarme und Alarmwege bestimmbar

Wächst mit vom Kleinstsystem bis zum umfassenden Management-System  

�

�

�

�

PQM 1588 als Fernüberwachungseinheit, 

Alarmieren

vorbeugende W artung

� � �    Überwachen

� � � �

� � � �

PQM 1588 als Datensammler mit synchronisierten Daten

Weitergabe an Drittsysteme

Zusammenführen von Maschinen- und Energiedaten

� � � �

� � � �

� � � � Visualisierung mit beliebigen Softwaren

� � � � kundenspezifische Lösungen
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Mains Monitoring
Mains Monitoring / Central Unit

PQM 1588 Central unit

New!

Software for the display/ 

evaluation of the data: 

• including EMVIS 3000 to enable 
total visualization

• Comprehensive data evaluation

• CSV export facility

Interface for:

• Industry 4.0

• All types of data

• Free choice of database

• Free choice of visualization

• Customized solutions

• Third-party systems

Now including  

6 x S0 pulse inputs,  

freely programmable

PQM as bus gateway:

• FRAKO Starkstrombus 

• Modbus RTU 

PQM as universal data acquisition system:

• Reception and collection of measurement readings and other data 

from connected devices via Modbus, M-Bus, S0 pulses and TCP/IP

• Monitoring of data with individually configurable alarm limits

• Alerting when variables go outside set limits using various media 

such as alarm relays or e-mail

• Optimum scalability, providing solutions for all, from the smallest 

applications right up to major businesses

PQM as remote monitoring unit:

• Monitoring

• Generating alarms

PQM as data collector incl. synchronization:

• Data transfer to third-party systems

• Collation of machine and energy data

• Visualization with any desired software

6 x S0 pulse inputs, freely programmable, can be used as/for:

• Meter

• Operating hours (seconds) counter

• Status channel

• Pulse input for time synchronization with utilities 

• Collector of impulses from transducers which convert process variables 

into a frequency, for example, temperature, humidity mg/m² etc.

• Power calculation from meter pulses

• OPC UA Server (integrated in the device)

• To increase processing power – more stable data transfer via bus 

and Ethernet

• Gateway (ModBus/Ethernet + P-Net/Ethernet) – depending on the 

features

• Pulse acquisition (S0 pulse inputs) for another PQM 1588

• Complete small system incl. data collection of pulse meters

Interfaces such as OPC UA and REST

Your easy access to Power Quality Management 4.0

TCP/IP network

RTU
Modbus

FRAKO
Starkstrombus

PQC
Reactive power control relay

EM-PQ 2300
Network analysis + 

Residual current

EM-MC 2200
Maximum-Controller

S0 interfaces

RS 485

TCP

TCP/IP

Modbus

TCP
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Technical Data

Power Supply

Supply voltage 100 V AC – 253 V AC (absolute limits),  

230 V DC (absolute limits)

Frequency 45 up to 65 Hz

Power consumption Max. 7 W / 18 VA  

Fuse protection Max. 2 A (slow acting) external protection 

required

Interfaces

Ethernet interface 10/100 MBit/s, RJ45 

RS-485 Bus 1 | Modbus RTU

RS-485 Bus 2 | FRAKO Starkstrombus

Outputs

Relay contact 5 contacts – bistable, 250 V / 2 A AC  

or 30 V / 2 A DC

Alarm contact 1 contact - bistable, 250 V / 2 A AC  

or 30 V / 2 A DC

1 NC, 250 V / 2 A AC or 30 V / 2 A DC

Inputs

6 pulse inputs S0 pulse inputs (DIN 43864) 

for connecting to volt-free contacts,

Open-contact voltage: 15 V,

Max. line resistance: 800 Ohm,

Short-circuit current: 18 mA,

Pulse frequency: 0.1 to 20 Hz

Connections

via plug-in type   

screw terminals  

Conductor cross-section max. 1.5 mm², 

min. 0.14 mm², 

Relay-, alarm contacts and supply:

Conductor cross-section max. 2.5 mm², 

min. 0.2 mm², 

Rated value insulation: 250 V AC, 80 °C

Control elements

DIP switch 8 pieces

Display elements

LED 15 pieces

Mechanical Construction

Dimensions 296 mm × 260 mm × 133 mm (W x H x D)

Installation On standard rail 35 mm according to  

DIN EN 50022

Weight approx. 0.4 kg without packaging

Ingress protection Enclosure IP30, terminals IP10 according to 

DIN EN 60529

pollution degree 2 according to  

EN 61010-1:2011-07

Version Enclosure protection class II according to 

DIN EN 61010

Housing Flammability according to UL 94 V0 as 

declared by the manufacturer

Mechanical Construction

EMV EN 55022 Class B : 2010 + AC : 2011

EN 61000-3-2 : 2014

EN 61000-3-3 : 2013

EN 61000-6-3 : 2007 + A1 : 2011

EN 61000-6-2 : 2005

EN 61000-4-2 : 2009

EN 61000-4-3 : 2006 + A1 : 2008 + A2 : 2010

EN 61000-4-4 : 2012

EN 61000-4-5 : 2014

EN 61000-4-6 : 2014

EN 61000-4-8 : 2010

EN 61000-4-11 : 2004

Operating conditions

Temperature range 0 °C…45 °C

Installation height Geographical height max. 2000 m above 

sea level

Article-No. 20-10090 

without system points

PC requirements for FRAKO-NET software package

Hardware • Min. Intel Core I5

• Main memory min. 4 GB RAM

• 10 GB free hard drive space

• Ethernet 10/100 Mbit/s network 

   connection or/and one free serial  

   interface

• DVD drive

• SVGA graphics adapter

• Colour screen with minimum  

   resolution of 1024 x 768

Software • Microsoft® Windows®* 10

• Microsoft® Windows®* 7 (x32/x64)

• Microsoft® Windows®* Server 2008 R2

• current browser for example, Mozilla Firefox

* Registered trademarks of Microsoft Corporation

Optional accessories

Article-No. Type Description

20-10495 System points 

upgrading package 

PQM 1588

10 system points incl. system 

visualization EMVIS 3000

20-10496 50 system points

20-10497 100 system points

Mains Monitoring
Mains Monitoring / Central Unit



4

 Subject to technical changes / © FRAKO GmbH / www.frako.com218 Main Catalogue 2021 - PQ

System points per integrated device Upper limits

30 System points per EM-MC 2200 Max. 4 units EM-MC 2200 per PQM 1588

15 System points per EM-PQ 2300 Max. 32 units EM-PQ 2300 per PQM 1588 in Slavemode, or max. 8 in Mastermode  

15 System points per PQA 1101 Max. 32 units PQA 1101 per PQM 1588

7 System points per PQC (single phase)

10 System points per PQC (three phase)

7 System points per EM-PQ 1500 Max. 32 units EM-PQ 1500 per PQM 1588  

1 System point per channel of EM-MC 2200, 

PQA 1101, EM-PQ, EMF 1102 or PQM 1588

Max. 550 metering-, analogue-, status- or alarm channels per PQM 1588

10 System points to activate the S0 function of 

the PQM 1588 

Dimensional drawing PQM 1588 All dimensions in mm

161.6 60.5

11
.1

11
.1

89
.7

1 2 3 4 5

Run Bus Alarm Input

FRAKO Germany

1 2 6 1 2 3 4 5

Output

Power Quality Manager

PQM  1588
Power Quality Management

Dimensions

Web interface Start screen Web interface Main Configuration – IP address

Mains Monitoring
Mains Monitoring / Central Unit
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In the Energy Management System, the measured variables, statuses and events in the entire in-house 
energy supply system are acquired, processed centrally and saved. They are presented graphically by the 
visualization facility and evaluated. The EMVIS 3000 software is a powerful tool for displaying and docu-
menting all the measurement readings from the devices connected to the system. A client management 
function is available, which enables individual organizational system trees to be assigned to different users, 
who therefore receive exactly those data that they require for their separate purposes. There are two types 
of installation: either the single workstation or the server version, the latter with access to up to 5 clients 
simultaneously via a web browser, with no additional installation necessary in the client systems.

EMVIS 3000
System-Visualization

EMVIS 3000 comprises the following functional modules:

EMVIS 3000 Project

The project planning tool ...

•  Unrestricted configuration and compilation of evaluations of all 

data processed by the system

• New functions such as alarm visualization, status, history, ranking

• Server version with access via browser

• User administration, the administrator defines user rights and 

accesses

•  Calculation of performance figures 

Performance figures are virtual data points calculated from other 

data points, an arithmetic computation from measured or imported 

data, e.g.: “Active energy A x factor + Water quantity B x factor  

+ Compressed air volume C x factor / No. of items D”

•  Creation of benchmarking charts 

Benchmarking makes a direct comparison of measurement data 

or performance figures possible, e.g. energy costs of products or 

company sites

•  Creation of Sankey diagrams 

A Sankey diagram gives a clear overview of any type of flow, 

e.g. the flow of utilities. The width of each stream into and out 

Software
Visualization Software

of a location is proportional to the quantity flowing, absolute and 

percentage values also being stated

•  Easy Customizing - individual planning of views - simple and 

intuitive (the basic package includes 3 views with up to 20 online 

data points in total)

EMVIS 3000 Report

The reporting tool ...

•  To simplify navigation, a clear overview of the entire system is 

displayed in two system trees, either of which can be selected:

 –  Physical: standard evaluations of all the instruments and  

channels registered with the system

 –  Organizational: all evaluations that have been compiled with 

EMVIS 3000 Project

•  Presentation of historical data for analysis and comparison purposes, 

e.g. different locations or different periods of time

• For example diagrams showing the time course or diagrams with-

out timeline such as carpetplot, scatter diagram and heatmap

•  The historical data can be exported directly from the chart or 

consumption table for further processing. Possible export formats 

are CSV, Excel, Word and PDF

•  Direct access to the momentary readings of the connected 

instruments

System  

visualization  

is INCLUDED  

if a PQM 1588 with 

system points is 

purchased!

suitable for  
evaluations  

according to  
EN 50001
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• Visualization of the alarms occured is possible through display of 

the status, history and statistical evaluation in the ranking

EMVIS 3000 Live

• Views created individually - from site layout drawings right down 

to the distribution board

• Display of the momentary measurement readings and statuses

The EMVIS 3000 license enables the software to be installed on  

several PCs (server and clients). It allows access to the Power Quality 

Manager PQM 1588 and the Central Unit EMIS1500. 

Software
Visualization Software

In the physical system tree prepared 

standard evaluations are deposited for 

all Energy Management devices. This 

allows the user to visualize the recorded 

historical data.

Carpetplot

Heatmap 3-D

Scatter diagram 2-D
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Software
Visualization Software

Continuous line graphic - shows the  

frequency of the variables within a period  

of time

Authorization graphic - table showing  

user administration authorization

Sankey graphic - shows the 

flow of energy
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Software
Visualization Software

Standard evaluations for each energy management device are stored 

in the physical system tree, enabling the user to visualize the recorded 

and momentary measurement data without the need for individual 

configuration.

Within the organizational system tree business specific structures 

are deposited. The business specific structures are projected in 

form of individual evaluation in the organizational system tree by the 

customer.

Technical Data

PC requirements for small and medium systems

Hardware • Min. Intel Core I3-Processor

• User memory: 4 GB RAM

• 1 GB free hard disk space

•  Graphics adapter: min. DirectX 9.0c support  

and 512 MB video memory

Software •  Microsoft® Windows®* 7

•  Microsoft® Windows®* 8

•  Microsoft® Windows®* 10

•  Microsoft® Windows®* Server 2008 R2

•  Microsoft® Windows®* Server 2012 R2

•  Microsoft® Windows®* Server 2016

•  Microsoft® .NET Framework 3.5

•  Microsoft® .NET Framework 4.5

•  FRAKO-NET (min. V1.40.0056 or higher)

•  Firebird V2.5.0 (included in FRAKO-NET)

* Registered trademark of Microsoft Corporation

Please note: the server variant will only work with a 

64-bit system

Article-No. 20-10649

EMVIS 3000 Extension packages

Article-No. Type Description

20-10650 EasyCustomizing-S Individually designed views 

with up to 100 data points

20-10651 EasyCustomizing-M Individually designed views 

with up to 200 data points

20-10652 EasyCustomizing-L Individually designed views 

with up to 350 data points

20-10653 EasyCustomizing-XL Individually designed views 

with up to 550 data points

20-10654 EasyCustomizing-XXL Individually designed views 

with up to 1000 data points

EMVIS 3000 Software-Update

Article-No. Type Description

20-10555 EMVIS 3000 

Software-Update

from version 3.0 to the latest 

version up to V3.XXX
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TCP

Starkstrombus 

Starkstrombus 

RTU
Starkstrombus 
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Software
Visualization Software

For example:  
application in a work shop

EMVIS 3000
Visualization

PQM 1588 
Gateway

EM-PQ 1500 
Data collection

EM-PQ 2300 
Mains monitoring

EM-FD 1500 
Display unit

PQC  
Power Quality Controller

PQC  
Power Quality Controller 

PQM 1588 
Data collector
Alarm management
S0 pulse inputs

PQM 1588 
Data collector
Alarm management

PQM 1588 
Gateway

PQM 1588 
Gateway

M-Bus 
Coupler

M-Bus 
Energy meter

Modbus 
Energy meter

EM-PQ 2300 
Mains monitoring

EM-AM 2108 
data collection

EMF 1102 
data collection

EM-PQ 1500 
data collection

EM-PQ 1500 
Data collection

EM-FD 2500 
Display unit

production office
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Utility meters

lift 1 lift 2 lift 3 lift 4

Individual workstation
(Server & Client combined)

For example:  
application in  
production & office

EMVIS 3000 
Visualization 
Client

EMVIS 3000 
Visualization 
Server

TCP/IP network

TCP/IP network
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Software
Visualization Software

For example:  
application in a work shop

For example:  
application in  
production & office




