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Safety information

Electrical safety

A 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.

The PQIDAIs 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.

The connected circuits must not exceed the protection category of the device
(e.g. measurement inputs: CAT Il / 300V).

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

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 mecleahbr electrical fault.

Before the terminal connections of the current transformers are removed from the device,
the secondary circuits of the current transformers must be shartcuited.

Please note that there is a danger to life wherever a voltage>d30 V r.m.s. is present.

Safety information Page7
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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 @aneters against the type plate:
Auxiliary voltage input: Supply voltage range

HO AC 100V ... 110V 240V / DC 100V..220V..300V
H1 DC 20V...60V...70V

Current measurement inputs: Max. continuous current
C20; C21 : 5A

C30, C31 : 10A

Voltage measurement inputs: Max. voltage

E1l 200V AC

E2 460 V AC

E9 200V AC, 460V AC
Binary inputs: Maximum input voltage
M1 ny XH AG/DGE

M2 MnXxXny =+ 5/

Pages Safety information
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Technical concept

Application

The stateof-the-art PQIDA Power Qualitynterface 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 FIQA can be used as both a power quality interface ac-
cording to DIN EN 50160 and amaasurement device for measuring all physically defined
measurement quantities in threphase networks.

The component is primarily designed to monitor special reference quantities and quality
agreements between the energy supplier and the customer, alsasdb record, analyse and
save the data.

Modern voltage quality measurement devices operate according to the IEC 41800
standard. This standard defines measurement methods and so provides the user with a basis
for comparison.

Devices from different mnufacturers, 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 relatonships, while Class B measuring devices can be used for determining
statistical quality values.

The PQDA complies with the requirements of IEC 61-@d880 (2008) for kass A devices for

the allparameters.

Parameter Class
Accuracy of voltage easurement ..............cccow.. A
Determination of time intervals.............ccccccceeeeene A
Marking of measurement values for events ........ A
Harmonics,nterharmonics ............oeeevviveeeceeenen. A
CtAOT SNI XXXXXXX X XK X X X X
[ =T0 (V1= oY A.

Voltage asymmetry .........ccoceeeveeeeeeee e A
Event recording ........c.ooceeeeriniiiiiiiee e A
Synchronisation..............c.uueeveeeiniiiiiiiieeee e A

Five procedures are available for everijgered fault recording:

Theevent recorderstores the messages that denote the type, time and properties of events
in chronological order.

Theoscilloscope recordr stores the sampling values of fault events with4ereent and post
event history.

Technical concept Paged



We take care of it.

Ther.m.s. recorderstores the haHperiod r.m.s. values of fault events with pegent and
postevent history.

Thesignal voltage recordestores the 10/12periodr.m.s. values of an adjustable frequency
range (e.qg. rippleontrol frequency).

The harmonic recorderstores the 10minute spectrum of the harmonics from the 2nd to
50th harmonic for voltages and currents.

All fault records are triggered by an event or danation of events which can be freely de-
fined. This enables phag#ase and phasearth 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 23feifaces (COM 1 and COM 2) and twb/AN (Energy Local Area
bSGE2N]l 0 a8al0SYKONI yaLR2NI o6dza AyGaSNFIFOSaxz
devices.

The PQDA can also be optionally equipped with an integrated TCP/IP interface instead of a
COM2.

The PQDA is accessed via a PC, which in turn can be connected to one or m&dALQa
the COM interface.

WinPQ and WinPQ Para Express are available as PC programs.

It supports the parameterisation, download and tirnenstant backup of measuremenath
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 tohing 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 candlected:

8 voltage transformers for power quality applications in double busbar systems (feature
C10)

4 voltage transformers and 4 current transformers for power quality and general meas-
urement tasks (features C20, C21, C30, C31)

Pagel0 Technicatoncept
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PQIDA power quality iterface and disturbance recorder features

Measuring the voltage quality according to DIN EN 50160

Class A device according to IEC 61@€8D

Sampling rate10.24 kHz

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

Phasephase and phasearth measurements are possible simultaneously
Voltage measurement channels foral s, Us1, Une

Recording of currents,lb, k,

Determination of over 3000 measurement values

Freely programmable limit values and outputs using isolated contacts
Freelyprogrammable binary inputs to start and stop measurements remotely

Analysis of the data via a mySQlpported database with the help of the WinPQ soft-
ware package

Version with integrated TCP/IP interface available
Connection to the control system accorditogl EC 87¢5-103 or IEC61850 available as an

option.
Description
11 (U1) =i DSP* <@— Binary inputs (BI)
uP
12 (UZ) |—»- Binary outputs (BO)
LCD
13 (U3) —|
LED's |-@— DCF 77
10 (U4) —|
RAM -g— Trigger input
U1 —»
ROM
[ E-LAN-L
U2 —e E-LAN
<> E-LAN-R
CLOCK
U3 —» RS232 |~ COM 1
UNE —9»{ — RS232 |- COM 2/ RJ 45 (TCP / IP)

*DSP : digital signal processor

Technical concept Pagell
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Fault recorder

Event recorder
3 A=

@ B2: Station 1;10 k¥ [PQID_UI] !
A-gherie Sl

=] Station EM Events/Recorder l
Exvent time | o] | Skation | Symbol | Event bext | Ewent valus | Diescription ~
@2009-08—24 13:49::59.9,,, 42... E7 HMLZY_1 Infraction harmonic U12, bus 1 0 Mumber of overtone
E2DDQ-DS—24 13:49:59.9,,, 42... E7 HMZ3Y_1 Infraction harmonic UZ3, bus 1 i Mumber of overtone
EZDDQ-DB—Z‘I 1539599, 42.. E7 HMizY_1 Infraction harmonic U12, bus 1 i} Mumber of overtone
E2009-08—24 13:33::59.9... 42... E7 HMZ3Y_1 Infraction harmonic U23, bus 1 i} Mumber of overtane
EZDDQ-DB-Z‘I 13:39:59.9.,. 42Z... E7 Hr3LY_1 Infraction harmonic U31, bus 1 i Mumber of overtone

i 2003-08-24 13:3%:59.9,,, 50... E7 HH12 Dewiation harm, U12 u] RECC

12009-08—24 13:09:59.9... 42... E7 HML1ZY_1 Infraction harmanic U12, bus 1 i} Mumber of avertone
EZDDQ-DB-Z‘I 13:09:59.9.,, 42Z... E7 HMZ3W_1 Infraction harmonic UZ3, bus 1 i Mumber of overtone
E2009-08—24 15:0:59.9,.. 42.. E7 HM31Y_1 Infraction harmonic U31, bus 1 i} Mumber of overtone

g 2009-08-24 13:09:52.9.,, 50... E7 HMLZ Deviation harm, 112 u] RECC

EZDDQ-UB—Z‘I 12:59:59.9,.,, 42... E7 Hr1ZY_1 Infraction harmonic U112, bus 1 i Mumber of overtone
E2009-08—24 12:59:59.9,., 42.. E7 HMz3Y_1 Infraction harmonic U23, bus 1 i} Mumber of overtone
hﬂu2009-08—24 12:59:59.9,,, &0... E7 HMLZ Deviation harm, 12 u] RECC

12009-08—24 12:1:59.9,.. 42... E7 HMizY_1 Infraction harmonic U12, bus 1 i} Mumber of overtane
E2DDQ-UB—24 12:19::59.9,,, 42... E7 HMZ3Y_1 Infraction harmonic U23, bus 1 0 Mumber of overtone
E2DDQ-DS—24 12:19:59.9,,, 4Z... E7 HM31Y_1 Infraction harmonic U31, bus 1 i Mumber of overtone
\ilqz009-08-24 12:19:59.9,,, 50... E7 HMiz Deviation harm, U12 ul RECC

EZDDQ-DB—% 11:43::59.9,., 42... E7 HML1ZY_1 Infraction harmonic U12, bus 1 i} Mumber of overtane 3
L —_ —_ e = - . P - _————

< >

ALL B2 E7IL3

MySOL: PQ_DEMO@LocalHost ENSECA ¥ 0 [50L=143 11:42:14

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 wuser can apply a wfigurable event
that are to be stored.

filter to select the messages

Pagel2 Fault recorder
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Oscilloscope, r.m.s. value recorder

The oscilloscope recorder of the PQA is also referred to as recorder A, and the r.m.s. value
recorder as recorder B.

Trigger conditions

The catral 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.

Other recorders

Trigger

Recorder A/B

v

Other recorders

Voltage trigger signals:

Designation ULen Une U
Lower limit for haHperiod r.m.s. values Vv V
Upper limit for halperiod r.m.s. values Vv V V
Jump inhalf-period r.m.s. values V V V
Jump in haHperiod phases Vv
Envelope curve trigger sampling values V V V
Lower limit of symmetrical components, halériod values Positivesequence system
Upper limit of symmetrical components, hglériod values Positive/negative/zerese-

guence system

Fault recorder Pagel3
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Current trigger signals (4xU, 4xI only):

Designation I len
Lower limit for haHperiod r.m.s. values V
Upper limit for halfperiod r.m.s. values V V
Jump in hakperiod r.m.s. values Vv V

Frequencyrigger signals:

Designation

Lower limit for haHperiod frequency

Upper limit for halfperiod frequency

Jump in hakperiod frequency

Binary trigger signals:

Designation

External trigger

Binary inputs (debounced) rising/falling edge

Softwaretriggers

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 ottedices and, at the same time,
trigger recorders A and B.

Pagel4 Fault recorder



Fault record: pretrigger and retrigger time

Trigger fault record
_ "Pre-event history", .

"Post-event history"

a-eberle

Subsequent  fault

L]

Threshold

Pre-trigger time

Recording length

Re-trigger

<
<

4 e e — -

P
<«

A 4

Pre-trigger time

A A

0 M

N = number of recording points

K

N-1

Recording point n -

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

withM <K< M+ N-1

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

as can the position of the preigger point in relation to the first recording point.

The pretrigger point corresponds to the time of triggng. Correspondingly, the time prior
to this is referred to as the prevent history, the time after it as the peswent history, and
the relevant fault record as the trigger fault record. The cause of the trigger is also rec-

orded.

Using a second trigg point, the retrigger point, repeated triggering can be used to

generate followup fault records of the same length which, together with the trigger fault
record, form a seamless and nonerlapping fault record sequence. The maximum num-
ber of followup fault records is adjustable.

The following rules apply to the #teigger point function:

The retrigger point may lie between the prigigger point and the prérigger time after

the end of a fault record.

Trigger fault records can be-tdggered betwen the retrigger point and the prérigger

time after the end of a fault record.

Followup fault records can be riggered up to the prerigger time after the end of a

fault record.

If the retrigger point is located on the prgigger point,triggering forces the maximum
number of followup fault records to be recorded, independently of thetrigger events.

Fault recorder
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Oscilloscope recorder

> Fvunts (G- WProgsammo\WinPQ\NI_PQVisu, 1)
rie e on o
v | o e | s |

b | S wgrw | 4 s | o | P | Eaasonacr | oo | Moe | B [T B | eFawa 4]

77112008 T
[10:15757 [1000msT i0:15.54°

- o :
e F\ A‘ f\ W II ) '\l \' A f\ \ P\l ,f‘ ,’\ F\ / | A {t \ AR | :.‘ f’\‘ it ﬂ 5’\\ "\ J{l\ AT
PORAtY i F/\’\“/\N\’WU‘ PAAAAAAAAAAAA AR AAAANY I3

;z 0 f‘\ !Pl. ‘ AR AP AACAA A AN A A ;f‘. AALALA A :N
e AYHYRIRY) f{ f‘-J \"‘ "“'Jrlu Jr :“\ \J/ 'H\ wh A, ”l\f" J‘”\, “'jwd'xb‘ KIJ\JF"M‘F”J J!U”\rhiluﬂ““‘”
b YUY Y : : . -
”“":m";fw’”a MR "”\”‘M‘ \/ ’\“”*” \
__;t‘Ut"“"'JU j\\f“ \/\M’ WV : ..\u”“
- - e = e e
R — == = R
SRR cbivier s _oauxrs SmECTB: smect PaTRAL Paes

Recorder A

Recorder A records the sampling values for a selection of measured andtphatsase volt-
ages (b W W Uns Lhz, Wks, Usg) and currents (i i, kg in, version 4xU and 4xl 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
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Recorder B

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

tities:

15:31 59,0000 53159500

15,200,000

‘ Designation

v
532015000 o2 02,000 532 02500 T

Symbol

Uie-12 / Uin-12

R.m.s. value of voltage at outeonductor L1c earth/neutral conductor

Uze-172 | Uan-172

R.m.s. value of voltage at outer conductord €arth/neutral conductor

Uzg-172 / Uan-12

R.m.s. value of voltage at outer conductord &arth/neutral conductor

Ung1/2 R.m.s. value of neutraarth voltage

Ui2-172 R.m.s. value of voltage at outer conductordduter conductor L2
U212 R.m.s. value of voltage at outer conductord @uter conductor L1
Usz-1/2 R.m.s. value of voltage at outer conductord @uter conductor L1
l1-12 R.m.s. value of conductor current L1 (versions 4xu and 4xI only)

Fault recorder
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I2-172 R.m.s. value of conductor current L2 (versions 4xu and 4xI only)

l3-12 R.m.s. value of conductor current L3 (versions 4xu and 4xI only)

lEN-1/2 R.m.s. value of surcurrent/conductor current N (versions 4xu and 4xl on
Pa a2 Active power with sign (versions 4xu and 4xI only)

Qa anp) Reactive power with sign of displacement reactive power

(versions 4xu and 4xl only)

Sa anp) Apparent power (versions 4xu and 4xily)

far 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 PIOA is also referred to as recorder S.
It stores the 10/12period r.m.s. values for a selection of the signal voltages
(Usen Usen, Usen, Usie Usiz, Uss, Usi) 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 ihis ~4 MB.

Pagel8 Fault recorder
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Harmonic recorder

When the harmonic limiter the THD (16nin values) of a voltage are exceeded, the har-
monic recorder stores the corresponding harmonic spectranflif®values) for a selection of

voltages and currents wi an adjustable number of harmonic$4Q), starting with the 2nd
harmonic.

The trigger events can be selected from the corresponding EN50160 events

according to error type (harmonic/THD) and measurement voltagenWken, Wsen Uiz,
Uz, Usy) .

The trigger condition is created by linking selected events together with OR connections.
Alternatively, recording can be set to take place continuously.

P A | B ol | STEtst | (FERSTR ST RSeS| FR |

u,uu%.m._nlll |||h L Bl ] IIIJ‘-.nJJl al .| I|I| |||||| |||| |||.|I||| ||||||| ||I‘ |I|||||‘|| ||||||| ||||||| ||I|||||||II||||I ||||||| 1

HZ Hi H HS HE H HS H3 HI0 HI1 HIZ HI3 Fi4 HIS Hlﬁ HI7 HI8 HI9 HZD H2l HZZ H23 H24 HZS Hek HZ7 Hz8 H29 HiD H3l H3Z H33 H34 H3S H3A H37 H38 H39 He0 H4T HEZ H43 HA4 H45 HdR HE7 HaE HI9 HE

Example: Harmonic recorder

Fault recorder Pagel9
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Technical data

Regulations and standards

IEC 61014
IEC 60258
IEC 61324
IEC 60529
IEC 60068
IEC 60688
IEC 6100®-2
IEC 6100®-4
IEC 6100®-5
IEG6510004-30
IEC 6100@-7
IEC 6100@-15
IEC 61003-3

/ DIN EN 61010

/ DIN EN 60258

/ DIN EN 61324

/ DIN EN 60529

/ DIN EN 60068

/ DIN EN 60688

/ DIN EN 61006-2

/ DIN EN 61006-4

/ DIN EN 61006-5

/ DIN EN 6100@-30

/ DIN EN 61004@-7

/ DIN EN 61004@-15

/ DIN EN 61003-3
DIN EN 50160

Page20
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Voltage inputs

E1l E2
Un 100 V AC 230 VAC
Measurement range, sine 200V AC 460V AC
Inputimpedance ocn 11X ymn 1K
Isolation CAT Il / 300V
Bandwidth 5/ Xo 111

Measurement quantity

Error limits (IEC 61068-30, Class A)

Fundamental oscillation: r.m.s.

+0.1% of Wh
over 10% ~ 150% ofsk)

Fundamental oscillation: Phase

+0.15°
over 50%~ 150% of b

over fhom+15%

2nd ... 50th harmonic 50

* 5% of display overd)= 1% ~ 16% ofdld
+ 0.05% of bh over Un < 1% of b

2nd .... 49th interharmonic

5% of display overd= 1% ~ 16% ofdd
10.05% of b over Un < 1% of n

Frequency

+ 5mHz overmbm £ 15% ({om = 50 Hz / 60 Hz)

Flicker, Pst, PIt

ppr 2F RAALIX I @ 2@SNI nonw:

Dip residual voltage

+0.2% of bhover 10% ~ 100% ofsk)

Dip duration

+20 ms over 10% ~ 100% afnU

Swell residual voltage

+0.2% of Wuin over 100% ~ 150% ofiikJ

Swell duration

+20 ms over 100% ~ 150% af.U

Interruption duration

+20 ms over 1% ~ 100% afilJ

Voltage asymmetry

+0.15% over 1% ~ 5% of display

Ripple control voltage

5% of display overd= 3% ~ 15% ofdld
10.15%0f Udin over Un = 1% ~ 3% ofdd

Technical data
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Current inputs

C20 \ c21

C30 C31
In 1A 5A
Measurementrange,sine |n f L |n f L |(n f L |0 £ L XX mMmn
Input load <0.1VA <0.5VA
Overload capacity, continu
ous 5 5A 10A
Ko mn a 10A 30 A
K omoa 30A 100 A
X p Ya 100A 500 A
Isolation CAT Il / 300V
Measurement quantity Error limits
Fundamental oscillation: | £ 0.1% of end value + 0.2% of end value
r.m.s. over measurement range over measurement
range
Fundamental oscillation: | £ 0.15° over| + 0.15° over| + 0.15° over| + 1.0° over
Phase 10% ~100% | 5% ~ 50% | 10% ~ 1009 5% ~ 10%
Bandwidth Hp T Xo (11
2nd...50th harmonic 5% of display over Im = 1% ~ 16% of I| +10% of

+0.05% of In over Im < 1% of In

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 |
+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 notef 2 RS &

> S®3Pd bHhowm:

9H X |/

HnXYX [/ omXb

Page?22
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Binary inputs (BI)

Hlevel
L level
Input resistance

H level

L level

Input resistance
Signal

Sampling cycle time
Debounce cycles

Electrical isolation

Binary outputs (BO)

Update cycle time
Dwell time
Electrical isolation
Type of relay
Status, R2, R3
R4, R5
Contact load

a-eberle

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

X ny =

<10V

Mny 1 K

in the range 0 V...48 V AC/DC
X Mn o x

<5V

cdy 1K
DC/AC < 100 Hz

4 ms

Adjustable in the range 0... 250
corresponds t0 0...1.0 s
Optocoupler,

El, E2 earthed

E3, E4 earthed

100 ms

l R2dzail ofS AMPsGiKS NIy
isolated from albeviceinternal potentials
Changeover contact

individually galvanically isolated

Earthed

AC: 250 V, 5 A (cos= 1.0)

AC: 250V, 3 A (cos=0.4)
DC: 220 V, 150 W switching capacity

No. ofswitching operations x M electnical

Status LEDs

Status LED
Operation
Error

Limit value monitoring

Limit values
Response times

Technical data

Colour
Green
Red

programmable
programmable
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Overview ofmeasurement quantities

Aggregation intervals: Y% sine wave

10/12 cycles (fom=50/60H2)
150/180 cycles {m=50/60Hz)
5/6/6.67/7.5/10/12/15/20/30 min
2h
Day, week, year

Explanation of symbols:

V = calculated and transferred

V* = calculated but not transferred cyclically

Aggregation interval

4xU 2x
4x1  4xU

150/180 cycles

(%]
Q@
o
>
o
N
—
~
o
|

Measurement quantities

R.m.s. values ofibn, WeN, USEN, UNE U2, Ups, Us, Uref: v*| V|V |V |V |V |2
Uiemn, Wen, Wsen, Whg Uiz, Wes, Uz, Uret

R.m.s. values of,iiz, is, e/ V* |V Vv \Y V Vv

I1, I, I, lEN

Active powers of the phasesi,®, B ViV |V |V |V
Frequency (fundamental oscillation): F V* |V V V V V V
R.m.s. values of DC component and fundamental oscillation \% vV |V
for each of measurement channels 1..8

Deducedmeasurement quantities:

Aggregation interval

(%]
()
o © 4xU  2x
s O 4x1 4xU
> o
N -t =
" =5 =
Measurement quantities SHERES
Harmonic subgoups (n=1..50) V¥V |V |V |V |2
of UiE/N, WpE/N, UBE/N, UNEU12, Up3, Usl:
Uiemnn, Wzemnn, Wsemin, Wnen, Uizn, Uzan, Usin
Harmonic subgroups (n=1..50) ofi, is, ien: V*|V |V |V |V
|1-n, |2-n, |3-n, |En
Interharmonic subgroups (n=0..49) vV*|V |V |V |V | 2x
of U1en, Wee/N, UBE/N, UNE Uiz, Lks, Usi:
Uiemnn+o5 Wemn+05 Wsenn+os WNen+0.5 Uizno5 Wean+0.5 Wsin+os
Interharmonic subgroups (n=0..49) afip, i3, iEn: vV*|V |V |V |V
l1-n+05 lkn+05 Bn+05 lEntos
R.m.s. values of ripple control signalslagn, Uee/n, Use/, UNE U12, Lp3, V | V V | 2x
us1: Usy, Usg Usg Usy Usiz Us2g Usan
Directions of harmonic energy flow (n=1..32) anlt, Ls: ViV |V |V |V
FD.n, FD-n, FDn
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Aggregation interval
4xU  2x
4xl 4xuU

Measurement quantities

Total harmonic distortion (2nd..40th harmonic)
of e, WeE/N, USEN, UNE Uiz, Ups, Usi:

THDReN, THReN, THReN, THRE THD2, THDR3, THDR:

Partial weighted harmonic distortion (14th..40th harmonic) VI V|V |V |V|2
of e, WeE/N, UBEN, UNE Utz k3, Ul
PWHDRenN, PWHReN, PWHEREN, PWHRg PWHR2, PWHDR3, PWHRL

P410/12 cycles
P4150/180 cycles

P4 10min

Total harmonic distortion (2nd..40th harmonic)igfiz, i, ien: V| V|V |V |V
THO, THDR, THD, THRN
Partial weighted harmonic distortion (14th..40th harmonic) V| V|V |V |V

von i, iz, i3, i/

PWHDR, PWHDR, PWHDR, PWHBEN
Total harmonic currents (2nd..40th harmonic) 9fi, is, i V| V|V ]|V |V
THG, THG, THG, THEnN

Partial odd harmonic currents (21st..39th harmoniciypk, iz, ien:
PHG, PHEG, PHG, PHEN

<
<
<
<
<

K factors ofij b, i3, ien: ki, ke, ks, ke V|V |V |V |V
Average value of,l k, kb with sign(P):u VI V|V |V |V
Collective active power:&P V| V|V |V |V
Apparent powers of the phasesi, &%, S V| V|V |V |V
Collective apparent power according to DIN 401%0: S V| V|V |V |V
Reactive powers of the phases (with sign); @, Q& V| V|V |V |V
Collectivereactive power (DIN 40110):&Q V| V|V |V |V
Current distortion reactive power of the phaseg; Dz, Ds V| V|V |V |V
Collective current distortion reactive poweraD V| V|V |V |V
Active power of the fundamental oscillations P V|V |V |V |V |V
Apparent powernf the geometrical fundamental oscillations S V¥V |V |V |V |V
Displacement reactive power of the fundamental oscillation v*|V |V |V |V |V

(with sign): @1
Phase angle of geometric
apparent power of the fundamental oscillatios: $¢

<
<
<
<
<

Totalactive energies of the phases: WiVt, Wts V|V |V |V |V
Collective total active energy: Wt V*|V |V |V |V
Drawn active energies of the phases: \W/o, W V*|V |V |V |V
Collective drawn active energy: Wo V*|V |V |V |V
Supplied active energies of tiphases: Wi Wk, Wi V*|V |V |V |V
Collective supplied active energy: Wi V*|V |V |V |V
Total reactive energies of the phases: Wit/rtz, Wrts V*|V |V |V |V
Collective total reactive energy: Wrt V*|V |V |V |V
Drawn (inductive) reactive energies of thhases: Wrg Wro, Wras V*|V |V |V |V

Technical data Page25
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Aggregation interval

Measurement quantities
Drawn (inductive) collective reactive energy: Wro

ycles

2 910/12 ¢

4xU  2x
4xl  4xU

Supplied (inductive) reactive energies of the phasesi, Wiz, Wris

Supplied (inductive) collective reactive energy: Wri

<| <| < EARoNaYelS

<| <| < [lelly

<| <| <Al

Active powers of phase intervals (events); Rz, Rs

Collective active power of phase intervals (event): P

Active factors with sign: RFPE, Pk, PF

Reactive factors with sign: QRE, QF, QF

CO$ with sign: COS, COB2, COB3, COp

SIN with sign: SIN1, SIN 2, SIN 3, SIN

TAN with sign: TAN1, TAN 2, TAN 3, TAN

Capacitiveinductive representation of CP%-1..0..+1): ¥, V5, Y3, Y

CO$ with sign of displacement angle:
COSPHYCOSPHYCOSPHYCOSPHV

< < <K<K LK<

<I <K< < << LK<

ENEYdEdENEYEdEYdEdREYEYd R

I <K< < << LK<

Voltagecurrent phase difference (fundamental oscillation):
j 1L, 21, 31

<

<

<
<

Currentharmonic phase difference (h=2nd..40th) anlk, Lsin rela-
tion to fundamental oscillation of the corresponding phase voltag
j l—n,j 2—n,j 3-n

Voltage/reference voltage phase difference (fundamental oscillatig
of U1E/N, ee/N, WBEIN, UNE U1z, Up3, UB: | 1E/N, | 2E/N, ] 3E/N | NE | 12, ] 23,
j 3

V*

Direction of rotation (fundamental oscillation) with sign: ROT

<

2X

Flicker magnitudes ofibn, e, Usen, Uiz, Ues, Ust:
PxTen, PXBen, PXBen, PXT2, PXE3, PXBL

Max. flicker detectabilityf uiemn, Weemn, Usen, Uiz, Uzs, Us:
Pinst, Pinst, Pinst, Pinstz, Pinsts, Pinst.

V*

Voltage positivesequence / negativsequence / zergequence Sys-
tem

V*

<

Voltage asymmetry w

2X

Voltage asymmetry

2X

Extremaof Uienvire, Weenaz, Wsenviz, Whewz, Ui2a2, Wa1/2,Ust 12

2X

Extrema of Wenioin2, Ueentonz, Usenioinz, WNeton2, Ut210/12,
Uzz10/12,Us1-10112

< << <

< <K< <

2X

Current positivesequence / negativeequence / zergequence sys-
tem

<

<
<

Current asymmetry u

<

<

<

Current asymmetry 1

Extrema ofi2, ki, ke, N2

Extrema of 1012, k1o, b-1o12, lEn1012

<< <<

< <K< <

Page?26
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Aggregation interval

4xU 2X
4xl | 4xU

£

£
Measurement quantities =
Extrema of Rio12, P-10/12, P-1012, Plori2 \% \%
Extrema of fosand fio/12 V V |V
Maxima of Wzior12, Us21012, Usz1oin2, Usnioriz, Usi210/12, Us2310/12, V V 2X
Ussz10/12
Negative deviation [%] ofdgn, Wen, Wsenn, Uz, Wb, Ust VI V|V |V |V |2
Positive deviation [%] of ddn, Weemn, Usem, Urz, Ues, Us1 VI V|V |V |V|2

Statistical quantities:

Aggregation interval

>
Measurement quantities S
V

Extrema of Wenionz, Wenionz, Usemnvionz, Whetonz, Vv 2X
Uiz10i12, Wz 10/12,Us1-1012

Extrema of Weniomin, Weeniomin, Usemniomin, UNE1Omin, \ Vv 2X
Uz2:10min, Uz3-10min, Us1-10min

Maxima of THEN-10min, THREN10min, THREN-10min, THR2-20min, THR3-10min, \ Voo 2x
THDR1-10min

Maxima for harmonic subgroups n = 2nd..40th \ V| 2x
Uze/nn-10min, W2E/Nn-10min, UBE/Nn-10min, UNEn-10min, Ur2-n-10min, Up3-n-10min, Us1-n-10min

across all phases

Maxima for longterm flicker \% \% 2X
PLTen PLEen PLIenN, PLT2, PLE, PLT

Extrema of fos \Y vV |V
Extrema of fo/12 Y Y, Vv
Extremaof fiomin \4 vV |V
Extrema of o2, k1012, 1012, [Enioi2 \ \
Extrema of 1012, l-10min, ls-10min, [E/N10min \4 \
Extrema of Rion2, P-1012, P02, Ponz \ \
Extrema of Ri012, P>-10min, Ps-10min, Piomin \4 \Y
Number of auxiliary voltage interruptions \% \% \% \% 2X
Number of evaluation intervals \% \% \% \% 2X
Number of frequency deviations, narrow tolerance \% \% \% \% 2X
Number of frequency deviations, wide tolerance \% \% \% \% 2X
Number of intermittent overvoltages at the network frequency \% \% \% \% 2X
Number of fast voltage changes \% \% \% \% 2X
Number of voltage dips \% \% \% \% 2X
Number of short voltage interruptions \% \% \% \% 2X
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Aggregation interval

. > ER:
Measurement quantities a = ¥
Number of long voltage interruptions \Y \% \% \% 2X
Number of 1@minute intervals \Y \% vV Y 2X
Number of slow voltage deviations \Y \% \% \% 2X
Number of times harmonic distortions exceeded \Y \% vV Y 2X
Number of times voltage asymmetry exceeded \% \% \% \% 2X
Number of 2hour intervals \Y \% \Y, \Y 2X
Number oftimes PLT exceeded \Y \% vV Y 2X
Number of times signal voltage exceeded \% \% \% \% 2X
Number of weeks during which the frequency too frequently exceeds the nat \% \% 2X
tolerance range
Number of weeks during which slow voltage changes too frequently exceed \Y, \% 2X
the range
Number of weeks during which harmonic distortions too frequently exceed th \% \% 2X
range
Number of weeks during which voltage asymmetry too frequeetiyeededs the \Y \Y 2X
range
Number of weeks during which flicker PLT too frequently exceeds the range \% Vv 2X
Number of days on which signal voltage is too frequently exceeded \% \% 2X
Time sum for auxiliary voltage interruptions \% \% \% Vv 2X
Time sum for measurement time \% \% Y, \Y 2X
Time sum for frequency deviations, narrow tolerance \% \% \% Vv 2X
Time sum for frequency deviations, wide tolerance \% \% \% \% 2X
Time sum for intermittent overvoltage at the network frequency vV |V |V |V |2x
Time sum for fast voltage changes \% \% \% \% 2X
Time sum for voltage dips vV |V |V |V |2x
Time sum for short voltage interruptions \% \% \% \% 2X
Time sum for long voltage interruptions \% \% \% \% 2X
Time sum for exceeded signal voltages \% \% \% \% 2X
Overview ofevents:

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 Timedifference [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 (narrotelerance), start event | 10-second trigger va-
lue
DFNXx Frequency deviation (narrow tolerance) , stop ever 10-second extreme
value
DFW Frequency deviation (wide tolerance), start event | 10-second trigger va-
lue
DFWx Frequency deviation (wide tolerance) pptevent 10-second extreme
value
TRG_TX Ext. trigger, send Bit ID
TRG_WO0 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 transienevent [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 buffenerflow 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 Al "Absolute index"
RECS_1 New recording in recorder S1 "Absoluteindex"
RECB 1 New recording in recorder B1 "Absolute index"
TRANSNOSTIC | Status message Transhostic Status word
TEDUR Duration of transient event [s] Event duration [s]
RECC_1 New recording in recorder C1 "Absolute index"
OV1E_1 Overvoltage U1E, staevent, 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 U3Estart 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

Technical data Page29
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Symbol Designation Event value
OVNEx_1 Overvoltage UNE, stop event, line 1 10-ms maximum va-
lue
VSI1E 1 Swell UlEstart 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, stopvent, line 1 10-ms minimum value
VD2E_1 Dip UZE, 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 minimunmvalue
vD12_1 Dip U12, start event, line 1 10-ms trigger value
VvD12x_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, starevent, line 1 10-ms trigger value
VD31x_1 Dip U31, stop event, line 1 10-ms minimum value
DD1E 1 Voltage dip ULE, 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, staevent, 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 U12start 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 dipJ31, start event, line 1 10-ms trigger value
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Symbol
DD31x_1

Designation
Voltage dip U31, stop event, line 1

Event value
10-ms minimum value

SI1E_1

Interruption to supply U1E, start event, line 1

10-ms trigger value

SI1Ex_1

Interruption to supply ULE, stop event, line 1

10-ms minimumvalue

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 eventne 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

SVCIE_1

Slow voltage deviation ULE, 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

Longterm flicker U1E exceeded, line 1

2-hour average value

PLT2E_1

Longterm flicker U2E exceeded, line 1

2-hour average value

PLT3E_1

Longterm flicker U3E exceeded, line 1

2-hour average value

PLT12_1

Longterm flicker U12 exceeded, line 1

2-hour average value

PLT23 1

Longterm flicker U23 exceeded, line 1

2-hour average value

PLT31_1

Longterm 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 Shortterm flicker ULE exceeded, line 1 10-minute average
value

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

PST3E 1 Shortterm flicker U3E exceeded, line 1 10-minute average
value

PST12 1 Shortterm flicker U12 exceeded, line 1 10-minute average
value

PST23 1 Shortterm flicker U23 exceeded, line 1 10-minute average
value

PST31 1 Shortterm flicker U31 exceeded, line 1 10-minute average
value

P11 Interval active power L1 Interval average value¢

P12 Interval active power L2 Interval average value

PI3 Interval active power L3 Interval average value

Pl Interval active power of thaetwork 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 imecorder 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-msmaximum 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
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Symbol
VS1Ex_2

Designation
Swell U1E, stop event, line 2

Event value
10-msmaximum 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, std 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-mstrigger 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

DipU12, 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

DD1EXx_2

Voltage dip ULE, 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 everine 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, stopvent, 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 U31stop 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-mstrigger 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

SIBEX_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

SI123_2 Interruption to supply U23, start event, line 2 10-ms trigger value

SI23x_2 Interruption to supply U23stop 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 Longterm flicker ULE exceeded, line 2 2-hour average value

PLT2E_2 Longterm flicker U2E exceeded, line 2 2-hour average value

PLT3E_2 Longterm flicker USE exceeded, line 2 2-hour average value

PLT12_ 2 Longterm flicker U12 exceeded, line 2 2-hour average value

PLT23 2 Longterm flicker U23 exceeded, line 2 2-hour average value

PLT31_2 Longterm 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 U1lE exceeded, line 2 Order of harmonic

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

Designation
Harmonic U3E exceeded, line 2

Event value
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

Shortterm flicker ULE exceeded, line 2

10-minute average
value

PST2E_2

Shortterm flicker U2E exceeded, line 2

10-minute average
value

PST3E_2

Shortterm flicker U3E exceeded, line 2

10-minute average
value

PST12 2

Shortterm flicker U12 exceeded, line 2

10-minute average
value

PST23_2

Shortterm flicker U23 exceeded, line 2

10-minute average
value

PST31 2

Shortterm flicker U31 exceeded, line 2

10-minute average
value

US1 2

US13s exceeded, start event, line 2

Trigger value

US1x_2

US13s exceeded, stop event, line 2

Maximum value

Us2_ 2

US23s exceeded, start event, line 2

Trigger value

US2x_2

US23s exceeded, stop event, line 2

Maximum value

US3 2

US33s exceeded, start event, line 2

Trigger value

US3x_2

US33s exceeded, stop event, line 2

Maximum value

Us12 2

US123s exceeded, start event, line 2

Trigger value

US12x 2

US123s exceeded, stop event, line 2

Maximum value

US23 2

US233s exceeded, start event, line 2

Trigger value

US23x 2

US233s exceededstop event, line 2

Maximum value

US31 2

US313s exceeded, start event, line 2

Trigger value

US31x_2

US313s exceeded, stop event, line 2

Maximum value

US1_1

US13s exceeded, start event, line 1

Trigger value

US1x_1

US13s exceeded, stop event, line 1

Maximum value

Us2_1

US23s exceeded, start event, line 1

Trigger value

uS2x_1

US23s exceeded, stop event, line 1

Maximum value

Us3_1

US33s exceeded, start event, line 1

Trigger value

US3x_1

US33s exceeded, stop event, line 1

Maximum value

Us12 1

US123s exceeded, start event, line 1

Trigger value

Us12x_1

US123s exceeded, stop event, line 1

Maximum value

US23 1

US233s exceeded, start event, line 1

Trigger value

US23x_1

US233s exceeded, stop event, line 1

Maximum value

US31_1

US313sexceeded, start event, line 1

Trigger value

US31x_1

US313s exceeded, stop event, line 1

Maximum value

FVC1_1

Voltage change U1E/U]Mstart event line 1

Trigger value

FVC1x_1

Voltage change U1E/U]lKtop eventline 1

Maximum value

FvC2_1

Voltagechange U2E/U2Nstart event line 1

Trigger value
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Symbol Designation Event value
FvC2x_1 Voltage change U2E/U2IStop eventline 1 Maximum value
FVC3_ 1 Voltage change U3E/U3Mstart event line 1 Trigger value
FVC3x_1 Voltage change U3E/U3Stop eventline 1 Maximum value
FvCi2_ 1 Voltage change U1l3&tart event line 1 Trigger value
FvCl2x 1 Voltage change Ul&top eventline 1 Maximum value
FvC23 1 Voltage change U23tart event line 1 Trigger value
FVC23x_1 Voltage change U23topt event line 1 Maximum value
FVC31l_ 1 Voltage change U3&ktart event line 1 Trigger value
FVC31x_1 Voltage change U3ktop eventline 1 Maximum value
FvVC1l 2 Voltage change U1E/U]Mstart event line 2 Trigger value
FVCix_2 Voltage change U1E/U1Ktop eventline 2 Maximum value
FvC2_2 Voltage change U2E/U2Mstart event line 2 Trigger value
FVC2x_2 Voltage change U2E/U2Ktop eventline 2 Maximum value
FVC3 2 Voltage change U3E/U3Mtart event line 2 Trigger value
FVC3x_2 Voltage change U3E/U3Ktop eventline 2 Maximum value
FvC12_2 Voltage change Ul3tart event line 2 Trigger value
FVC12x_2 Voltage change Ul3top eventline 2 Maximum value
FVC23_2 Voltage change U23tart event line 2 Trigger value
FVC23x_2 Voltage change U23topt event line 2 Maximum value
FVC31_2 Voltage change U3&tart event line 2 Trigger value
FVC31x_2 Voltage change U3ktop eventline 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 Aucxiliary 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 10/12period values

9 MSR3s New 150/1806period values

10 | MSR10min New 1Gmin values

11 | MSR2h New 2hour values

12 | MSRDay New daily values

13 | MSRRecA New fault record in recorder Al

14 | MSRRecB New fault record in recorder B1
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15 | MSRRecC New fault recordn recorder C
16 MSREvnt New event
17 | MEMs2 Maximum level of 0.3econd buffer exceeded
18 | MEM3s Maximum level of econd buffer exceeded
19 | MEM10min Maximum level of 1@ninute buffer exceeded
20 | MEM2h Maximum level of zhour 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 deviatiomarrow 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 exceededbek]
39 | DINNfc_y Narrow frequency range too frequently exceeded [year]
40 | DINTov_y Maximum number of intermittent overvoltages at the network frequenc
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 frequenfiyeek]
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 [yea
53 | Sig Signal voltagexceeded
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ID | Symbol

Description

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 : Phaagh shortcircuit in own network
(behind measurement point)

60 | TN_K2P TRANSNOSTIC : Phphase shorcircuit in own network
(behind measurement point)

61 | TN_K3P TRANSNOSTIGpMase shorgircuit in own network
(behind measuremenpoint)

62 | TN_KIM TRANSNOSTIC : Shortuit 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 Binaryinput 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/tferiod values

83 | EN3s Enable recording of 150/180eriod values

84 | EN10min Enable recording of ttinute values

85 | EN2h Enablerecording of Zhour 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 Enablerecording of fault records in recorder S

91 | ENEvnt Enable event recording

92 | TrgTx External trigger signal sent
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ID Symbol Description

93 | TrgRx External trigger signal received

94 | TrgLTF Trigger signal: Lower limit for hgeriod frequency

95 | TrgUTF Trigger signal: Upper limit fdralf-period frequency

96 | TrgSTF Trigger signal: Hafferiod frequency jump

97 | TrgSW Trigger signal: Software triggers

98 | TrgLT1 Trigger signal: Lower limit for hagderiod voltage U1

99 | TrgLT2 Trigger signal: Lower limit for hgeriod voltage U2

100 | TrgLT3 Trigger signal: Lower limit for hagderiod voltage U3

101 | TrgLT12 Trigger signal: Lower limit for hgieriod voltage U12

102 | TrgLT23 Trigger signal: Lower limit for hgderiod voltage U23

103 | TrgLT31 Trigger signal: Lower limit for hgieriod voltage U31

104 | TrgUT1 Trigger signal: Upper limit for hgieriod voltage Ul

105 | TrguT2 Trigger signal: Upper limit for hgteriod voltage U2

106 | TrguUT3 Trigger signal: Upper limit for hgieriod voltage U3

107 | TrguT12 Trigger signal: Upper limit for hgieriod voltage U12

108 | TrguT23 Trigger signal: Upper limit for hgderiod voltage U23

109 | TrguUT31 Trigger signal: Upper limit for hgieriod voltage U31

110 | TrgUTN Trigger signal: Upper limit for hgderiod voltage UNE

111 | TrgST1 Trigger signal: Haferiod voltage jump Ul

112 | TrgST2 Trigger signal: Hafferiod voltage jump U2

113 | TrgST3 Trigger signal: Haferiod voltage jump U3

114 | TrgST12 Trigger signal: Hafferiod voltage jump U12

115 | TrgST23 Trigger signal: Hafferiod voltage jump U23

116 | TrgST31 Trigger signal: Haferiod voltage jump U31

117 | TrgSTN Trigger signal: Hafferiod voltage jump UNE

118 | TrgSTP1 Trigger signal: Hafferiod voltage phase jump Ul

119 | TrgSTP2 Trigger signal: Hafferiod voltage phase jump U2

120 | TrgSTP3 Trigger signal: Hafferiod voltage phase jump U3

121 | TrgET1 Trigger signal: Envelope curve Ul

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: Envelopairve U31

127 | TrgETN Trigger signal: Envelope curve UNE

128 | TrgLPS Trigger signal: Lower limit for hgderiod voltage in a positiveequence
system

129 | TrgUPS Trigger signal: Upper limit for hgtkriod voltage in a positiveequence
system

130 | TrgUNS Triggersignal: Upper limit for halperiod voltage in a negativeequence
system
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ID | Symbol Description

131 | Trguzs Trigger signal: Upper limit for hgderiod voltage in a zereequence sys-
tem
132 | TrgLT1_I Trigger signal: Lower limit for hgderiod current |11
133 | TrgLT2_|I Trigger signal: veer limit for halfperiod current 12
134 | TrgLT3 | Trigger signal: Lower limit for haderiod current 13
135 | TrguUT1_| Trigger signal: Upper limit for hgderiod current |11
136 | TrguT2_| Trigger signal: Upper limit for hgderiod current 12
137 | TrguUT3_I Triggersignal: Upper limit for halperiod current 13
138 | TrgUTN_I Trigger signal: Upper limit for hgderiod current IN
139 | TrgST1_| Trigger signal: Hafferiod current jump I1
140 | TrgST2_| Trigger signal: Hafferiod current jump 12
141 | TrgST3_| Trigger signaHalfperiod current jump I3
142 | TrgSTN_I Trigger signal: Haferiod current jump IN
Device 8 x U

0 | NoSignal No signal

1 Rst Auxiliary voltage interruption

2 IntErr Internal error

3 ComeErr 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 10/12period values, line 1

9 |MSR3s_1 New 150/180@period values, line 1

10 | MSR10min_1 | New 10min values, line 1

11 | MSR2h_1 New 2hour 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.&econd buffer exceeded, line 1

18 | MEM3s_1 Maximum level of Second buffer exceeded, line 1

19 | MEM10min_1 | Maximum level of 18ninute buffer exceeded, line 1

20 | MEM2h_1 Maximum level of zhour 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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ID Symbol Description

25 | MEMEvnt_1 | Maximum level of evenbuffer 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 (L1 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 ofntermittent 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 numbelof 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 rangeceeded 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 [wedkje 1

50 | ClipErr_2 Measurement range exceeded, line 2

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

52 | MSR3s_2 New 150/180@period values, line 2

53 | MSR10min_2 | New 1Gmin values, line 2

54 | MSR2h_2 New 2hour 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.&econd buffer exceeded, line 2

61 | MEM3s_2 Maximum level of Second buffer exceeded, line 2

62 | MEM10min_2 | Maximum level of 1@ninute buffer exceeded, line 2

63 | MEM2h_2 Maximum level of zhour buffer exceeded, line 2
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ID | Symbol Description

64 | MEMDay 2 Maximum level of day buffer exceeded, line 2

65 | MEMRecA_ 2 | Maximum levebf 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 frequenc
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 shoihterruptions to the supply exceeded [year], line 2

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

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

90 | DINHD_w_2 | Harmonic distortion rangexceeded 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 irrecorder 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 ahich the signal voltage is ex-
ceeded too frequently [year], line 1

102| Sig_1 Signal voltage exceeded, line 1
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ID Symbol Description

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 evaluatiotipe 1

106| ENs2_1 Status of recording for 10/2period values, line 1
107| EN3s_1 Status of recording for 150/18@eriod values, line 1
108| EN10Omin_1 Status of recording for Xfin values, line 1

109| EN2h_1 Status of recording for-Bour 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/Xperiod values, line 2
118| EN3s_2 Status of recording fot50/180-period values, line 2
119 EN10min_2 Status of recording for rfhin values, line 2

120| EN2h_2 Status of recording for-Bour values, line 2

121| ENDay_2 Status of recording for daily values, line 2

122| ENRecA_2 Status of recording for fault record iecorder 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 ofrecording 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 inputs

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 hagderiod frequency

149| TrgUTF Trigger signal: Upper limit for hgdkriod frequency

150| TrgSTF Trigger signal: Hafferiod frequency jump

151| TrgSW_1 Trigger signal: Software trigger, line 1

152| TrgLT1_1 Trigger signal: Lower limit for hgieriod voltage U1, line 1

153| TrgLT2_1 Trigger signal: Lower limit for haderiod voltage U2ljne 1

154| TrgLT3_1 Trigger signal: Lower limit for hgieriod voltage U3, line 1

155| TrgLT12_ 1 Trigger signal: Lower limit for hgderiod voltage U12, line 1

156| TrgLT23_1 Trigger signal: Lower limit for hgderiod voltage U23, line 1

157| TrgLT31_1 Triggersignal: Lower limit for haiberiod voltage U3, line 1

158| TrguT1_1 Trigger signal: Upper limit for hgderiod voltage U1, line 1

159| TrguT2_1 Trigger signal: Upper limit for hgderiod voltage U2, line 1

160| TrguT3_1 Trigger signal: Upper limit fdralf-period voltage U3, line 1

161| TrguT12_1 Trigger signal: Upper limit for hgderiod voltage U12, line 1

162| TrguT23 1 Trigger signal: Upper limit for hgderiod voltage U23, line 1

163| TrguT31_1 Trigger signal: Upper limit for hgderiod voltage U3, lingé

164| TrgUTN_1 Trigger signal: Upper limit for hgderiod voltage UNE, line 1

165| TrgST1_1 Trigger signal: Hafferiod voltage jump U1, line 1

166| TrgST2_1 Trigger signal: Hafferiod voltage jump U2, line 1

167| TrgST3_1 Trigger signal: Haferiod voltage jumJ3, line 1

168| TrgST12_1 Trigger signal: Hafferiod voltage jump U12, line 1

169| TrgST23_1 Trigger signal: Hafferiod voltage jump U23, line 1

170| TrgST31_1 Trigger signal: Hafferiod voltage jump U31, line 1

171 TrgSTN_1 Trigger signal: Hafferiod voltaggump UNE, line 1

172| TrgSTP1_1 Trigger signal: Hafferiod voltage phase jump U1, line 1

173| TrgSTP2_1 Trigger signal: Hafferiod voltage phase jump U2, line 1

174| TrgSTP3_1 Trigger signal: Haferiod voltage phase jump U3, line 1

175| TrgeT1 1 Trigger signaEnvelope 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 hgleriod voltage in a positiveequence
system, line 1

183| TrguUPS_1 Trigger signal: Upper limit for hgteriod voltage in a positivsequence

system, line 1
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184| TrgUNS 1 Trigger signal: Upper limit for hgieriod voltage in a negativeequence
system, line 1

185| Trguzs_1 Trigger signal: Upper limit for hgtieriod voltage in a zereequence sys-
tem, line 1

186| TrgSW_2 Trigger signal: Software trigger, line 2

187| TrgLT1_2 Trigger signal: Lower limit for hagderiod voltage U1, line 2

188| TrgLT2_2 Trigger signal: Lower limit for hgieriod voltage U2, line 2

189| TrgLT3 2 Trigger signal: Lower limit for haderiod voltage U3ljne 2

190| TrgLT12_2 Trigger signal: Lower limit for hgeriod voltage U12, line 2

191| TrgLT23 2 Trigger signal: Lower limit for haderiod voltage U23, line 2

192| TrgLT31_2 Trigger signal: Lower limit for hgieriod voltage U3, line 2

193| TrguT1_2 Triggersignal: Upper limit for halperiod voltage U1, line 2

194| TrguT2_2 Trigger signal: Upper limit for hgderiod voltage U2, line 2

195| TrguT3_2 Trigger signal: Upper limit for hgderiod voltage U3, line 2

196| TrguT12_2 Trigger signal: Upper limit for hgderiod voltage U12, line 2

197| TrguT23_2 Trigger signal: Upper limit for hgderiod voltage U23, line 2

198| TrguT31_2 Trigger signal: Upper limit for hgderiod voltage U3, line 2

199| TrgUTN_2 Trigger signal: Upper limit for hgteriod voltage UNE, line 2

200| TrgST1 2 Trigger signal: Hafferiod voltage jump U1, line 2

201| TrgST2_2 Trigger signal: Hafferiod voltage jump U2, line 2

202| TrgST3_2 Trigger signal: Hafferiod voltage jump U3, line 2

203| TrgST12_2 Trigger signal: Hafferiod voltage jump U12, line 2

204| TrgST23_2 Trigger signal: Hafferiod voltage jump U23, line 2

205| TrgST31_2 Trigger signal: Hafferiod voltage jump U31, line 2

206| TrgSTN_2 Trigger signal: Hafferiod voltage jump UNE, line 2

207| TrgSTP1 2 Trigger signal: Haferiod voltage phase jump Ullne 2

208| TrgSTP2_2 Trigger signal: Hafferiod voltage phase jump U2, line 2

209| TrgSTP3_2 Trigger signal: Hafferiod 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: Envelomairve UNE, line 2

217| TrgLPS_2 Trigger signal: Lower limit for hgderiod voltage in a positiveequence
system, line 2

218| TrgUPS_2 Trigger signal: Upper limit for hgdieriod voltage in a positiveequence
system, line 2

219| TrgUNS_2 Trigger signal: Uppdimit for halfperiod voltage in a hegativeequence
system, line 2

220| TrguzZs_2 Trigger signal: Upper limit for hgteriod voltage in a zereequence sys-

tem, line 2
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Reference conditions

Reference temperature 23°C+1K

Input parameters U=U=10%
I=In £ 10%

Auxiliary voltage H=H+x1%

Frequency = foom £ 1%

Other IEC 60688Part 1

Measurement data acquisition

Sampling rate 10,240 Hz
ADC resolution 24-bit
Anti-aliasing filter Analogue filter: 3rd order Bu

terworth filter
Digital filter :sinc5 decimatiol
filter (ADC)

Nominal frequency from= 50 Hz, 60 Hz

Frequency measurement range fnom £15%

Data memory

Calibration parameter, Serial EEPROM, 256x16 bit
hardware identification

Firmware FLASH (CPU), 4 MB
Nonvolatile measurement data NV RAM (CPU), 4 MB,

(4 MB), settings battery backup (Li battery)

Volatile measurement data SDRAM (DSP), 64 MB
(64 MB, background memory)
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CE conformity

Interference immunity EN61326

Emitted interference

ESD
IEC 61004-2
IEC 60 2522-2
Electromagnetic fields
IEC 61004-3
IEC 60 2522-3
Burst
IEC 6100@-4
IEC 60 2522-4
Surge 1 MHz burst

IEC 61004-5
IEC 61004-12
IEC 60 2522-1

EN 610066-2

EN 61326

EN 610066-4

8 kV /16 kV

10 V/Im

4 kV/2kV

4 kV/2kV
2.5kV, Class Il

Conducted high frequency magnetic fields

IEC 61004@-6
IEC 61004-8
All layers

Voltage dips
IEC 6100@-11
Emitted interference

EN 61326
EN 610065-4

Housing

10V, 150 kHz ... 80 MHz
100 A/m continuous
1000 A/m1s

30%0.02s, 60% 1 s

30...230 MHz, 40 dB

at a distance of 10 m 230...1000 MHz, 47 dB
AC power supply con- 0.15...0.5 MHz, 79 dB

nection

0.5...5MHz, 73d

at a distance of 10 m 5...30 MHz, 73 dB
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Electricalsafety

Degree of protection 1
Degree of pollution 2
Measurement category CAT Il / 300V
optional CAT Il /500 V

Operating voltages

ELAN, Auxiliary voltage
COM server Binary inputs
COM1 ..COM2 Relay outputs
time/trigger

Power supply

Feature HO H1

ACnominal range 100V ... 240V -

ACoperating range 90... 264 V

DCnominal range 100...30 V 20 ... 70v
DCoperating range 100...30 V 18 ... 7/

Power consumption X mp ! X mp 2l Gda
Frequency 45 ... 400Hz -

Microfuse T2 250 V T2 250V

The following applies for all features:
+2f 0138 AYOGSNNHzZIiA2ya 2F X yn Ya R2 y2i OF dz
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Environmentalconditions

Temperature range

Function -15 ... +55°C

Transport and storage -25 ... +65C
Humidity

No condensation on

30 daysl/year 95 % rel.
Dry, cold

IEC 6006&2-1 -15°C/16h
Dry, hot

IEC 6006&-2 +55°C/ 16 h

Constant humid heat
IEC 60062-3 +40°C /93 %/ 2 days

Cyclical humid heat

IEC 6006&-30 12+12h, 6 cycles;55 °C/93%
Toppling

IEC 6006@-31 100 mm drop, unwrapped
Vibration

IEC 602521-1 Class 1
Impact

IEC 602521-2 Class 1
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Mechanicaldesign

Design

Measurement inputs

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

C20X

/ o M 4 voltage inputs (100 V /230 V), 4 current inputs (L A/ 5 A)

The PQDA Power Quality Interface has a robust stainless steel housing.
All connections are accessible via Phoenix terminals. All connections apart from the current

and voltagenputs 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
Degree of protection

Housing
Terminals

Weight
Dimensions

Connection elements

Stainless steel

IP 40
IP 20

X H 13
See figure below

Screw terminals

132,05

204
®
@ E
© of ¢
®
®©
216
Dimensions
PQIDA 4U / 41
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