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 Note:  

The current version of the operating manual is based on firmware versions 4.0.05 (2x4xU) 

and 5.0.11, 7.0.01 (4xU, 4xI) . 

It is updated continuously. 

For newer versions, either contact us directly or refer to the most recent version of the op-

erating manual, available on our website (www.a-eberle.de). 
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90461 Nuremberg, Germany 

Telephone: 0911 / 62 81 08 0 

Fax:  0911 / 62 81 08 96 

E-mail: info@a-eberle.de 

Internet: www.a-eberle.de 

 

A. Eberle GmbH & Co. KG cannot be held liable for any damage or losses resulting from print-

ing errors or changes to this operating manual. 

 

Furthermore, A. Eberle GmbH & Co. KG does not assume responsibility for any damage or 

losses resulting from defective devices or from devices altered by the user. 

 

Copyright 2010 by A. Eberle GmbH & Co. KG.  

Subject to change. 
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Safety information 

 

Electrical safety 

 Before you begin to commission the device, you should be aware of some of the dangers 

that may occur if the device is used improperly. 

1  The PQI-DA is a device with degree of protection I. Before it is connected to the voltage, it 

must first be connected to the system's earthing system via its protective earth connection. 

1  The connected circuits must not exceed the protection category of the device  

(e.g. measurement inputs: CAT III / 300V).  

1  The device must not be used in circuits that contain corona discharges. 

1  The device must be removed from the network immediately if it is determined that the 

device can no longer be operated safely due to a mechanical or electrical fault. 

1  Before the terminal connections of the current transformers are removed from the device, 

the secondary circuits of the current transformers must be short-circuited.  

1  Please note that there is a danger to life wherever a voltage of > 50 V r.m.s. is present. 
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Mounting 

 

 The operational safety of the device can only be ensured when the electrical connec-

tion data of the device supplied match the requirements which apply at the installation 

location.    

 

Please check the following parameters against the type plate: 

1  Auxiliary voltage input: Supply voltage range 

H0 : AC 100V ... 110V ... 240V / DC 100V..220V..300V 

H1 : DC 20V...60V...70V  

1  Current measurement inputs: Max. continuous current  

C20; C21  :  5A 

C30, C31  : 10A 

1  Voltage measurement inputs: Max. voltage  

E1 :  200 V AC  

E2 : 460 V AC  

E9 :  200 V AC, 460 V AC  

1  Binary inputs: Maximum input voltage 

M1 : пуΧнрл ± AC/DC 

M2 : млΧпу ± 5/ 
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Technical concept 

Application 

The state-of-the-art PQI-DA Power Quality Interface for low, medium and high voltage net-

works is the main component of a system for carrying out all of the required measurement 

tasks in electrical networks. The PQI-DA can be used as both a power quality interface ac-

cording to DIN EN 50160 and as a measurement device for measuring all physically defined 

measurement quantities in three-phase networks. 

The component is primarily designed to monitor special reference quantities and quality 

agreements between the energy supplier and the customer, as well as to record, analyse and 

save the data. 

Modern voltage quality measurement devices operate according to the IEC 61000-4-30 

standard. This standard defines measurement methods and so provides the user with a basis 

for comparison. 

Devices from different manufacturers, which fulfil class A of this standard, must provide the 

same measurement results. 

The standard defines two measuring device classes. 

Class A measuring devices are used primarily for measurements related to contracts in cus-

tomer/supplier relationships, while Class B measuring devices can be used for determining 

statistical quality values.  

The PQI-DA complies with the requirements of IEC 61000-4-30 (2008) for class A devices for 

the all parameters. 

1  Parameter        Class 

0 Accuracy of voltage measurement .......................... A 

0 Determination of time intervals...............................  A 

0 Marking of measurement values for events ............ A 

0 Harmonics, interharmonics ..................................... A 

0 CƭƛŎƪŜǊ ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦ. A 

0 Frequency ................................................................  A 

0 Voltage asymmetry ................................................. A 

0 Event recording ....................................................... A 

0 Synchronisation........................................................ A 

Five procedures are available for event-triggered fault recording: 

The event recorder stores the messages that denote the type, time and properties of events 

in chronological order. 

The oscilloscope recorder stores the sampling values of fault events with pre-event and post-

event history.  
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The r.m.s. recorder stores the half-period r.m.s. values of fault events with pre-event and 

post-event history.  

The signal voltage recorder stores the 10/12-period r.m.s. values of an adjustable frequency 

range (e.g. ripple-control frequency). 

The harmonic recorder stores the 10-minute spectrum of the harmonics from the 2nd to 

50th harmonic for voltages and currents. 

All fault records are triggered by an event or combination of events which can be freely de-

fined. This enables phase-phase and phase-earth events to be recorded simultaneously. 

Event messages (e.g. limit value violations) can also be signalled directly via relays if required. 

The device  has two RS 232 interfaces (COM 1 and COM 2) and two E-LAN (Energy Local Area 

bŜǘǿƻǊƪύ ǎȅǎǘŜƳκǘǊŀƴǎǇƻǊǘ ōǳǎ ƛƴǘŜǊŦŀŎŜǎΣ ǿƘƛŎƘ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ƴŜǘǿƻǊƪ ǳǇ ǘƻ нрр w9D{ȅǎϰ 

devices.  

The PQI-DA can also be optionally equipped with an integrated TCP/IP interface instead of a 

COM2.  

The  PQI-DA is accessed via a PC, which in turn can be connected to one or more PQI-DAs via 

the COM interface. 

WinPQ and WinPQ Para Express are available as PC programs. 

It supports the parameterisation, download and time-constant backup of measurement data 

in a database on the PC.   

The measurement data can be accessed continuously, cyclically or once only by the device. 

Both offline data (from the database) and online data (from the device) can be displayed. 

A button protected against unintentional touching is provided for firmware updates. 

The device is available in several different versions. 

Current inputs are available for the measurement circuit (C20, C30) and for the protective 

circuit (C21, C31). 

The following measurement channel variants can be selected: 

0 8 voltage transformers for power quality applications in double busbar systems (feature 

C10) 

0 4 voltage transformers and 4 current transformers for power quality and general meas-

urement tasks (features C20, C21, C30, C31) 
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PQI-DA power quality interface and disturbance recorder features 

0 Measuring the voltage quality according to DIN EN 50160 

0 Class A device according to IEC 61000- 4-30 

0 Sampling rate 10.24 kHz 

0 Fault recorder function up to 20 x nominal current (100 x In) 

0 Phase-phase and phase-earth measurements are possible simultaneously 

0 Voltage measurement channels for U12, U23, U31, UNE 

0 Recording of currents I1, I2, I3, I0 

0 Determination of over 3000 measurement values 

0 Freely programmable limit values and outputs using isolated contacts 

0 Freely programmable binary inputs to start and stop measurements remotely 

0 Analysis of the data via a mySQL-supported database with the help of the WinPQ soft-

ware package 

0 Version with integrated TCP/IP interface available 

0 Connection to the control system according to IEC 870-5-103 or IEC61850 available as an 

option. 

Description 

 

 

Bild 1:  Power quality interface function 
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Fault recorder 

Event recorder 

 

The event recorder stores the messages that denote the type, time and properties of events 

in chronological order. 

All events have the same data structure and contain the following components 

Time stamp   : Time at which the event occurred 

Identifier   : Type of event 

Event value   : Specific magnitude of event 

All relevant system processes are registered in events. 

The event recorder can be seen as a log book that provides a central, quick history overview 

for all procedures with minimal memory requirements. These include messages that refer to 

detailed records for fault events, for example.   

The user can apply a configurable event filter to select the messages 

 that are to be stored. 
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Oscilloscope, r.m.s. value recorder 

The oscilloscope recorder of the PQI-DA is also referred to as recorder A, and the r.m.s. value 

recorder as recorder B.   

Trigger conditions 

The central trigger uses the various measurement quantities and associated thresholds to 

generate corresponding binary trigger signals, which are evaluated using the individual trig-

ger masks of recorders A, B and the external trigger to activate the triggering. 

 

Voltage trigger signals:  

Designation ULE/N UNE UL 

Lower limit for half-period r.m.s. values V  V 

Upper limit for half-period r.m.s. values V V V 

Jump in half-period r.m.s. values V V V 

Jump in half-period phases V   

Envelope curve trigger sampling values V V V 

Lower limit of symmetrical components, half-period values Positive-sequence system   

Upper limit of symmetrical components, half-period values Positive/negative/zero-se-
quence system 
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Current trigger signals (4xU, 4xI only):  

Designation IL IE/N 

Lower limit for half-period r.m.s. values V  

Upper limit for half-period r.m.s. values V V 

Jump in half-period r.m.s. values V V 

 

Frequency trigger signals: 

Designation 

Lower limit for half-period frequency 

Upper limit for half-period frequency 

Jump in half-period frequency 

 

Binary trigger signals: 

Designation 

External trigger 

Binary inputs (debounced) rising/falling edge 

Software triggers 

 

External trigger 

When a trigger signal becomes active, this signal is enabled in the trigger mask of the external 

trigger and the output of the external trigger is enabled, a trigger pulse of adjustable length 

is sent to the trigger bus,  where it can be received by other devices and, at the same time, 

trigger recorders A and B.  
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Fault record: pre-trigger and re-trigger time 

 

 

The number of recording points per fault record can be set for each recorder, 

as can the position of the pre-trigger point in relation to the first recording point. 

The pre-trigger point corresponds to the time of triggering. Correspondingly, the time prior 

to this is referred to as the pre-event history, the time after it as the post-event history, and 

the relevant fault record as the trigger fault record. The cause of the trigger is also rec-

orded.  

Using a second trigger point, the re-trigger point, repeated triggering can be used to 

generate follow-up fault records of the same length which, together with the trigger fault 

record, form a seamless and non-overlapping fault record sequence.  The maximum num-

ber of follow-up fault records is adjustable. 

The following rules apply to the re-trigger point function: 

0 The re-trigger point may lie between the pre-trigger point and the pre-trigger time after 

the end of a fault record.  

0 Trigger fault records can be re-triggered between the re-trigger point and the pre-trigger 

time after the end of a fault record. 

0 Follow-up fault records can be re-triggered up to the pre-trigger time after the end of a 

fault record. 

0 If the re-trigger point is located on the pre-trigger point, triggering forces the maximum 

number of follow-up fault records to be recorded, independently of the re-trigger events. 

 

"Pre-event history" "Post-event history" 

Recording length 
Pre-trigger time 

Re-trigger 

window 

0                                M                                K                                N-1           Recording point n ­ 

N = number of recording points 

Trigger point M = index of the first recording point after triggering with 0 < M < N-1 

Re-trigger point K = index of first recording point that can trigger a follow-up fault record 

with M < K < M + N-1 

Threshold 

Pre-trigger time 

Trigger fault record Subsequent fault 

record 
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Oscilloscope recorder 

 

 

Recorder A 

 

Recorder A records the sampling values for a selection of measured and phase-to-phase volt-

ages (u1E, u2E, u3E, uNE, u12, u23, u31) and currents (i1, i2, i3E, iN, version 4xU and 4xI only) with a 

fixed sampling frequency of 10.24kHz.  

The maximum fault record length is 20480 sampling points, i.e. 2 s. 

The device can store a maximum of 512 fault records. 

The available memory for this is ~28 MB. 
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R.m.s. value recorder 

 

Recorder B 

Recorder B records the half-period values for a selection of the following measurement quan-

tities: 

Symbol Designation 

U1E-1/2 / U1N-1/2 R.m.s. value of voltage at outer conductor L1 ς earth/neutral conductor 

U2E-1/2 / U2N-1/2 R.m.s. value of voltage at outer conductor L2 ς earth/neutral conductor 

U3E-1/2 / U3N-1/2 R.m.s. value of voltage at outer conductor L3 ς earth/neutral conductor 

UNE-1/2  R.m.s. value of neutral earth voltage 

U12-1/2 R.m.s. value of voltage at outer conductor L1 ς outer conductor L2 

U23-1/2 R.m.s. value of voltage at outer conductor L3 ς outer conductor L1 

U31-1/2  R.m.s. value of voltage at outer conductor L3 ς outer conductor L1 

I1-1/2 R.m.s. value of conductor current L1 (versions 4xu and 4xI only) 
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I2-1/2 R.m.s. value of conductor current L2 (versions 4xu and 4xI only) 

I3-1/2 R.m.s. value of conductor current L3 (versions 4xu and 4xI only) 

IE/N-1/2 R.m.s. value of sum current/conductor current N (versions 4xu and 4xI only) 

Pä(1/2) Active power with sign (versions 4xu and 4xI only) 

Qä(1/2)   Reactive power with sign of displacement reactive power 

(versions 4xu and 4xI only) 

Sä(1/2) Apparent power (versions 4xu and 4xI only) 

f1/2 Network frequency 

 

The maximum fault record length is 12000 sampling points, i.e. ~2min. 

The device can store a maximum of 512 fault records. 

The memory available for this is ~16 MB. 

 

Signal voltage recorder 

The signal voltage recorder of the PQI-DA is also referred to as recorder S.  

It stores the 10/12-period r.m.s. values for a selection of the signal voltages  

(Us1E/N, Us2E/N, Us3E/N, UsNE, Us12, Us23, Us31) without pre-event history. 

Triggering takes place when at least one of the 7 signal voltages has exceeded the adjustable 

threshold.  

The maximum fault record length is 3000 sampling points, i.e. ~10min. 

The device can store a maximum of 512 fault records. 

The memory available for this is ~4 MB. 
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Harmonic recorder  

When the harmonic limits or the THD (10-min values) of a voltage are exceeded, the har-

monic recorder stores the corresponding harmonic spectra (10-min values) for a selection of 

voltages and currents with an adjustable number of harmonics (¢49), starting with the 2nd 

harmonic. 

The trigger events can be selected from the corresponding EN50160 events 

according to error type (harmonic/THD) and measurement voltage (U1E/N, U2E/N, U3E/N, U12, 

U23, U31) .  

The trigger condition is created by linking selected events together with OR connections.  

Alternatively, recording can be set to take place continuously. 

 

 

Example: Harmonic recorder 
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Technical data 

Regulations and standards 
 

IEC 61010-1 / DIN EN 61010-1 

IEC 60255-4 / DIN EN 60255-4 

IEC 61326-1 / DIN EN 61326-1 

IEC 60529 / DIN EN 60529 

IEC 60068-1 / DIN EN 60068-1 

IEC 60688 / DIN EN 60688 

IEC 61000-6-2 / DIN EN 61000-6-2 

IEC 61000-6-4 / DIN EN 61000-6-4 

IEC 61000-6-5 / DIN EN 61000-6-5 

IEC 61000-4-30 / DIN EN 61000-4-30 

IEC 61000-4-7 / DIN EN 61000-4-7 

IEC 61000-4-15 / DIN EN 61000-4-15 

IEC 61000-3-3 / DIN EN 61000-3-3 

    DIN EN 50160 
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Voltage inputs 

 E1 E2 

Un 100 V AC 230 V AC 

Measurement range, sine 200 V AC 460 V AC 

Input impedance осл ƪҠ умл ƪҠ 

Isolation CAT III / 300V 

Bandwidth 5/Χо ƪIȊ 

Measurement quantity Error limits (IEC 61000-4-30, Class A) 

Fundamental oscillation:  r.m.s.  

 

±0.1% of Udin 
 over 10% ~ 150% of Udin 

Fundamental oscillation: Phase  

 

± 0.15° 
over 50% ~ 150% of Udin 

over fnom ±15% 

2nd ... 50th harmonic 50  

 

± 5% of display over Um = 1% ~ 16% of Udin  
± 0.05% of Udin over Um < 1% of Udin 

2nd .... 49th interharmonic  ±5% of display over Um = 1% ~ 16% of Udin 
±0.05% of Udin over Um < 1% of Udin 

Frequency ± 5mHz over fnom  ± 15% (fnom  = 50 Hz / 60 Hz) 

Flicker, Pst, Plt ҕр҈ ƻŦ ŘƛǎǇƭŀȅ ƻǾŜǊ лΦлн҈ Ϥ нл҈ ƻŦ ҟ¦ κ ¦ 

Dip residual voltage ±0.2%  of Udin over 10% ~ 100% of Udin 

Dip duration ±20 ms over 10% ~ 100% of Udin 

Swell residual voltage ±0.2%  of Udin over 100% ~ 150% of Udin 

Swell duration ±20 ms over 100% ~ 150% of Udin 

Interruption duration ±20 ms over 1% ~ 100% of Udin 

Voltage asymmetry ±0.15% over 1% ~ 5% of display 

Ripple control voltage ±5% of display over Um = 3% ~ 15% of Udin 
±0.15% of Udin over Um = 1% ~ 3% of Udin 
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Current inputs 

 C20 C21 C30 C31 

In 1A 5A 

Measurement range, sine л ғ L Җ н! л ғ L Җ нл! л ғ L Җ мл ! л ғ L Җ млл! 

Input load < 0.1 V A < 0.5 VA 

Overload capacity, continu-
ous 
Җ мл ǎ 
Җ м ǎ 
Җ р Ƴǎ 

 

5A 
10A 
30A 
100A 

 

10 A 
30 A 
100 A 
500 A 

Isolation CAT III / 300V 

Measurement quantity Error limits 

Fundamental oscillation: 
r.m.s.  

± 0.1% of end value  
over measurement range 

± 0.2% of end value  
over measurement 
range 

Fundamental oscillation: 
Phase 

± 0.15° over 
10% ~ 100% 

± 0.15° over 
5% ~ 50% 

± 0.15° over 
10% ~ 100% 

± 1.0° over 
5% ~ 10% 

Bandwidth нр IȊΧо ƪIȊ 

2nd...50th harmonic 
 

±5% of display over Im = 1% ~ 16% of In 
±0.05% of In over Im < 1% of In 

±10% of 
display over Im = 1% ~ 
16% of In ±0.1% 
of In 
Im < 1% of In 

2nd .... 49th 
interharmonic 
 

±5% of display over Im = 1% ~ 16% of In 
±0.05% of In over Im < 1% of In 

±10% of 
display over Im = 1% ~ 
16% of In ±0.1% of In 
over 
Im  < 1% of In 

 

*) Please note: /ƻŘŜǎΣ ŜΦƎΦ Ϧ9мΣ 9нΣ /нлΣ /омΧϦ 
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Binary inputs (BI) 

M1 range 

H level  

L level  

Input resistance 

in the range 0 V..0.250 V AC/DC 

җ пу ± 

< 10 V 

млу ƪҠ 

M2 range 

H level  

L level  

Input resistance 

Signal 

in the range 0 V...48 V AC/DC 

җ мл ± 

< 5 V 

сΦу ƪҠ 

DC/AC < 100 Hz 

Sampling cycle time  4 ms 

Debounce cycles Adjustable in the range 0... 250  

corresponds to 0...1.0 s 

Electrical isolation Optocoupler,  

E1, E2 earthed 

E3, E4  earthed 

Binary outputs (BO) 

Update cycle time 

Dwell time 

100 ms 

!ŘƧǳǎǘŀōƭŜ ƛƴ ǘƘŜ ǊŀƴƎŜ лΧп·106 s 

Electrical isolation isolated from all device-internal potentials 

Type of relay Changeover contact 

Status, R2, R3 individually galvanically isolated 

 R4, R5 Earthed 

Contact load AC: 250 V, 5 A (cos̹ = 1.0) 

  AC: 250 V, 3 A (cos̹ = 0.4) 

  DC: 220 V, 150 W switching capacity 

No. of switching operations җ мϊмл4 electrical 

Status LEDs 

Status LED Colour 

Operation Green 

Error Red 

Limit value monitoring 

Limit values programmable 

Response times programmable 
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Overview ofmeasurement quantities 

Aggregation intervals: ½ sine wave 

 10/12 cycles (fnom=50/60Hz) 

 150/180 cycles (fnom=50/60Hz) 

 5 / 6 / 6.67 / 7.5 / 10 / 12 / 15 / 20 / 30 min 

 2 h 

Day, week, year 

Explanation of symbols: 

V = calculated and transferred 

V* = calculated but not transferred cyclically 

Aggregation interval 
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R.m.s. values of u1E/N, u2E/N, u3E/N , uNE, u12, u23, u31,  uref :  
U1E/N, U2E/N, U3E/N, UNE, U12, U23, U31, Uref 

V*  V V V V V 2x 

R.m.s. values of i1, i2, i3, iE/N:  
I1, I2, I3, IE/N 

V*  V V V V V  

Active powers of the phases: P1, P2, P3  V V V V V  

Frequency (fundamental oscillation): F V*  V V V V V V 

R.m.s. values of DC component and fundamental oscillation  
for each of measurement channels 1..8 

  V   V V 

Deduced measurement quantities: 

Aggregation interval 
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Harmonic subgoups (n=1..50) 
of u1E/N, u2E/N, u3E/N, uNE, u12, u23, u31:  
U1E/N-n, U2E/N-n, U3E/N-n, UNE-n, U12-n, U23-n, U31-n 

 V*  V V V V 2x 

Harmonic subgroups (n=1..50) of i1, i2, i3, iE/N :  
I1-n, I2-n, I3-n, IE-n 

 V*  V V V V  

Interharmonic subgroups (n=0..49)  
of u1E/N, u2E/N, u3E/N, uNE, u12, u23, u31:  
U1E/N-n+0.5, U2E/N-n+0.5, U3E/N-n+0.5, UNE-n+0.5, U12-n+0.5, U23-n+0.5, U31-n+0.5 

 V*  V V V V 2x 

Interharmonic subgroups (n=0..49) of i1, i2, i3, iE/N:  
I1-n+0.5, I2-n+0.5, I3-n+0.5, IE-n+0.5 

 V*  V V V V  

R.m.s. values of ripple control signals on u1E/N, u2E/N, u3E/N, uNE, u12, u23, 
u31: US1, US2, US3, USN, US12, US23, US31 

 V V   V 2x 

Directions of harmonic energy flow (n=1..32) on L1, L2, L3:  
FD1-n, FD2-n, FD3-n 

 V V V V V  
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Aggregation interval 
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Total harmonic distortion  (2nd..40th harmonic)  
of u1E/N, u2E/N, u3E/N, uNE, u12, u23, u31:  
THD1E/N, THD2E/N, THD3E/N, THDNE, THD12, THD23, THD31 

 V V V V V 2x 

Partial weighted harmonic distortion (14th..40th harmonic)  
of u1E/N, u2E/N, u3E/N, uNE, u12, u23, u31:  
PWHD1E/N, PWHD2E/N, PWHD3E/N, PWHDNE, PWHD12, PWHD23, PWHD31 

 V V V V V 2x 

Total harmonic distortion (2nd..40th harmonic) of i1, i2, i3, iE/N:  
THD1, THD2, THD3, THDE/N 

 V V V V V  

Partial weighted harmonic distortion (14th..40th harmonic)  
von i1, i2, i3, iE/N:  
PWHD1, PWHD2, PWHD3, PWHDE/N 

 V V V V V  

Total harmonic currents (2nd..40th harmonic) of i1, i2, i3, iE/:  
THC1, THC2, THC3, THCE/N 

 V V V V V  

Partial odd harmonic currents (21st..39th harmonic) of i1, i2, i3, iE/N:  
PHC1, PHC2, PHC3, PHCE/N 

 V V V V V  

K factors of i1, i2, i3, iE/N: k1, k2, k3, kE/N   V V V V V  

Average value of I1, I2, I3  with sign(P): IM   V V V V V  

Collective active power: Pä  V V V V V  

Apparent powers of the phases: S1, S2, S3  V V V V V  

Collective apparent power according to DIN 40110: Sä  V V V V V  

Reactive powers of the phases (with sign): Q1, Q2, Q3  V V V V V  

Collective reactive power (DIN 40110): Qä  V V V V V  

Current distortion reactive power of the phases: D1, D2, D3  V V V V V  

Collective current distortion reactive power: Dä  V V V V V  

Active power of the fundamental oscillation: PG V*  V V V V V  

Apparent power of the geometrical fundamental oscillation: SG V*  V V V V V  

Displacement reactive power of the fundamental oscillation  
(with sign): QV-1 

V*  V V V V V  

Phase angle of geometric  

apparent power of the fundamental oscillation SG: jG 
 V V V V V  

Total active energies of the phases: Wt1, Wt2, Wt3  V*  V V V V  

Collective total active energy: Wt  V*  V V V V  

Drawn active energies of the phases: Wo1, Wo2, Wo3  V*  V V V V  

Collective drawn active energy: Wo  V*  V V V V  

Supplied active energies of the phases: Wi1, Wi2, Wi3  V*  V V V V  

Collective supplied active energy: Wi  V*  V V V V  

Total reactive energies of the phases: Wrt1, Wrt2, Wrt3  V*  V V V V  

Collective total reactive energy: Wrt  V*  V V V V  

Drawn (inductive) reactive energies of the phases: Wro1, Wro2, Wro3  V*  V V V V  
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Drawn (inductive) collective reactive energy: Wro  V*  V V V V  

Supplied (inductive) reactive energies of the phases: Wri1, Wri2, Wri3  V*  V V V V  

Supplied (inductive) collective reactive energy: Wri  V*  V V V V  

Active powers of phase intervals (events): PI1, PI2, PI3  V    V  

Collective active power of phase intervals (event): PI  V    V  

Active factors with sign: PF1, PF2, PF3, PF   V V V V  

Reactive factors with sign: QF1, QF2, QF3, QF   V V V V  

COSj with sign: COSj1, COSj2, COSj3, COSj   V V V V  

SINj with sign: SINj1, SINj2, SINj3, SINj   V V V V  

TANj with sign: TANj1, TANj2, TANj3, TANj   V V V V  

Capacitive-inductive representation of COSj (-1..0..+1): Y1, Y2, Y3, Y   V V V V  

COSj with sign of displacement angle: 
 COSPHV1, COSPHV2, COSPHV3, COSPHV 

  V V V V  

Voltage-current phase difference (fundamental oscillation): 

j1-1, j2-1, j3-1    
 V V V V V  

Current-harmonic phase difference (n=2nd..40th) on L1, L2, L3 in rela-
tion to fundamental oscillation of the corresponding phase voltage: 

j1-n, j2-n, j3-n 

  V V V V  

Voltage/reference voltage phase difference (fundamental oscillation) 

of u1E/N, u2E/N, u3E/N , uNE, u12, u23, u3: j1E/N, j2E/N, j3E/N, jNE, j12, j23, 

j31 

V*  V V V V V 2x 

Direction of rotation (fundamental oscillation) with sign: ROT  V    V 2x 

Flicker magnitudes of u1E/N, u2E/N, u3E/N, u12, u23, u31:  
PxT1E/N, PxT2E/N, PxT3E/N, PxT12, PxT23, PxT31 

   V V V 2x 

Max. flicker detectability of u1E/N, u2E/N, u3E/N, u12, u23, u31 :  
Pinst1, Pinst2, Pinst3, Pinst12, Pinst23, Pinst31 

 V*   V  V 2x 

Voltage positive-sequence / negative-sequence / zero-sequence sys-
tem 

V*  V V V V V 2x 

Voltage asymmetry uu  V V V V V 2x 

Voltage asymmetry u0  V V V V V 2x 

Extrema of U1E/N-1/2, U2E/N-1/2, U3E/N-1/2, UNE-1/2, U12-1/2, U23-1/2,U31-1/2    V  V 2x 

Extrema of U1E/N-10/12, U2E/N-10/12, U3E/N-10/12, UNE-10/12, U12-10/12,  
U23-10/12,U31-10/12 

   V  V 2x 

Current positive-sequence / negative-sequence / zero-sequence sys-
tem 

 V V V V V  

Current asymmetry uu  V V V V V  

Current asymmetry u0  V V V V V  

Extrema of I1-1/2, I2-1/2, I3-1/2, IE/N-1/2    V  V  

Extrema of I1-10/12, I2-10/12, I3-10/12, IE/N-10/12    V  V  
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Extrema of P1-10/12, P2-10/12, P3-10/12, P10/12    V  V  

Extrema of f10s and f10/12    V  V V 

Maxima of US1-10/12, US2-10/12, US3-10/12, USN-10/12, US12-10/12, US23-10/12, 
US31-10/12 

   V  V 2x 

Negative deviation [%] of U1E/N, U2E/N, U3E/N, U12, U23, U31  V V V V V 2x 

Positive deviation [%] of U1E/N, U2E/N, U3E/N, U12, U23, U31  V V V V V 2x 

Statistical quantities: 
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Extrema of U1E/N-10/12, U2E/N-10/12, U3E/N-10/12, UNE-10/12,  
U12-10/12, U23-10/12,U31-10/12 

V   V 2x 

Extrema of U1E/N-10min, U2E/N-10min, U3E/N-10min, UNE-10min,  
U12-10min, U23-10min,U31-10min 

V   V 2x 

Maxima of THD1E/N-10min, THD2E/N-10min, THD3E/N-10min, THD12-10min, THD23-10min,  
THD31-10min 

V   V 2x 

Maxima for harmonic subgroups n = 2nd..40th 

U1E/N-n-10min, U2E/N-n-10min, U3E/N-n-10min, UNE-n-10min, U12-n-10min, U23-n-10min, U31-n-10min  

across all phases 

V   V 2x 

Maxima for long-term flicker 

PLT1E/N, PLT2E/N, PLT3E/N, PLT12, PLT23, PLT31 

V   V 2x 

Extrema of f10s  V   V V 

Extrema of f10/12 V   V V 

Extrema of f10min V   V V 

Extrema of I1-10/12, I2-10/12, I3-10/12, IE/N-10/12 V   V  

Extrema of I1-10/12, I2-10min, I3-10min, IE/N-10min V   V  

Extrema of P1-10/12, P2-10/12, P3-10/12, P10/12 V   V  

Extrema of P1-10/12, P2-10min, P3-10min, P10min V   V  

Number of auxiliary voltage interruptions V V V V 2x 

Number of evaluation intervals V V V V 2x 

Number of frequency deviations, narrow tolerance V V V V 2x 

Number of frequency deviations, wide tolerance V V V V 2x 

Number of intermittent overvoltages at the network frequency  V V V V 2x 

Number of fast voltage changes V V V V 2x 

Number of voltage dips  V V V V 2x 

Number of short voltage interruptions  V V V V 2x 
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Number of long voltage interruptions  V V V V 2x 

Number of 10-minute intervals  V V V V 2x 

Number of slow voltage deviations  V V V V 2x 

Number of times harmonic distortions exceeded V V V V 2x 

Number of times voltage asymmetry exceeded  V V V V 2x 

Number of 2-hour intervals  V V V V 2x 

Number of times PLT exceeded V V V V 2x 

Number of times signal voltage exceeded V V V V 2x 

Number of weeks during which the frequency too frequently exceeds the narrow 
tolerance range 

  V V 2x 

Number of weeks during which slow voltage changes too frequently exceed  
the range  

  V V 2x 

Number of weeks during which harmonic distortions too frequently exceed the 
range 

  V V 2x 

Number of weeks during which voltage asymmetry too frequently exceededs the 
range 

  V V 2x 

Number of weeks during which flicker PLT too frequently exceeds the range   V V 2x 

Number of days on which signal voltage is too frequently exceeded   V V 2x 

Time sum for auxiliary voltage interruptions  V V V V 2x 

Time sum for measurement time  V V V V 2x 

Time sum for frequency deviations, narrow tolerance  V V V V 2x 

Time sum for frequency deviations, wide tolerance V V V V 2x 

Time sum for intermittent overvoltage at the network frequency V V V V 2x 

Time sum for fast voltage changes  V V V V 2x 

Time sum for voltage dips   V V V V 2x 

Time sum for short voltage interruptions  V V V V 2x 

Time sum for long voltage interruptions  V V V V 2x 

Time sum for exceeded signal voltages V V V V 2x 

Overview of events: 

Symbol Designation Event value 
RST System reset, start event Error code 

RSTx System reset, stop event Error code 

STATERR    Station error flags Error flags 

SYNC Frequency valid f 

NOTSYNC Frequency invalid 0 

TIMESET Time setting Time difference [s] 

NEWDAY New day initialised Day index 
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Symbol Designation Event value 
BININPUT Status change at binary inputs Last status 

Current status 

COM1ERR Error COM1 Error code 

TRG_RX External trigger, receive 0 

COM2ERR Error COM2 Error code 

DFN Frequency deviation (narrow tolerance), start event 10-second trigger va-
lue 

DFNx Frequency deviation (narrow tolerance) , stop event 10-second extreme 
value 

DFW Frequency deviation (wide tolerance), start event 10-second trigger va-
lue 

DFWx Frequency deviation (wide tolerance) , stop event 10-second extreme 
value 

TRG_TX Ext. trigger, send Bit ID 

TRG_W0 Status change in trigger word#0 Status word 

TRG_W1 Status change in trigger word#1 Status word 

TRG_W2 Status change in trigger word#2 Status word 

TEDUR Duration of transient event [s] Event duration [s] 

RUN_REC Status change in recording of data classes Status word 

BINOUTPUT Status change at binary outputs Last status 
Current status 

TIMESYNC Status change, external time synchronisation Status word 

EVNTOF DSP event buffer overflow Level 

RSTEVAL_1 Reset event evaluation, line 1 0 

EVAL_1 Event evaluation, start event, line 1 0 

EVALx_1   Event evaluation, stop event, line 1 0 

RECA_1 New recording in recorder A1 "Absolute index" 

RECS_1 New recording in recorder S1 "Absolute index" 

RECB_1 New recording in recorder B1 "Absolute index" 

TRANSNOSTIC Status message Transnostic Status word 

TEDUR Duration of transient event [s] Event duration [s] 

RECC_1 New recording in recorder C1 "Absolute index" 

OV1E_1 Overvoltage U1E, start event, line 1 10-ms trigger value 

OV1Ex_1 Overvoltage U1E, stop event, line 1 10-ms maximum va-
lue 

OV2E_1 Overvoltage U2E, start event, line 1 10-ms trigger value 

OV2Ex_1 Overvoltage U2E, stop event, line 1 10-ms maximum va-
lue 

OV3E_1 Overvoltage U3E, start event, line 1 10-ms trigger value 

OV3Ex_1 Overvoltage U3E, stop event, line 1 10-ms maximum va-
lue 

OVNE_1 Overvoltage UNE, start event, line 1 10-ms trigger value 
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Symbol Designation Event value 
OVNEx_1 Overvoltage UNE, stop event, line 1 10-ms maximum va-

lue 

VS1E_1 Swell U1E, start event, line 1 10-ms trigger value 

VS1Ex_1 Swell U1E, stop event, line 1 10-ms maximum va-
lue 

VS2E_1 Swell U2E, start event, line 1 10-ms trigger value 

VS2Ex_1 Swell U2E, stop event, line 1 10-ms maximum va-
lue 

VS3E_1 Swell U3E, start event, line 1 10-ms trigger value 

VS3Ex_1 Swell U3E, stop event, line 1 10-ms maximum va-
lue 

VS12_1 Swell U12, start event, line 1 10-ms trigger value 

VS12x_1 Swell U12 stop event, line 1 10-ms maximum va-
lue 

VS23_1 Swell U23, start event, line 1 10-ms trigger value 

VS23x_1 Swell U23, stop event, line 1 10-ms maximum va-
lue 

VS31_1 Swell U31, start event, line 1 10-ms trigger value 

VS31x_1 Swell U31, stop event, line 1 10-ms maximum va-
lue 

VD1E_1 Dip U1E, start event, line 1 10-ms trigger value 

VD1Ex_1 Dip U1E, stop event, line 1 10-ms minimum value 

VD2E_1 Dip U2E, start event, line 1 10-ms trigger value 

VD2Ex_1 Dip U2E, stop event, line 1 10-ms minimum value 

VD3E_1 Dip U3E, start event, line 1 10-ms trigger value 

VD3Ex_1 Dip U3E, stop event, line 1 10-ms minimum value 

VD12_1 Dip U12, start event, line 1 10-ms trigger value 

VD12x_1 Dip U12, stop event, line 1 10-ms minimum value 

VD23_1 Dip U23, start event, line 1 10-ms trigger value 

VD23x_1 Dip U23, stop event, line 1 10-ms minimum value 

VD31_1 Dip U31, start event, line 1 10-ms trigger value 

VD31x_1 Dip U31, stop event, line 1 10-ms minimum value 

DD1E_1 Voltage dip U1E, start event, line 1 10-ms trigger value 

DD1Ex_1 Voltage dip U1E, stop event, line 1 10-ms minimum value 

DD2E_1 Voltage dip U2E, start event, line 1 10-ms trigger value 

DD2Ex_1 Voltage dip U2E, stop event, line 1 10-ms minimum value 

DD3E_1 Voltage dip U3E, start event, line 1 10-ms trigger value 

DD3Ex_1 Voltage dip U3E, stop event, line 1 10-ms minimum value 

DD12_1 Voltage dip U12, start event, line 1 10-ms trigger value 

DD12x_1 Voltage dip U12, stop event, line 1 10-ms minimum value 

DD23_1 Voltage dip U23, start event, line 1 10-ms trigger value 

DD23x_1 Voltage dip U23, stop event, line 1 10-ms minimum value 

DD31_1 Voltage dip U31, start event, line 1 10-ms trigger value 
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Symbol Designation Event value 
DD31x_1 Voltage dip U31, stop event, line 1 10-ms minimum value 

SI1E_1 Interruption to supply U1E, start event, line 1 10-ms trigger value 

SI1Ex_1 Interruption to supply U1E, stop event, line 1 10-ms minimum value 

SI2E_1 Interruption to supply U2E, start event, line 1 10-ms trigger value 

SI2Ex_1 Interruption to supply U2E, stop event, line 1 10-ms minimum value 

SI3E_1 Interruption to supply U3E, start event, line 1 10-ms trigger value 

SI3Ex_1 Interruption to supply U3E, stop event, line 1 10-ms minimum value 

SI12_1 Interruption to supply U12, start event, line 1 10-ms trigger value 

SI12x_1 Interruption to supply U12, stop event, line 1 10-ms minimum value 

SI23_1 Interruption to supply U23, start event, line 1 10-ms trigger value 

SI23x_1 Interruption to supply U23, stop event, line 1 10-ms minimum value 

SI31_1 Interruption to supply U31, start event, line 1 10-ms trigger value 

SI31x_1 Interruption to supply U31, stop event, line 1 10-ms minimum value 

SVC1E_1 Slow voltage deviation U1E, line 1 10-minute average 
value 

SVC2E_1 Slow voltage deviation U2E, line 1 10-minute average 
value 

SVC3E_1 Slow voltage deviation U3E, line 1 10-minute average 
value 

SVC12_1 Slow voltage deviation U12, line 1 10-minute average 
value 

SVC23_1 Slow voltage deviation U23, line 1 10-minute average 
value 

SVC31_1 Slow voltage deviation U31, line 1 10-minute average 
value 

PLT1E_1 Long-term flicker U1E exceeded, line 1 2-hour average value 

PLT2E_1 Long-term flicker U2E exceeded, line 1  2-hour average value 

PLT3E_1 Long-term flicker U3E exceeded, line 1  2-hour average value 

PLT12_1 Long-term flicker U12 exceeded, line 1  2-hour average value 

PLT23_1 Long-term flicker U23 exceeded, line 1 2-hour average value 

PLT31_1 Long-term flicker U31 exceeded, line 1  2-hour average value 

NUU_1 Voltage asymmetry exceeded, line 1 10-minute average 
value 

THD1EV_1 THD of U1E exceeded, line 1 10-minute average 
value 

THD2EV_1 THD of U2E exceeded, line 1 10-minute average 
value 

THD3EV_1 THD of U3E exceeded, line 1 10-minute average 
value 

THD12V_1 THD of U12 exceeded, line 1 10-minute average 
value 

THD23V_1 THD of U23 exceeded, line 1 10-minute average 
value 
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Symbol Designation Event value 
THD31V_1 THD of U31 exceeded, line 1 10-minute average 

value 

HN1EV_1 Harmonic U1E exceeded, line 1 Order of harmonic 

HN2EV_1 Harmonic U2E exceeded, line 1 Order of harmonic 

HN3EV_1 Harmonic U3E exceeded, line 1 Order of harmonic 

HN12V_1 Harmonic U12 exceeded, line 1 Order of harmonic 

HN23V_1 Harmonic U23 exceeded, line 1 Order of harmonic 

HN31V_1 Harmonic U31 exceeded, line 1 Order of harmonic 

PST1E_1 Short-term flicker U1E exceeded, line 1  10-minute average 
value 

PST2E_1 Short-term flicker U2E exceeded, line 1  10-minute average 
value 

PST3E_1 Short-term flicker U3E exceeded, line 1  10-minute average 
value 

PST12_1 Short-term flicker U12 exceeded, line 1  10-minute average 
value 

PST23_1 Short-term flicker U23 exceeded, line 1 10-minute average 
value 

PST31_1 Short-term flicker U31 exceeded, line 1  10-minute average 
value 

PI1 Interval active power L1 Interval average value 

PI2 Interval active power L2 Interval average value 

PI3 Interval active power L3 Interval average value 

PI Interval active power of the network Interval average value 

RSTEVAL_2 Reset event evaluation, line 2 0 

EVAL_2 Event evaluation, start event, line 2 0 

EVALx_2   Event evaluation, stop event, line 2 0 

RECA_2 New recording in recorder A2 "Absolute index" 

RECS_2 New recording in recorder S2 "Absolute index" 

RECB_2 New recording in recorder B2 "Absolute index" 

RECC_2 New recording in recorder C2 "Absolute index" 

OV1E_2 Overvoltage U1E, start event, line 2 10-ms trigger value 

OV1Ex_2 Overvoltage U1E, stop event, line 2 10-ms maximum va-
lue 

OV2E_2 Overvoltage U2E, start event, line 2 10-ms trigger value 

OV2Ex_2 Overvoltage U2E, stop event, line 2 10-ms maximum va-
lue 

OV3E_2 Overvoltage U3E, start event, line 2 10-ms trigger value 

OV3Ex_2 Overvoltage U3E, stop event, line 2 10-ms maximum va-
lue 

OVNE_2 Overvoltage UNE, start event, line 2 10-ms trigger value 

OVNEx_2 Overvoltage UNE, stop event, line 2 10-ms maximum va-
lue 

VS1E_2 Swell U1E, start event, line 2 10-ms trigger value 



Technical data 

 

 

Page 33  

 

Symbol Designation Event value 
VS1Ex_2 Swell U1E, stop event, line 2 10-ms maximum va-

lue 

VS2E_2 Swell U2E, start event, line 2 10-ms trigger value 

VS2Ex_2 Swell U2E, stop event, line 2 10-ms maximum va-
lue 

VS3E_2 Swell U3E, start event, line 2 10-ms trigger value 

VS3Ex_2 Swell U3E, stop event, line 2 10-ms maximum va-
lue 

VS12_2 Swell U12, start event, line 2 10-ms trigger value 

VS12x_2 Swell U12 stop event, line 2 10-ms maximum va-
lue 

VS23_2 Swell U23, start event, line 2 10-ms trigger value 

VS23x_2 Swell U23, stop event, line 2 10-ms maximum va-
lue 

VS31_2 Swell U31, start event, line 2 10-ms trigger value 

VS31x_2 Swell U31, stop event, line 2 10-ms maximum va-
lue 

VD1E_2 Dip U1E, start event, line 2 10-ms trigger value 

VD1Ex_2 Dip U1E, stop event, line 2 10-ms minimum value 

VD2E_2 Dip U2E, start event, line 2 10-ms trigger value 

VD2Ex_2 Dip U2E, stop event, line 2 10-ms minimum value 

VD3E_2 Dip U3E, start event, line 2 10-ms trigger value 

VD3Ex_2 Dip U3E, stop event, line 2 10-ms minimum value 

VD12_2 Dip U12, start event, line 2 10-ms trigger value 

VD12x_2 Dip U12, stop event, line 2 10-ms minimum value 

VD23_2 Dip U23, start event, line 2 10-ms trigger value 

VD23x_2 Dip U23, stop event, line 2 10-ms minimum value 

VD31_2 Dip U31, start event, line 2 10-ms trigger value 

VD31x_2 Dip U31, stop event, line 2 10-ms minimum value 

DD1E_2 Voltage dip U1E, start event, line 2 10-ms trigger value 

DD1Ex_2 Voltage dip U1E, stop event, line 2 10-ms minimum value 

DD2E_2 Voltage dip U2E, start event, line 2 10-ms trigger value 

DD2Ex_2 Voltage dip U2E, stop event, line 2 10-ms minimum value 

DD3E_2 Voltage dip U3E, start event, line 2 10-ms trigger value 

DD3Ex_2 Voltage dip U3E, stop event, line 2 10-ms minimum value 

DD12_2 Voltage dip U12, start event, line 2 10-ms trigger value 

DD12x_2 Voltage dip U12, stop event, line 2 10-ms minimum value 

DD23_2 Voltage dip U23, start event, line 2 10-ms trigger value 

DD23x_2 Voltage dip U23, stop event, line 2 10-ms minimum value 

DD31_2 Voltage dip U31, start event, line 2 10-ms trigger value 

DD31x_2 Voltage dip U31, stop event, line 2 10-ms minimum value 

SI1E_2 Interruption to supply U1E, start event, line 2 10-ms trigger value 

SI1Ex_2 Interruption to supply U1E, stop event, line 2 10-ms minimum value 
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Symbol Designation Event value 
SI2E_2 Interruption to supply U2E, start event, line 2 10-ms trigger value 

SI2Ex_2 Interruption to supply U2E, stop event, line 2 10-ms minimum value 

SI3E_2 Interruption to supply U3E, start event, line 2 10-ms trigger value 

SI3Ex_2 Interruption to supply U3E, stop event, line 2 10-ms minimum value 

SI12_2 Interruption to supply U12, start event, line 2 10-ms trigger value 

SI12x_2 Interruption to supply U12, stop event, line 2 10-ms minimum value 

SI23_2 Interruption to supply U23, start event, line 2 10-ms trigger value 

SI23x_2 Interruption to supply U23, stop event, line 2 10-ms minimum value 

SI31_2 Interruption to supply U31, start event, line 2 10-ms trigger value 

SI31x_2 Interruption to supply U31, stop event, line 2 10-ms minimum value 

SVC1E_2 Slow voltage deviation U1E, line 2 10-minute average 
value 

SVC2E_2 Slow voltage deviation U2E, line 2 10-minute average 
value 

SVC3E_2 Slow voltage deviation U3E, line 2 10-minute average 
value 

SVC12_2 Slow voltage deviation U12, line 2 10-minute average 
value 

SVC23_2 Slow voltage deviation U23, line 2 10-minute average 
value 

SVC31_2 Slow voltage deviation U31, line 2 10-minute average 
value 

PLT1E_2 Long-term flicker U1E exceeded, line 2  2-hour average value 

PLT2E_2 Long-term flicker U2E exceeded, line 2  2-hour average value 

PLT3E_2 Long-term flicker U3E exceeded, line 2  2-hour average value 

PLT12_2 Long-term flicker U12 exceeded, line 2  2-hour average value 

PLT23_2 Long-term flicker U23 exceeded, line 2 2-hour average value 

PLT31_2 Long-term flicker U31 exceeded, line 2  2-hour average value 

NUU_2 Voltage asymmetry exceeded, line 2 10-minute average 
value 

THD1E_2 THD of U1E exceeded, line 2 10-minute average 
value 

THD2E_2 THD of U2E exceeded, line 2 10-minute average 
value 

THD3E_2 THD of U3E exceeded, line 2 10-minute average 
value 

THD12_2 THD of U12 exceeded, line 2 10-minute average 
value 

THD23_2 THD of U23 exceeded, line 2 10-minute average 
value 

THD31_2 THD of U31 exceeded, line 2 10-minute average 
value 

HN1E_2 Harmonic U1E exceeded, line 2 Order of harmonic 

HN2E_2 Harmonic U2E exceeded, line 2 Order of harmonic 
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HN3E_2 Harmonic U3E exceeded, line 2 Order of harmonic 

HN12_2 Harmonic U12 exceeded, line 2 Order of harmonic 

HN23_2 Harmonic U23 exceeded, line 2 Order of harmonic 

HN31_2 Harmonic U31 exceeded, line 2 Order of harmonic 

PST1E_2 Short-term flicker U1E exceeded, line 2  10-minute average 
value 

PST2E_2 Short-term flicker U2E exceeded, line 2  10-minute average 
value 

PST3E_2 Short-term flicker U3E exceeded, line 2  10-minute average 
value 

PST12_2 Short-term flicker U12 exceeded, line 2  10-minute average 
value 

PST23_2 Short-term flicker U23 exceeded, line 2 10-minute average 
value 

PST31_2 Short-term flicker U31 exceeded, line 2  10-minute average 
value 

US1_2 US1-3s exceeded, start event, line 2 Trigger value 

US1x_2 US1-3s exceeded, stop event, line 2 Maximum value 

US2_2 US2-3s exceeded, start event, line 2 Trigger value 

US2x_2 US2-3s exceeded, stop event, line 2 Maximum value 

US3_2 US3-3s exceeded, start event, line 2 Trigger value 

US3x_2 US3-3s exceeded, stop event, line 2 Maximum value 

US12_2 US12-3s exceeded, start event, line 2 Trigger value 

US12x_2 US12-3s exceeded, stop event, line 2 Maximum value 

US23_2 US23-3s exceeded, start event, line 2 Trigger value 

US23x_2 US23-3s exceeded, stop event, line 2 Maximum value 

US31_2 US31-3s exceeded, start event, line 2 Trigger value 

US31x_2 US31-3s exceeded, stop event, line 2 Maximum value 

US1_1 US1-3s exceeded, start event, line 1 Trigger value 

US1x_1 US1-3s exceeded, stop event, line 1 Maximum value 

US2_1 US2-3s exceeded, start event, line 1 Trigger value 

US2x_1 US2-3s exceeded, stop event, line 1 Maximum value 

US3_1 US3-3s exceeded, start event, line 1 Trigger value 

US3x_1 US3-3s exceeded, stop event, line 1 Maximum value 

US12_1 US12-3s exceeded, start event, line 1 Trigger value 

US12x_1 US12-3s exceeded, stop event, line 1 Maximum value 

US23_1 US23-3s exceeded, start event, line 1 Trigger value 

US23x_1 US23-3s exceeded, stop event, line 1 Maximum value 

US31_1 US31-3s exceeded, start event, line 1 Trigger value 

US31x_1 US31-3s exceeded, stop event, line 1 Maximum value 

FVC1_1 Voltage change U1E/U1N, start event, line 1 Trigger value 

FVC1x_1 Voltage change U1E/U1N, stop event, line 1 Maximum value 

FVC2_1 Voltage change U2E/U2N, start event, line 1 Trigger value 
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FVC2x_1 Voltage change U2E/U2N, stop event, line 1 Maximum value 

FVC3_1 Voltage change U3E/U3N, start event, line 1 Trigger value 

FVC3x_1 Voltage change U3E/U3N, stop event, line 1 Maximum value 

FVC12_1 Voltage change U12, start event, line 1 Trigger value 

FVC12x_1 Voltage change U12, stop event, line 1 Maximum value 

FVC23_1 Voltage change U23, start event, line 1 Trigger value 

FVC23x_1 Voltage change U23, stopt event, line 1 Maximum value 

FVC31_1 Voltage change U31, start event, line 1 Trigger value 

FVC31x_1 Voltage change U31, stop event, line 1 Maximum value 

FVC1_2 Voltage change U1E/U1N, start event, line 2 Trigger value 

FVC1x_2 Voltage change U1E/U1N, stop event, line 2 Maximum value 

FVC2_2 Voltage change U2E/U2N, start event, line 2 Trigger value 

FVC2x_2 Voltage change U2E/U2N, stop event, line 2 Maximum value 

FVC3_2 Voltage change U3E/U3N, start event, line 2 Trigger value 

FVC3x_2 Voltage change U3E/U3N, stop event, line 2 Maximum value 

FVC12_2 Voltage change U12, start event, line 2 Trigger value 

FVC12x_2 Voltage change U12, stop event, line 2 Maximum value 

FVC23_2 Voltage change U23, start event, line 2 Trigger value 

FVC23x_2 Voltage change U23, stopt event, line 2 Maximum value 

FVC31_2 Voltage change U31, start event, line 2 Trigger value 

FVC31x_2 Voltage change U31, stop event, line 2 Maximum value 

F10S Network frequency 10-second frequency 
value 

Overview of binary message singals, 4xU and 4xI 

ID Symbol Description 
0  NoSignal No signal 

1  Rst Auxiliary voltage interruption 

2  IntErr Internal error 

3  ComErr COM error 

4  LanErr LAN error 

5  WDT1 Communication watchdog 1 : Timeout 

6  FsyncErr Frequency synchronisation error (V2 and V3 only!) 

7  ClipErr Measurement range exceeded 

8  MSRs2 New 10/12-period values 

9  MSR3s New 150/180-period values 

10  MSR10min New 10-min values 

11  MSR2h New 2-hour values 

12  MSRDay New daily values 

13  MSRRecA New fault record in recorder A1 

14  MSRRecB New fault record in recorder B1 
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15  MSRRecC New fault record in recorder C 

16  MSREvnt New event 

17  MEMs2 Maximum level of 0.2-second buffer exceeded 

18  MEM3s Maximum level of 3-second buffer exceeded 

19  MEM10min Maximum level of 10-minute buffer exceeded  

20  MEM2h Maximum level of 2-hour buffer exceeded 

21  MEMDay Maximum level of day buffer exceeded  

22  MEMRecA Maximum level of recorder A exceeded 

23  MEMRecB Maximum level of recorder B exceeded 

24  MEMRecC Maximum level of recorder C exceeded 

25  MEMEvnt Maximum level of event buffer 1 exceeded 

26  Nfc Frequency deviation, narrow tolerance 

27  Wfc Frequency deviation, wide tolerance 

28  Tov Intermittent overvoltage at the network frequency 

29  Fvc Fast voltage change  

30  Fvd Voltage dip 

31  Si Short voltage interruption  

32  Li Long voltage interruption 

33  SVC Slow voltage deviation (10 minutes)  

34  HD Harmonic distortions exceeded (10 minutes)  

35  UU Voltage asymmetry exceeded (10 minutes)  

36  PST PST exceeded (10 minutes)  

37  PLT PLT exceeded (2 hours)  

38  DINNfc_w Narrow frequency range too frequently exceeded [week] 

39  DINNfc_y Narrow frequency range too frequently exceeded [year] 

40  DINTov_y Maximum number of intermittent overvoltages at the network frequency 
exceeded [year]  

41  DINFvc_d Maximum number of fast voltage changes exceeded [day]  

42  DINFvc_y Maximum number of fast voltage changes exceeded [year]  

43  DINFvd_y Maximum number of voltage dips exceeded [year]  

44  DINSi_y Maximum number of short supply interruptions exceeded [year] 

45  DINLi_y Maximum number of long supply interruptions exceeded [year] 

46  DINSVC_w Slow voltage change range exceeded too frequently [week] 

47  DINHD_w Harmonic distortion range exceeded too frequently [week] 

48  DINUU_w Asymmetrical voltage range exceeded 
too frequently [week] 

49  DINPLT_w Flicker range exceeded too frequently [week] 

50  DINSig_d Signal voltage exceeded too frequently [day]  

51  DINSig_w Signal voltage exceeded too frequently [week]  

52  DINSig_y Maximum number of days  
exceeded on which the signal voltage is exceeded too frequently [year] 

53  Sig Signal voltage exceeded 
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54  MSRRecS New fault record in recorder S 

55  MEMRecS Maximum level of recorder S exceeded 

56  TIMESYNC Status of external time synchronisation 

57  TIMESET Time setting 

58  WDT2 Communication watchdog 2 : Timeout 

59  TN_K1P TRANSNOSTIC : Phase-earth short-circuit in own network  
(behind measurement point) 

60  TN_K2P TRANSNOSTIC : Phase-phase short-circuit in own network  
(behind measurement point) 

61  TN_K3P TRANSNOSTIC : 3-phase short-circuit in own network  
(behind measurement point) 

62  TN_KIM TRANSNOSTIC : Short-circuit before measurement point 

63  TN_PEX TRANSNOSTIC : Peak in own network (behind measurement point) 

64  TN_PIM TRANSNOSTIC : Peak before measurement point 

65  BIN_1 Binary input 1 

66  BIN_2 Binary input 2 

67  BIN_3 Binary input 3 

68  BIN_4 Binary input 4 

69  BIN_5 Binary input 5 

70  BIN_6 Binary input 6 

71  BIN_7 Binary input 7 

72  BIN_8 Binary input 8 

73  BIN_9 Binary input 9 

74  BIN_10 Binary input 10 

75  BIN_11 Binary input 11 

76  BIN_12 Binary input 12 

77  BIN_13 Binary input 13 

78  BIN_14 Binary input 14 

79  BIN_15 Binary input 15 

80  BIN_16 Binary input 16 

81  Eval Enable event evaluation 

82  ENs2 Enable recording of 10/12-period values 

83  EN3s Enable recording of 150/180-period values 

84  EN10min Enable recording of 10-minute values 

85  EN2h Enable recording of 2-hour values 

86  ENDay Enable recording of daily values 

87  ENRecA Enable recording of fault records in recorder A 

88  ENRecB Enable recording of fault records in recorder B 

89  ENRecC Enable recording of fault records in recorder C 

90  ENRecS Enable recording of fault records in recorder S 

91  ENEvnt Enable event recording 

92  TrgTx External trigger signal sent 
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93  TrgRx External trigger signal received 

94  TrgLTF Trigger signal: Lower limit for half-period frequency 

95  TrgUTF Trigger signal: Upper limit for half-period frequency 

96  TrgSTF Trigger signal: Half-period frequency jump 

97  TrgSW Trigger signal: Software triggers 

98  TrgLT1 Trigger signal: Lower limit for half-period voltage U1 

99  TrgLT2 Trigger signal: Lower limit for half-period voltage U2 

100  TrgLT3 Trigger signal: Lower limit for half-period voltage U3 

101  TrgLT12 Trigger signal: Lower limit for half-period voltage U12 

102  TrgLT23 Trigger signal: Lower limit for half-period voltage U23 

103  TrgLT31 Trigger signal: Lower limit for half-period voltage U31 

104  TrgUT1 Trigger signal: Upper limit for half-period voltage U1 

105  TrgUT2 Trigger signal: Upper limit for half-period voltage U2 

106  TrgUT3 Trigger signal: Upper limit for half-period voltage U3 

107  TrgUT12 Trigger signal: Upper limit for half-period voltage U12 

108  TrgUT23 Trigger signal: Upper limit for half-period voltage U23 

109  TrgUT31 Trigger signal: Upper limit for half-period voltage U31 

110  TrgUTN Trigger signal: Upper limit for half-period voltage UNE 

111  TrgST1 Trigger signal: Half-period voltage jump U1 

112  TrgST2 Trigger signal: Half-period voltage jump U2 

113  TrgST3 Trigger signal: Half-period voltage jump U3 

114  TrgST12 Trigger signal: Half-period voltage jump U12 

115  TrgST23 Trigger signal: Half-period voltage jump U23 

116  TrgST31 Trigger signal: Half-period voltage jump U31 

117  TrgSTN Trigger signal: Half-period voltage jump UNE 

118  TrgSTP1 Trigger signal: Half-period voltage phase jump U1 

119  TrgSTP2 Trigger signal: Half-period voltage phase jump U2 

120  TrgSTP3 Trigger signal: Half-period voltage phase jump U3 

121  TrgET1 Trigger signal: Envelope curve U1 

122  TrgET2 Trigger signal: Envelope curve U2 

123  TrgET3 Trigger signal: Envelope curve U3 

124  TrgET12 Trigger signal: Envelope curve U12 

125  TrgET23 Trigger signal: Envelope curve U23 

126  TrgET31 Trigger signal: Envelope curve U31 

127  TrgETN Trigger signal: Envelope curve UNE 

128  TrgLPS Trigger signal: Lower limit for half-period voltage in a positive-sequence 
system 

129  TrgUPS Trigger signal: Upper limit for half-period voltage in a positive-sequence 
system 

130  TrgUNS Trigger signal: Upper limit for half-period voltage in a negative-sequence 
system 
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131  TrgUZS Trigger signal: Upper limit for half-period voltage in a zero-sequence sys-

tem 

132  TrgLT1_I Trigger signal: Lower limit for half-period current l1 

133  TrgLT2_I Trigger signal: Lower limit for half-period current l2 

134  TrgLT3_I Trigger signal: Lower limit for half-period current l3 

135  TrgUT1_I Trigger signal: Upper limit for half-period current l1 

136  TrgUT2_I Trigger signal: Upper limit for half-period current l2 

137  TrgUT3_I Trigger signal: Upper limit for half-period current l3 

138  TrgUTN_I Trigger signal: Upper limit for half-period current lN 

139  TrgST1_I Trigger signal: Half-period current jump I1 

140  TrgST2_I Trigger signal: Half-period current jump I2 

141  TrgST3_I Trigger signal: Half-period current jump I3 

142  TrgSTN_I Trigger signal: Half-period current jump IN 

Device 8 x U 

ID Symbol Description 
0  NoSignal No signal 

1  Rst Auxiliary voltage interruption 

2  IntErr Internal error 

3  ComErr COM error 

4  LanErr LAN error 

5  WDT1 Communication watchdog 1 : Timeout 

6  FsyncErr Frequency synchronisation error 

7  ClipErr_1 Measurement range exceeded, line 1 

8  MSRs2_1 New 10/12-period values, line 1 

9  MSR3s_1 New 150/180-period values, line 1 

10  MSR10min_1 New 10-min values, line 1 

11  MSR2h_1 New 2-hour values, line 1 

12  MSRDay_1 New daily values, line 1 

13  MSRRecA_1 New fault record in recorder A, line 1 

14  MSRRecB_1 New fault record in recorder B, line 1 

15  MSRRecC_1 New fault record in recorder C, line 1 

16  MSREvnt_1 New event, line 1 

17  MEMs2_1 Maximum level of 0.2-second buffer exceeded, line 1 

18  MEM3s_1 Maximum level of 3-second buffer exceeded, line 1 

19  MEM10min_1 Maximum level of 10-minute buffer exceeded, line 1 

20  MEM2h_1 Maximum level of 2-hour buffer exceeded, line 1 

21  MEMDay_1 Maximum level of day buffer exceeded, line 1   

22  MEMRecA_1 Maximum level of recorder A exceeded, line 1 

23  MEMRecB_1 Maximum level of recorder B exceeded, line 1 

24  MEMRecC_1 Maximum level of recorder C exceeded, line 1 
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25  MEMEvnt_1 Maximum level of event buffer exceeded, line 1 

26  Nfc_1 Frequency change, narrow tolerance, line 1 

27  Wfc_1 Frequency change, wide tolerance, line 1 

28  Tov_1 Intermittent overvoltage at the network frequency, line 1 

29  Fvc_1 Fast voltage change, line 1  

30  Fvd_1 Voltage dip, line 1 

31  Si_1 Short voltage interruption, line 1  

32  Li_1 Long voltage interruption, line 1 

33  SVC_1 Slow voltage deviation (10 minutes), line 1 

34  HD_1 Harmonic distortions exceeded (10 minutes), line 1 

35  UU_1 Voltage asymmetry exceeded (10 minutes), line 1 

36  PST_1 PST exceeded (10 minutes), line 1 

37  PLT_1 PLT exceeded (2 hours), line 1 

38  DINNfc_w_1 Narrow frequency range too frequently exceeded [week], line 1 

39  DINNfc_y_1 Narrow frequency range too frequently exceeded [year], line 1 

40  DINTov_y_1 Maximum number of intermittent overvoltages at the network frequency 
exceeded [year], line 1 

41  DINFvc_d_1 Maximum number of fast voltage changes exceeded [day], line 1 

42  DINFvc_y_1 Maximum number of fast voltage changes exceeded [year], line 1  

43  DINFvd_y_1 Maximum number of voltage dips exceeded [year], line 1 

44  DINSi_y_1 Maximum number of short interruptions to the supply exceeded [year], 
line 1 

45  DINLi_y_1 Maximum number of long interruptions to the supply exceeded [year], 
line 1 

46  DINSVC_w_1 Slow voltage change range exceeded too frequently [week], line 1 

47  DINHD_w_1 Harmonic distortion range exceeded too frequently [week], line 1 

48  DINUU_w_1 Asymmetrical voltage range exceeded too frequently [week], line 1 

49  DINPLT_w_1 Flicker range exceeded too frequently [week], line 1 

50  ClipErr_2 Measurement range exceeded, line 2 

51  MSRs2_2 New 10/12-period values, line 2 

52  MSR3s_2 New 150/180-period values, line 2 

53  MSR10min_2 New 10-min values, line 2 

54  MSR2h_2 New 2-hour values, line 2 

55  MSRDay_2 New daily values, line 2 

56  MSRRecA_2 New fault record in recorder A, line 2 

57  MSRRecB_2 New fault record in recorder B, line 2 

58  MSRRecC_2 New fault record in recorder C, line 2 

59  MSREvnt_2 New event, line 2 

60  MEMs2_2 Maximum level of 0.2-second buffer exceeded, line 2 

61  MEM3s_2 Maximum level of 3-second buffer exceeded, line 2 

62  MEM10min_2 Maximum level of 10-minute buffer exceeded, line 2 

63  MEM2h_2 Maximum level of 2-hour buffer exceeded, line 2 
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64  MEMDay_2 Maximum level of day buffer exceeded, line 2  

65  MEMRecA_2 Maximum level of recorder A exceeded, line 2 

66  MEMRecB_2 Maximum level of recorder B exceeded, line 2 

67  MEMRecC_2 Maximum level of recorder C exceeded, line 2 

68  MEMEvnt_2 Maximum level of event buffer exceeded 

69  Nfc_2 Frequency change, narrow tolerance, line 2 

70  Wfc_2 Frequency change, wide tolerance, line 2 

71  Tov_2 Intermittent overvoltage at the network frequency, line 2 

72  Fvc_2 Fast voltage change, line 2 

73  Fvd_2 Voltage dip, line 2 

74  Si_2 Short voltage interruption, line 2 

75  Li_2 Long voltage interruption, line 2 

76  SVC_2 Slow voltage deviation (10 minutes), line 2 

77  HD_2 Harmonic distortions exceeded (10 minutes), line 2 

78  UU_2 Voltage asymmetry exceeded (10 minutes), line 2 

79  PST_2 PST exceeded (10 minutes), line 2 

80  PLT_2 PLT exceeded (2 hours), line 2 

81  DINNfc_w_2 Narrow frequency range too frequently exceeded [week], line 2 

82  DINNfc_y_2 Narrow frequency range too frequently exceeded [year], line 2 

83  DINTov_y_2 Maximum number of intermittent overvoltages at the network frequency 
exceeded [year], line 2 

84  DINFvc_d_2 Maximum number of fast voltage changes exceeded [day], line 2 

85  DINFvc_y_2 Maximum number of fast voltage changes exceeded [year], line 2  

86  DINFvd_y_2 Maximum number of voltage dips exceeded [year], line 2 

87  DINSi_y_2 Maximum number of short interruptions to the supply exceeded [year], line 2 

88  DINLi_y_2 Maximum number of long interruptions to the supply exceeded [year], line 2 

89  DINSVC_w_2 Slow voltage change range exceeded too frequently [week], line 2 

90  DINHD_w_2 Harmonic distortion range exceeded too frequently [week], line 2 

91  DINUU_w_2 Asymmetrical voltage range exceeded too frequently [week], line 2 

92  DINPLT_w_2 Flicker range exceeded too frequently [week], line 2 

93  DINSig_d_2 Signal voltage exceeded too frequently [day], line 2 

94  DINSig_w_2 Signal voltage exceeded too frequently [week], line 2 

95  DINSig_y_2 Maximum number of days exceeded on which the signal voltage is ex-
ceeded too frequently [year], line 2 

96  Sig_2 Signal voltage exceeded, line 2 

97  MSRRecS_2 New fault record in recorder S, line 2 

98  MEMRecS_2 Maximum level of recorder S exceeded, line 2 

99  DINSig_d_1 Signal voltage exceeded too frequently [day], line 1 

100  DINSig_w_1 Signal voltage exceeded too frequently [week], line 1 

101  DINSig_y_1 Maximum number of days exceeded on which the signal voltage is ex-
ceeded too frequently [year], line 1 

102  Sig_1 Signal voltage exceeded, line 1 
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103  MSRRecS_1 New fault record in recorder S, line 1 

104  MEMRecS_1 Maximum level of recorder S exceeded, line 1 

105  Eval_1 Status of event evaluation, line 1 

106  ENs2_1 Status of recording for 10/12-period values, line 1 

107  EN3s_1 Status of recording for 150/180-period values, line 1 

108  EN10min_1 Status of recording for 10-min values, line 1 

109  EN2h_1 Status of recording for 2-hour values, line 1 

110  ENDay_1 Status of recording for daily values, line 1 

111  ENRecA_1 Status of recording for fault record in recorder A, line 1 

112  ENRecB_1 Status of recording for fault record in recorder B, line 1 

113  ENRecC_1 Status of recording for fault record in recorder C, line 1 

114  ENRecS_1 Status of recording for fault record in recorder S, line 1 

115  ENEvnt_1 Status of recording for event, line 1 

116  Eval_2 Status of event evaluation, line 2 

117  ENs2_2 Status of recording for 10/12-period values, line 2 

118  EN3s_2 Status of recording for 150/180-period values, line 2 

119  EN10min_2 Status of recording for 10-min values, line 2 

120  EN2h_2 Status of recording for 2-hour values, line 2 

121  ENDay_2 Status of recording for daily values, line 2 

122  ENRecA_2 Status of recording for fault record in recorder A, line 2 

123  ENRecB_2 Status of recording for fault record in recorder B, line 2 

124  ENRecC_2 Status of recording for fault record in recorder C, line 2 

125  ENRecS_2 Status of recording for fault record in recorder S, line 2 

126  ENEvnt_2 Status of recording for event, line 2 

127  TIMESYNC Status of external time synchronisation: 0 = not synchronised,  
1 = synchronised 

128  TIMESET Time setting 

129  BIN_1 Binary input 1 

130  BIN_2 Binary input 2 

131  BIN_3 Binary input 3 

132  BIN_4 Binary input 4 

133  BIN_5 Binary input 5 

134  BIN_6 Binary input 6 

135  BIN_7 Binary input 7 

136  BIN_8 Binary input 8 

137  BIN_9 Binary input 9 

138  BIN_10 Binary input 10 

139  BIN_11 Binary input 11 

140  BIN_12 Binary input 12 

141  BIN_13 Binary input 13 

142  BIN_14 Binary input 14 

143  BIN_15 Binary input 15 
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144  BIN_16 Binary input 16 

145  WDT2 Communication watchdog 2 : Timeout 

146  TrgTx External trigger signal sent 

147  TrgRx External trigger signal received 

148  TrgLTF Trigger signal: Lower limit for half-period frequency 

149  TrgUTF Trigger signal: Upper limit for half-period frequency 

150  TrgSTF Trigger signal: Half-period frequency jump 

151  TrgSW_1 Trigger signal: Software trigger, line 1 

152  TrgLT1_1 Trigger signal: Lower limit for half-period voltage U1, line 1 

153  TrgLT2_1 Trigger signal: Lower limit for half-period voltage U2, line 1 

154  TrgLT3_1 Trigger signal: Lower limit for half-period voltage U3, line 1 

155  TrgLT12_1 Trigger signal: Lower limit for half-period voltage U12, line 1 

156  TrgLT23_1 Trigger signal: Lower limit for half-period voltage U23, line 1 

157  TrgLT31_1 Trigger signal: Lower limit for half-period voltage U3, line 1 

158  TrgUT1_1 Trigger signal: Upper limit for half-period voltage U1, line 1 

159  TrgUT2_1 Trigger signal: Upper limit for half-period voltage U2, line 1 

160  TrgUT3_1 Trigger signal: Upper limit for half-period voltage U3, line 1 

161  TrgUT12_1 Trigger signal: Upper limit for half-period voltage U12, line 1 

162  TrgUT23_1 Trigger signal: Upper limit for half-period voltage U23, line 1 

163  TrgUT31_1 Trigger signal: Upper limit for half-period voltage U3, line 1 

164  TrgUTN_1 Trigger signal: Upper limit for half-period voltage UNE, line 1 

165  TrgST1_1 Trigger signal: Half-period voltage jump U1, line 1 

166  TrgST2_1 Trigger signal: Half-period voltage jump U2, line 1 

167  TrgST3_1 Trigger signal: Half-period voltage jump U3, line 1 

168  TrgST12_1 Trigger signal: Half-period voltage jump U12, line 1 

169  TrgST23_1 Trigger signal: Half-period voltage jump U23, line 1 

170  TrgST31_1 Trigger signal: Half-period voltage jump U31, line 1 

171  TrgSTN_1 Trigger signal: Half-period voltage jump UNE, line 1 

172  TrgSTP1_1 Trigger signal: Half-period voltage phase jump U1, line 1 

173  TrgSTP2_1 Trigger signal: Half-period voltage phase jump U2, line 1 

174  TrgSTP3_1 Trigger signal: Half-period voltage phase jump U3, line 1 

175  TrgET1_1 Trigger signal: Envelope curve U1, line 1 

176  TrgET2_1 Trigger signal: Envelope curve U2, line 1 

177  TrgET3_1 Trigger signal: Envelope curve U3, line 1 

178  TrgET12_1 Trigger signal: Envelope curve U12, line 1 

179  TrgET23_1 Trigger signal: Envelope curve U23, line 1 

180  TrgET31_1 Trigger signal: Envelope curve U31, line 1 

181  TrgETN_1 Trigger signal: Envelope curve UNE, line 1 

182  TrgLPS_1 Trigger signal: Lower limit for half-period voltage in a positive-sequence 
system, line 1 

183  TrgUPS_1 Trigger signal: Upper limit for half-period voltage in a positive-sequence 
system, line 1 
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184  TrgUNS_1 Trigger signal: Upper limit for half-period voltage in a negative-sequence 

system, line 1 

185  TrgUZS_1 Trigger signal: Upper limit for half-period voltage in a zero-sequence sys-
tem, line 1 

186  TrgSW_2 Trigger signal: Software trigger, line 2 

187  TrgLT1_2 Trigger signal: Lower limit for half-period voltage U1, line 2 

188  TrgLT2_2 Trigger signal: Lower limit for half-period voltage U2, line 2 

189  TrgLT3_2 Trigger signal: Lower limit for half-period voltage U3, line 2 

190  TrgLT12_2 Trigger signal: Lower limit for half-period voltage U12, line 2 

191  TrgLT23_2 Trigger signal: Lower limit for half-period voltage U23, line 2 

192  TrgLT31_2 Trigger signal: Lower limit for half-period voltage U3, line 2 

193  TrgUT1_2 Trigger signal: Upper limit for half-period voltage U1, line 2 

194  TrgUT2_2 Trigger signal: Upper limit for half-period voltage U2, line 2 

195  TrgUT3_2 Trigger signal: Upper limit for half-period voltage U3, line 2 

196  TrgUT12_2 Trigger signal: Upper limit for half-period voltage U12, line 2 

197  TrgUT23_2 Trigger signal: Upper limit for half-period voltage U23, line 2 

198  TrgUT31_2 Trigger signal: Upper limit for half-period voltage U3, line 2 

199  TrgUTN_2 Trigger signal: Upper limit for half-period voltage UNE, line 2 

200  TrgST1_2 Trigger signal: Half-period voltage jump U1, line 2 

201  TrgST2_2 Trigger signal: Half-period voltage jump U2, line 2 

202  TrgST3_2 Trigger signal: Half-period voltage jump U3, line 2 

203  TrgST12_2 Trigger signal: Half-period voltage jump U12, line 2 

204  TrgST23_2 Trigger signal: Half-period voltage jump U23, line 2 

205  TrgST31_2 Trigger signal: Half-period voltage jump U31, line 2 

206  TrgSTN_2 Trigger signal: Half-period voltage jump UNE, line 2 

207  TrgSTP1_2 Trigger signal: Half-period voltage phase jump U1, line 2 

208  TrgSTP2_2 Trigger signal: Half-period voltage phase jump U2, line 2 

209  TrgSTP3_2 Trigger signal: Half-period voltage phase jump U3, line 2 

210  TrgET1_2 Trigger signal: Envelope curve U1, line 2 

211  TrgET2_2 Trigger signal: Envelope curve U2, line 2 

212  TrgET3_2 Trigger signal: Envelope curve U3, line 2 

213  TrgET12_2 Trigger signal: Envelope curve U12, line 2 

214  TrgET23_2 Trigger signal: Envelope curve U23, line 2 

215  TrgET31_2 Trigger signal: Envelope curve U31, line 2 

216  TrgETN_2 Trigger signal: Envelope curve UNE, line 2 

217  TrgLPS_2 Trigger signal: Lower limit for half-period voltage in a positive-sequence 
system, line 2 

218  TrgUPS_2 Trigger signal: Upper limit for half-period voltage in a positive-sequence 
system, line 2 

219  TrgUNS_2 Trigger signal: Upper limit for half-period voltage in a negative-sequence 
system, line 2 

220  TrgUZS_2 Trigger signal: Upper limit for half-period voltage in a zero-sequence sys-
tem, line 2 
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Reference conditions 

Reference temperature 23°C ± 1 K 

Input parameters U = Un ± 10% 
I= In ± 10% 

Auxiliary voltage H = Hn ± 1 % 

Frequency = fnom  ± 1% 

Other IEC 60688 - Part 1 

Measurement data acquisition 

Sampling rate 10,240 Hz 

ADC resolution 24-bit 

Anti-aliasing filter Analogue filter: 3rd order But-
terworth filter 
Digital filter : sinc5 decimation 
filter (ADC) 

Nominal frequency fnom = 50 Hz, 60 Hz 

Frequency measurement range fnom ±15% 

Data memory 

Calibration parameter, 

hardware identification 

Serial EEPROM, 256x16 bit     

Firmware FLASH (CPU), 4 MB     

Non-volatile measurement data  
(4 MB), settings 

NV RAM (CPU), 4 MB,  

battery backup (Li battery) 

   

Volatile measurement data  

(64 MB, background memory) 

SDRAM (DSP), 64 MB    
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Electromagnetic compatibility 

CE conformity  

 Interference immunity EN 61326 
EN 61000-6-2 

   

 Emitted interference EN 61326 
EN 61000-6-4 

ESD  

 IEC 61000-4-2 
IEC 60 255-22-2 

8 kV / 16 kV 

Electromagnetic fields  

 IEC 61000-4-3 
IEC 60 255-22-3 

10 V/m 

Burst  

 IEC 61000-4-4 
IEC 60 255-22-4 

4 kV / 2 kV 

Surge 1 MHz burst  

 IEC 61000-4-5 
IEC 61000-4-12 
IEC 60 255-22-1 

4 kV / 2 kV 
2.5 kV, Class III 

Conducted high frequency magnetic fields 

 IEC 61000-4-6 
IEC 61000-4-8 
All layers 

10 V, 150 kHz ... 80 MHz 
100 A/m continuous 
1000 A/m 1 s 

Voltage dips 

 IEC 61000-4-11 30% 0.02s, 60% 1 s 

Emitted interference 

 EN 61326 
EN 61000-6-4 

 

 Housing 
at a distance of 10 m 

30...230 MHz, 40 dB 
230...1000 MHz, 47 dB 

 AC power supply con-
nection 
at a distance of 10 m 

0.15...0.5 MHz, 79 dB 
0.5...5 MHz, 73 d 
5...30 MHz, 73 dB 
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Electrical safety 

Degree of protection 1 

Degree of pollution 2 

Measurement category CAT III / 300V 

optional CAT III / 500 V 

Operating voltages 

50 V 230 V 

E-LAN, 
COM server 
COM1 ... COM2 
time/trigger 

Auxiliary voltage  
Binary inputs  
Relay outputs 

 

Power supply 

Feature H0 H1 

AC nominal range 100V ...  240V - 

AC operating range 90 ... 264 V  

DC nominal range 100 ... 300 V 20 ... 70 V 

DC operating range 100 ... 300 V 18 ... 72 V 

Power consumption Җ мр ±! Җ мр ²ŀǘǘǎ 

Frequency 45 ... 400Hz - 

Microfuse T2 250 V T2 250 V 

 

The following applies for all features: 

±ƻƭǘŀƎŜ ƛƴǘŜǊǊǳǇǘƛƻƴǎ ƻŦ Җ ул Ƴǎ Řƻ ƴƻǘ ŎŀǳǎŜ ŀ Ŧŀǳƭǘ ƻǊ ƭƻǎǎ ƻŦ ŘŀǘŀΦ 
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Environmentalconditions 

Temperature range  

 Function 
Transport and storage 

-15 ... +55 °C 
-25 ... +65 °C 

Humidity  

 No condensation on 
30 days/year 

 
95 % rel. 

Dry, cold  

 IEC 60068-2-1 -15 °C / 16 h 

Dry, hot  

 IEC 60068-2-2 +55 °C / 16 h 

Constant humid heat  

 IEC 60068-2-3 + 40 °C / 93 % / 2 days 

Cyclical humid heat 

 IEC 60068-2-30 12+12h, 6 cycles, +55 °C/93% 

Toppling 

 IEC 60068-2-31 100 mm drop, unwrapped 

Vibration  

 IEC 60255-21-1 Class 1 

Impact  

 IEC 60255-21-2 Class 1 
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Mechanical design 

Measurement inputs 

Feature  

C10 2 x 4 voltage inputs (100 V / 230 V) for double busbar system 

C20 Χ /ом 4 voltage inputs (100 V / 230 V), 4 current inputs (1 A / 5 A) 

Design 

The PQI-DA Power Quality Interface has a robust stainless steel housing. 

All connections are accessible via Phoenix terminals. All connections apart from the current 

and voltage inputs are plug/clamping connections. 

If the COM server (feature T1) option is selected, an RJ 45 connection is available. 

The device can be used for wall mounting as well as busbar mounting. 

Material Stainless steel 

Degree of protection  

 Housing 
Terminals 

IP 40 
IP 20 

Weight Җ н ƪƎ 

Dimensions See figure below 

Connection elements Screw terminals 

 

 

Dimensions 

PQI-DA 4U / 4I 
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Assignment of the terminal strips x1 ... x3 

 

              

 

 

  




































































































































