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Due to continuous product development, the manufacturer reserves the right to make
changes to functionality, features and technical parameters of the analyzers. The man-
ufacturer provides long-term support for the product, adding new functionalities and fix-
ing noticed errors.

This manual describes the firmware version 1.03.
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1 General characteristics

The analyzer's network interface (webserver) allows for:

e meter configuration,

e real-time monitoring of the meter status and measured parameters,

e browsing the list of recorded events along with waveforms and RMS, graphs,

e managing users.

The webserver uses the encrypted HTTPS protocol. Unencrypted connections are not supported.

The webserver is compatible with the following web browsers:
e Google Chrome: version 80 or newer,

e Mozilla Firefox: version 78 or newer,

e Microsoft Edge: version 80 or newer,

e Opera: version 80 or newer.

2 Quick start

]_ X Install the meter in the permanent location for the system.

N

Connect the cables to the meter inputs.

Turn on the meter and check its IP address.

Configure the meter and recording settings.

After entering the settings, the recorded data is deleted and recording
starts automatically.

a Invoke the meter’s network interface in your web browser.

(@) BN & B~ N OV

Recording will end:
7 o e when the device memory is full (if linear memory model is used),
¢ when you enter a new measurement configuration into the device (then
the previous memory content will be deleted).
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3 Calling the webserver

I

Turn on the meter.

MAIN
2 SCREEN .
v In the meter, check the IP address. Default IP address: 192.168.75.2.
NETWORK
Enter the meter's IP address into your web browser. If you see a warning mes-
3 sage "Connection is not private" related to the certificate, select "Connect any-

way".

4 2

Enter login and password. Default login: admin. Default password: pgm.

It is recommended to change this password to a stronger one after the first login, in ac-
cordance with the cybersecurity recommendations found in the main analyzer user manual.

The meter generates a self-
signed TLS certificate and there-
fore it is not signed or confirmed
by an independent certification
authority. When using a web-
server, all browsers will display a
message regarding an unknown
certificate warning about an un-
trusted connection (Fig. 1).

Due to the authentication scheme
used by browsers, the manufac-
turer cannot provide certificates
(for example during compilation)
for use in the HTTPS protocol
with browsers. This is because
either the DNS name or the IP
address of the device must be
part of the signed certificate, both
of which are ultimately deter-
mined after installation at the cus-
tomer's site. Therefore, the prod-
uct generate a self-signed certifi-
cate after the IP address is set.
This self-signed certificate must
be added to the trusted by all cli-
ents used to access the analyzer.
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Your connection is not private

Attackers might be trying to steal your information from 192.168.75.2 (for example,
passwords, messages, or credit cards). Learn more about this warning,

NET:ERR_CERT_AUTHORITY_INVALID

Q  Tum on enhanced protection to get Chrome’s highest level of security

This server could not prove that it is 192.168.75.2; its security certificate is not trusted by
your computer's operating system. This may be caused by a misconfiguration or an

Hide advanced

attacker intercepting your connection.

Proceed to 192.168.75.2 (unsafe)

Fig. 1. Browser message about certificate error



41 Language selection

In the upper right corner of the window, you will see an icon with the currently set interface language.

4 Webserver

Tap it to bring up the language change menu.

4.2 Menuicons

= @Qm'l
(<]

Unfold menu
Refresh
Active option

Reset password

Show / hide columns
Parameter is displayed
Next screen

Export data to file

General
admin v

“

/

0]

Measurements

i
v O
<

= Network interface version
= User logout

Edit
Nonactive option

Delete

Show hint
Parameter is not displayed

Previous screen
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43 Summary

Here you will find a brief status of the device and the basic measured parameters.

RECENT ACTIONS — the last few places you visited in the interface.
RECENT EVENTS — list of the last few recorded events.

REAL TIME — preview of the few mains parameters currently measured by the analyzer.
DEVICE INFO — information identifying the meter. Some can be edited.
RECORDING INFO — recording status.

% Summary

# Realtime
Measurements
Waveforms
Timeplots
Phasors
Harmonics

Interharmonics
Events
Standard
User

L3 settings

Analyzer

Recordings

Summary
Device info c g Recent actions
Meter model LM Harmonic # Weasurements  (®) Standard  (®) User
PQM-750
Serial number
CE0026
Firmiware version
047
L . Recent events
ardware version
a
Meter features 51 37 13 1
AC ALL oir SWELL INTERRU
1P Address
192.168.100.134 DIp
WA 024.09.27 066 (5
BC:1F164:58:09:07 bip
Intemal : 2024-09-27 1313
5575 °C
=113
° 2024-09-27 13:13:06.611 (9.075]
ation oIP
024-09-27 13:13:00.678 (3.61s)
DIP
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24195V
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4.4 Real time

This section displays the current parameters of the measured network. Depending on the tab, they are
displayed graphically on a chart and/or in tabular form (tabs ALL / CHART / TABLE).

4.41

Measurements

Here you will find the table with measured values.

= @.nel

I8 Summary
# Real time

Measurements

Real time - Measurements
Vatages

Currents

Actual values

Waveforms
u
Timeplots
=D u 24269V
Harmonics Unc o.oov
Inte I 7.3066 A
Ioc
Events
P 1487 kw
Standlard
et 0.074 kvar
User
s 1773 kva
Settings
o o 0.964 KVA
Analy:
et EiL+ 0,619 kvarh
il
RS EqC- 0.000 kvarh

© Acthve power

12

24334V

0.00V

31287 A

0679 kW

0.077 kvar

0.761 kvA

0.329 kWA

0.679 kvarh

0.000 kvarh

© Reactive power

13

24160V

Q.00v

137089 A

3.130 kW

0.044 kvar

3312 kva

1.046 kVA

0.002 kvarh

0.000 kvarh

© apparent power

041V

11.8819 A

Here you'll find voltage and current waveforms (oscillograms).

= Cner

%5 summary

# Realtime
Measurements
Waveforms
Timeplots
Fhasors
Harmanics

Interharmonics

L Events
Standard

User

Q settings
Analyzer

Recordings

Preview of values on the waveform graph:

Real time -+ Waveforms

All (chart + table) JEEINER ¥

Waveforms

veages: [0 1

O Frequeney | @ Energy
LE 2
42034V
0.0009 A
& Export

30
sl

© Factors @ Unbalance
123 [E]
42040V 41971V
Actual values
PARAMETER VALUE
Frequency 49987
UIN 4170
uzN 24156
N 24150
uz 41835
U3 4149
u3 41859
n 75015
2 04250
20112
] 00542
00010
BL1 1511

admin

Bf English

TOTAL

5.289 kW

0.107 kvar
8320 kva
4.048 kVA
1.222 kvarh

0.000 kvarh

English  admin

unIT

e A frame with a preview of the instantaneous value of voltages and currents is displayed next to the
cursor at the location indicated by a thin vertical line with dots.
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443  Timeplots

Here you will find time charts of voltage and current RMS values, powers and frequency.

= 650‘ nel Real time = Timeplots BEE English  admin
- —— #requency 49989 He
55 summary
UIN 24039 v
4 Realtime ~ .
Voltages: | © UIN v | [ su uN 24322 v
Measurements i ST (5 e uN 2209 v
Waveforms = VE 04 v
Waveforms oL or2 |
—— ui2 41820 v
e Apparent power: | SL1 y: | © Frequency
e uz3 4199 v
Phasors 9 Default view AR ) v
Harmonics fHal 1AL UIV] PIkWI Qlkvar] i 17.1440 A
Interharmonics 2 “eors A
| G5
i i
U2N: 24295V B g0 ¢
Events ~ U3N: 2419V ]
1:9.1098 A | PL 3.9 KN
5066 1545 400 12: 23864 A 34623 14168
i 13:9.0864 A
standard B n 12 0757 W
ety
ey ois 195
s QLT 0168 kver A3 1951 o
QL 0063 kvar
B QL3 001 kvar R ) Qs 0127 wva
Q settings " 5022 1245 30 - | Frequency: 50018 Hz 151 856
ae 0064 kva
Analyzer a 0012 ot
Recordings L 1121 WA
w8 "
View types:

o COMBINED — all parameters are presented on one chart.
e  SEPARATED — each parameter is presented on a separate chart.

Chart navigation:
e Zoom in/zoom out — hover over the graph and roll the mouse wheel up/down.
e Move — grab the graph with the cursor and move it left/right.

Preview of values on the waveform graph:

o A frame with a preview of the parameter’s values is displayed next to the cursor at the location in-
dicated by a thin vertical line with dots.
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444 Phasors

This screen displays a phasor diagram, which shows the vectors of the voltage and current fundamental
components. It can be used to quickly verify the correctness of the analyzer connection to the measured
network. The table on the right contains the numerical values of the vectors and the unbal-
ance coefficients.

= @:ﬂnel Real time - Phasors B English  admin
% Summary
All chart + table) [RSURNER T
4 Realtime ~
Actual values m
& Expor
Measuremants & show defta & Export
Wavelorms o PARAMETER VALUE UNIT
Timeplots uin \ uin 24010 v
Phasors UIN angle o ’
uzn v
Harmonics
UZN angle 19,6486
ntetharmonics v31
Ui 24061 v
' Events ~ U3N angle 1202952
n 147121 A
Standard
1 angle 1522893
user uzn
uan Ups 2 26003 A
R settings ~ 2 anole: -125.7357
113376 A
Analyzer
3 angle 1208949
Recordings
Symmetrical companent UD 1.02 v
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445 Harmonics

Here you can see the harmonic values of voltages and currents. You can view the bars up to the 249"
order (50 Hz and 60 Hz mode) or up to 49" order (400 Hz mode). The table on the right displays the
values of the total harmonic distortion factors THD-F.

= (eg'nel Real time - Harmonics EE English  admin v
=
L) ST Al (chart + table) [RENCRRRNAN
4 Real time ~
. N Actual values m
Measurements Harmonics L Bxport
waveforms PARAMETER VALUE UNIT
VA F ntal RW
Timeplots — | UINTHD: 285 %
BN THD, 23 %
Phasors U = b
H Configuration: Show fundamental 0Odd anly U3N THDe 271 %
armonics | showfundamental ] |_% Odd enly |
1 1 THD: b4.78 %
s | 12 THD: 5032 %
"~ Events ~ 28 - | 3 THD: 8.8’ %
| in THD 1220 %
Standard
user
£ settings ~
Analyzer - i
2 ARNN bag, .. - 5
Fecoings 003 5 T 9 1193 15 97 19 2 21 25 27 29 M 3 35 7 W 4 4 45 4 49 v
- ™ ~
View types:

e V, A-harmonic values of voltages and currents given in absolute units (volts, amps).

e % FUNDAMENTAL — harmonic values of voltages and currents given in percentages of the fundamen-
tal component.

e % RMS — harmonic values of voltages and currents given in percentage of the RMS value.

o W, VAR — harmonic power values given in absolute units (watts, vars).

When you move the cursor over a harmonic bar, a frame is displayed with the numerical values of the
harmonic magnitudes of the indicated order.
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44.6 Interharmonics

Here you will find the values of interharmonics in voltage and current and the total interharmonic dis-
tortion factors TID-F.

= C,S()nel Real time = Interharmonics English  admin ~
-
& Summary Al (chart + table) TR IR
# Realtime A
. Actual values m
Measurements Interharmonics & Export
Waveforms PARAMETER VALUE uNIm

Timeplots Configuration: | 0dd anly |\J|NHIH— aos %
Prasrs vtape: (S0 (8] s (o8 | coumor wo %

uvi | USNTIDF 008 %
Harmanics ¢
o0 - MTIDF 114 %
Interharmonics 08 -
index: 14 27D F 375 %
o7 T
I Events S 37D F 4 3
n TID P 789 %
standard
e TIDF »>999.9 ®
User .
0 settings S 0 N
01 3 5 7 9 M 1315 719 M 23 5 2 29 3 B 5 VWA A4

I[a]
Analyzer O
05 - <

Recordings e

When you move the cursor over a interharmonic bar, a frame is displayed with the numerical values of
the interharmonic magnitudes of the indicated order.
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447 Emissions 2...150 kHz
Here you can see a preview of the emissions in the 2...9 kHz and 8...150 kHz frequency bands. Fol-

lowing views are available:
e 2...9 kHz — emission levels in the 2...9 kHz frequency band are displayed in the form of a bar

graph and as a heat map.
e 8...150 kHz — emission levels in the 8...150 kHz frequency band are displayed in the form of a bar

graph and as a heat map.

On the right side, the maximum values for each phase are displayed, along with the frequencies at
which the maximums occurred.

A heat map is a type of graph that presents emission levels across the entire band over a specified pe-
riod of time (in the case of the screens discussed, this is slightly more than one minute), using a color
palette to determine the emissivity level. Warm and darker colors represent higher levels, while cool
and lighter colors represent lower signal levels.

= Cs"onel al time -+ Emisslons 2..150 kb BBl English  admin

# Real time
Emissions 2...150 kHz 1 Eaport Maximum voltage values m

PHASE VALUE FREGUENCY

2w

un uzE 4977 v E

_—— 6 40 4% 4B 52 % 60 64 % 72 Th G0 44 83 52 96 190104 106112 118 120 126 128 132 136 140 144 148 f[kK2)

User events

£ settings

Analyzer

Recardings
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4.5 Events

This section displays events recorded by the analyzer in tabular form. This screen is divided into tabs:
STANDARD EVENTS and USER EVENTS. The latest events are displayed at the top of the table. It is possible
to filter the view by event type and channel/phase.

The following columns are displayed in the table:

ID — the event number. The counters are independent for standard and user events.

TYPE — specifies the type of event, e.g. dip, swell, exceeding the maximum current value etc.
SOURCE - this column specifies the channel/phase in which the event occurred.

FLAGS — indicate which flags occurred during the event, e.g. lack of time synchronization, event
designation flag according to the IEC 61000-4-30 standard, etc.

START — indicates the date and time of the beginning of the event.

END — indicates the date and time of the end of the event.

DURATION OF THE EVENT — the difference between the end and the beginning of the event.

EXTREME — the extreme value of the parameter that occurred during the event, e.g. residual voltage
for a dip.

AVERAGE — the average value of the parameter during the event.

THRESHOLD — the threshold for triggering the event that was set in the configuration.

RVC AUumax, RVC AUss — parameters displayed for rapid voltage change events (RVC).

AcTIONS: depending on the event and the graph recording settings, one of the following actions is
available for it:

II|I| — event preview on oscillogram

|1/ — event preview on RMS;,, chart

|/,/\v\ — transient event plot preview

papiF — export event to .PQDIF file

Graphs are available only for selected types of events for which graphs were enabled. Waveform and
RMS;; graph preview is limited in the interface in terms of time window length to 500 ms for wave-
forms and 3 seconds for RMS,. The file exported to PQDIF format does not have this limitation.

14

Events are added to the table immediately after the event ends. However, the availability of
graphs may be delayed to a maximum of several minutes after the event ends.
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451 Standard events
Here you will find a list of all events recorded for the currently set norm (sec. 4.6.3) that were detected
during the recording.

= OSnol Settings - Standard B English  admin v
5 Summary
Type Standard events @ m
Real time ~
4 8 P a7
—— e B TR SouKE  AGs SR D DUMTON  ORGMIN  AVRAGE  THAESHOLD acrians
Waeforms
Source 51 op e 1y 4803V noev i PaDIF
s aun
M52 8 uLwo
@ uoue so o 2 sty Tagma v o100y i e paor
Prasars 12 e
2m
— QLo op L aiov 596 700y " padiF
131140}
Interharmanics @ or w12y 01w ononv e poor
Bvents ~ oo 1585V 7004 W eaor
Standard
or L m PadiF
User
sweL L 25658 8650V 25200V e paoi
B settings ~
oP ¥ 12886V 15389V 207.00V LTI PQDIF
Ansiyrer
Recordings op L any 6si v o0y e voor
Communications fowsperzage 9w 190f5 >

Input / Output

Fig. 2. “Standard events” screen
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452 User events

Here you will find a list of all events enabled by the user (sec. 4.6.3) that were detected during record-
ing.

<,So‘ nel’ Settings - Standard = 4 = Waveform EE English  admin v
Event waveform
ent ID vent type Event start Event duration & B
4 oIP 2024-09-27 13:11:28.447 3545
- () (EE]) (5] wween (0] com [an ] (58] (o2 ] (2n]

12537

ﬁ

i M

Fig. 3. Sample event — waveform plot

m I

WAL
I

@nel‘ Settings = Standard =» 4 = Rms EE English  admin ~

e

Event RMS
Event ID

Fig. 4. Sample event - RMS12 plot
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4.6 Settings

After making changes to the settings, click SAVE. The changes made will be marked in a different
color. The top bar will display additional buttons SAVE CHANGES and DISCARD with the caption
PENDING CONFIGURATION (Fig. 5).

After making all the changes on one or more tabs, click SAVE CHANGES. To discard the changes
made, click DISCARD.

After clicking SAVE CHANGES a window will be displayed with a list of all changes made (the current
setting and the new setting). The user is informed whether saving the new configuration will result
in restarting the recording or whether there will be no need to do so. Pressing SAVE AND RESTART
saves the new settings in the analyzer, deletes all data from the memory card, and starts a new
recording (Fig. 6). On the other hand, if the button is labeled only as SAVE, the data from the card
will not be deleted, and recording will continue without interruption. The user has a time period to
confirm the changes, indicated by a progress bar.

Some options will become editable in future versions of the analyzer firmware.

Phasors
Hamanics Events

Interharmanics. Hysteresis [%5]

L7 Events ~
Standard 3kits /10 kHe -

User ‘Waveform recording time [ms]

[0 |

2 settings -
Waveform pretrigger time ms]

Analyzer [0 ‘

Recordings. RMS 172 recording time [ms]

(@ |

Input/ Output RMS 112 pretrigger time [ms|

200
Memary

FIP Client E

Time

Fig. 5. Entering changes in settings

Save configuration

A Ater saving this configuration, the recording wil b2 restarted. AllS10red MeasuFEMENt 6ata will b Srased.

@ Vou rave 82 secands 10 confirm the changes. Afes this e exgives cpertion wil be cancele,

Recordings — Hystarssis [%

20015

Recordings — Recording duration [ms]
2000 3000

Recordings = Pretsi

180 200

Recordings = RMS 1/2 rec

3680 2000

Fig. 6. List of changes made to settings and confirmation of changes
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4.6.1 Analyzer

Available settings:

MAINS SYSTEM.

CURRENT 14 — enable current measurement in channel four / neutral (Iy — N wire).

CURRENT I5 — enable current measurement in channel five / grounding (leakage current Ig).
NOMINAL FREQUENCY — nominal frequency of the mains.

NOMINAL VOLTAGE — nominal voltage of the mains. In the case of working with voltage transducers,
this is the voltage of the primary side of the transducer.

Une VOLTAGE — enable voltage measurement between the N wire of the mains and the ground poten-
tial.

VOLTAGE TRANSDUCER RATIO — input voltage multiplier: ratio of the voltages of the primary and sec-
ondary sides of the transducer.

CURRENT 11/12/13 TRANSDUCER RATIO — input current multiplier of channels 11, 12, I3: ratio of the cur-
rents of the primary and secondary sides of the transducer.

CURRENT |4 TRANSDUCER RATIO — input current multiplier of channel 14 (Iy).

CURRENT I5 TRANSDUCER RATIO — input current multiplier of channel 15 (Ig).

PHASE ROTATION — selection of phase rotation direction in the tested network.

46.2  Recordings

Available settings:

18

HYSTERESIS [7%] — percentage value used for event detection. Higher values allow you to limit the
number of detected events if the parameter value oscillates around the threshold.

WAVEFORMS FORMAT — specifies the format of waveforms saved on the memory card.

WAVEFORM RECORDING TIME [Ms] — recording time of instantaneous voltage and current waveforms
accompanying the detection of events that have the option of enabling waveform recording.
WAVEFORM PRETRIGGER TIME [MS] — specifies what part of the entire recorded waveform will be the
fragment preceding the trigger moment (the beginning or end of the event). This time cannot be
longer than the waveform recording time.

RMS1/2 RECORDING TIME [Ms] — recording time of RMS;, voltage and current effective values, ac-
companying the detection of events that have the ability to enable recording of this type of wave-
form.

RMS1/2 PRETRIGGER TIME [MS] — determines what part of the entire recorded waveform will be the
fragment preceding the moment of triggering (the beginning or end of the event). This time cannot
be longer than the RMS,,, recording time.

TRANSIENTS RECORDING DURATION [Ms] — only in analyzers with a transient module; transient charts re-
cording time in milliseconds. Settings range is dependent on the transients sampling rate selected.
TRANSIENTS PRETRIGGER DURATION [Ms] — only in analyzers with a transient module; determines what
portion of the entire recorded waveform will be the fragment preceding the trigger moment. Setting
range: 10 to 90% of the chart recording time.
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4.6.3 Measurements
Available settings for:

standard,
user.

STANDARD — available settings:

ENABLE — enabling recording for compliance with the EN 50160 standard (always active).

LOGGING ACCORDING TO — selection of the standard variant according to which compliance reports
will be generated.

LOG WAVEFORMS AND RMS:/2 — enabling/disabling the recording of waveform graphs and RMS;,,
plots for normative events.

ENABLE RAPID VOLTAGE CHANGE LOGGING (RVC) — configuration options related to RVC events.

USER — available settings:

ENABLE — Enabling/disabling user recording (default status: disabled),

AVERAGING PERIOD — selection of the user logging averaging time (from 200 ms to 30 minutes),

LOG WAVEFORMS AND RMS:/2 — enabling/disabling the recording of waveform graphs and RMS;,,
plots for user events for which it is possible to enable these graphs,

VOLTAGE,

CURRENT,

POWER,

ENERGY,

HARMONICS,

ADDITIONAL.

Click the item to expand the detailed settings. Tab. 1 presents available options. In the case of param-
eters for which events can be enabled along with relay triggering, their configuration consists of
two steps:

selecting trigger phases / channels: L1/L2/L3/N/E/TOTAL (any combination can be enabled),
selecting the Action, i.e. indicating the relays: Relay No. 1 / Relay No. 2 or both.
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Tab. 1. Available options for user recording

Parameter : Values recorded . Event detec- | Relays trigger- | Waveforms
min. average | max. | inst. tion ing and RMS1;,
Swell v
RMS voltage v 4 4 Dip 4 v
Interruption 4
Une voltage v v 4
Waveshape variations v v v
Phase jump v v v
v
Transients v (transient charts
and waveforms)
DC voltage v v v
Frequency v v v v v
Voltage Crest Factor v 4 v
Voltage unbalance and symmetrical v v v v
components
Flicker Pst v v v
Flicker Py v v v
RMS current v v v v v v
Current Crest Factor v v v
Current unbalance and symmetrical v v v
components
Active power P v v v v
Active power P+ v v v 4 4
Active power P- v 4 4 v v
Fundamental active power P1 v 4 4
Fundamental reactive power Q1 4 4 4 v v
Apparent power S v v v v v
Fundamental apparent power S1 v v v
Distortion power Sn/Qs v v v
Active energy Ep v v
4-quadrant reactive energy Eq v v
Apparent energy v
Voltage THD-F v v v v v
Voltage THD-R v v v
Voltage TID-F v v v
Voltage TID-R v v v
Voltage harmonics amplitudes
(maximum order of recorded values is v v v
configurable)
Voltage interharmonics amplitudes
(maximum order of recorded values is v v v
configurable)
Current THD-F v v v v v
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Parameter Values recorded Event detec- | Relays trigger- | Waveforms
min. | average | max. | inst. tion ing and RMS1;,
Current THD-R 4 v v
Current TID-F v v v
Current TID-R v v v
Current harmonics amplitudes
(maximum order of recorded values is v v v
configurable)
Current interharmonics amplitudes
(maximum order of recorded values is v v v
configurable)
Harmonics active power
(maximum order of recorded values is v v v
configurable)
Harmonics reactive power
(maximum order of recorded values is v v v
configurable)
Phase angles between voltage and cur-
_ rent harmonics _ v v v
(maximum order of recorded values is
configurable)
K-Factor v v v
Mains signalling Urs v v
Mains signalling Urz v v
2...9 kHz band measurement v v v
8...150 kHz band measurement v v v
Phasor charts v
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464 Communication

Here, settings are available for communication protocols: RS-485, Modbus TCP, Modbus RTU,
IEC 61850.

RS-485

Available settings:

e Setting the protocol for RS-485-1 port.
e Setting the protocol for RS-485-2 port.

Modbus TCP

Available settings:

e PORT— TCP port on which communication takes place (default is 502).

o WORD ORDER — specifies the ordering of 16-bit words in larger fields, such as 32-bit floating-point
numbers FLOAT32 or fixed-point numbers INT32 and UINT32 (Little endian by default).

For detailed information on the Modbus TCP protocol, please refer to a dedicated Modbus protocol
user manual.

Modbus RTU

Available settings:

e SLAVE ADDRESS — address of the meter on the Modbus bus (default is 2).

o BAUDRATE (from 57600 to 921600 bytes/s, default 115200).

o WORD ORDER — specifies the ordering of 16-bit words in larger fields, such as 32-bit floating-point
numbers FLOAT32 or fixed-point numbers INT32 and UINT32 (Little Endian by default).

e PARITY (None/Even/Odd. Default: Even).

For detailed information on the Modbus RTU protocol, please refer to a dedicated Modbus protocol
user manual.

IEC 61850
Here configuration options for the IEC 61850 protocol are available. The ENABLE switch allows you to
enable or disable the protocol.

e The IEC 61850 standard requires a static IP address for the analyzer. When DHCP
(automatic IP address acquisition) is enabled in the network configuration, enabling the
IEC 61850 protocol is impossible. To unlock this option, the analyzer must be set to
static IP address mode. This is only possible using the meter's touchscreen.

e Enabling DHCP in the meter when the IEC 61850 protocol is active will automatically
disable the IEC 61850 protocol.

The IEC 61850 configuration panel allows you to:

e enable or disable protocol support,

e set the IED (Intelligent Electrical Device) name that will be assigned to the meter in the
IEC 61850 network,

o set the dead bands for parameters that will determine the changes required in these parameters
for which the analyzer will send configured reports to the master device.

e generate and download an .ICD (IED Capability Description) file that describes the capabilities of
the device and its data model. The ICD file also contains the current IP address of the analyzer.
The ICD file is then loaded into the master system for initial configuration of the analyzer.
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For each parameter for which dead band can be set, the interface provides two fields:
o reference for the dead band (Dead band ref),
e dead band (Dead band) [%].

The reference is given in units of a given parameter — e.g. for voltage it is volts — and it is usually equal
to the maximum or nominal value of the parameter.

The dead band is always given in percentages, and the permitted range is 0...100. It specifies the
percentage of the reference value, exceeding which will trigger sending a report to the master system.
For example: setting the reference phase voltage to 230 V and 5% for dead band will cause sending a
report to the master system each time the subsequent measured values of the rms voltage differ from
each other by more than 11.5 V.

It is advised to avoid setting the dead bands to zero. Such a situation leads to sending re-
ports in a continuous manner, with every change in the parameter value.

List of parameters for which dead bands can be defined:
e Phase voltages

Phase to phase voltages

N-earth voltage Une

Phase currents

Neutral current I4 (In)

Earth current |5 (Ig)

Total active power P

Total reactive power Q

Total apparent power S

Phase active powers P

Phase reactive powers Q

Phase apparent powers S

Frequency

Voltage harmonics

Current harmonics

Voltage interharmonics

Current interharmonics

Voltage THD

Current THD

Voltage TID

Current TID

Symmetrical component U1

Symmetrical component U2

Symmetrical component U0

Symmetrical component I1

Symmetrical component 12

Symmetrical component 10

Unbalance for voltage and current

Flicker Pst

Flicker Pt

Emissions in the 2-9 kHz band

Umax in the 2-9 kHz band

Emissions in the 9-150 kHz band

Umax in the 9-150 kHz band

Battery voltage

SonelFrame
e Possibility to enable or disable the SonelFrame protocol.
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4.6.5

This section provides options for e-mail notifications generated by the analyzer.

E-mail

General

The ENABLE switch allows you to globally enable or disable e-mail notifications.

ANALYZER E-MAIL ADDRESS — the e-mail address assigned to the analyzer. E-mails will be sent to re-
cipients from this e-mail address. You must create an e-mail account for the analyzer yourself.
USER NAME — the username of the analyzer e-mail account (usually the same as the e-mail ad-
dress).

PASSWORD — the password for the analyzer e-mail account.

EVENT TIME — you can choose whether the time of events shown in e-mails will be displayed as the
analyzer's local time or UTC.

ENCRYPTION — permanently enabled.

INCOMING E-MAIL SETTINGS section:

24

POP SERVER — the name of the POP server.

POP SERVER PORT — the TCP port number used to communicate with the POP server.

E-MAIL CHECK INTERVAL [MIN] — from 1 to 60. The time interval (in minutes) between subsequent
mailbox checks by the analyzer. The analyzer connects to its mailbox to check whether any
users have sent the analyzer requests to send charts for the selected event.

LEAVE A COPY OF RETRIEVED MESSAGE ON THE SERVER — in most cases, this option should be disabled.
CONNECTION TEST — after clicking this button, the analyzer will attempt to connect to the config-
ured POP server. This allows you to verify the correctness of the entered parameters.

@nel ringe > B English

Interharmonics

Events.

Standard events

FP Client

Time

Export /

Firmiwar

Incoming e-mail settings Outgoing e-mail settings
¥0P server SMTP server
popgmai.cor

PO server port

E-mait check Interval [emin] Buflering time [min)

ve & capy of retrieved mestage an the serves m

Fig. 7. E-mail settings, General tab.

OUTGOING E-MAIL SETTINGS section:

SMTP SERVER — the name of the SMTP server.

SMTP SERVER PORT — the TCP port number used to communicate with the SMTP server.
BUFFERING TIME [MIN] — from 5 to 1440. This time (in minutes) determines how long the analyzer
buffers any messages before sending them to recipients. The shorter the time, the faster the
analyzer will send event notifications, but messages will also be sent more frequently if there
are many events.

CONNECTION TEST — after clicking this button, the analyzer will attempt to connect to the config-
ured SMTP server. This allows you to verify the correctness of the entered parameters.
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Recipients configuration
This tab contains 10 identical USER CONFIGURATION sections for each of the 10 e-mail notification recipients.
o ENABLE E-MAILS — activates sending notifications.

e STANDARD EVENTS — activates sending notifications about detected standard (normative) events.

o USER EVENTS — activates the sending of notifications about detected user events.

e  SYSTEM EVENTS — activates the sending of notifications about system events.

o E-MAIL ADDRESS — the recipient's email address.

e  SEND TEST E-MAIL — after pressing this button, the analyzer will attempt to send a test e-mail to the
specified user's email address. The sent e-mail will contain the following text in the subject and
body: "PQM-750 (S/N) test e-mail" (where S/N is the meter's serial number).

Note: For the analyzer to send such an e-mail, the correct SMTP server parameters must be con-
figured and saved.
= @nel ttings -+ E-mal BB English  sdmin
Events. -~ User 1 configuration User 2 configuration
Enable e-mails Enable e-malls
@ setiogs ~ EBEES o soosasiacn [ sons oo |
e User 3 configuration User 4 configuration
Recordings Enable e-mails Enable e-mails.
User 5 configuration User 6 configuration

Memory
Enable e-mails. Enable e-malls
FIP Client

Time

Export / Import

Fig. 8. E-mail settings, Recipient Configuration tab.

46.6  Input/Output

Available settings for:
e digital inputs,
o relays (digital outputs).

Digital inputs

Here for the desired input you can enable the detection of state change events — check box ENABLE
EVENTS LOGGING. After activating the event, you can set the active level: low or high. Each change of
the input state to active will result in the event being recorded.

Relays

In the relays section you can configure the operation of the analyzer's digital relay outputs. Availa-

ble settings:

e ACTIVE TIME [Ms] — duration of the active pulse after detecting a defined event. This time can be
configured in the range from 10 ms to 1 second.

e HoLb-OFF TIME [Ms] — dead time after generating the pulse, during which the relay will not react to any
subsequent events. This time can be configured in the range from 0 (no hold-off time) to 10 seconds.

e AcTION — indicates whether the pulse is to be implemented by closing or opening the relay contacts.
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¢ The O>C->0 action means that when there are no events, the contacts are in the open state
(the relay does not have a powered coil), during excitation the contacts close, then return to
the rest position.

e The C>0->C action has reversed logic — in the absence of an event, the relay is closed all
the time (coil energized), during the pulse the contacts open (relay coil de-energized), and
then the contacts return to the closed position.

Relays are associated with events in the configuration panel of individual parameters in the
SETTINGS->MEASUREMENTS-> USER section.

46.7  Memory

Here you can adjust the meter's memory structure and the way it is organized.

e User data — space for data recorded according to user guidelines. Minimum setting: 5%.

o Normative data — space for data recorded according to standard guidelines. Minimum setting: 5%.
 Energy counters data — space for energy counters data, not subject to user editing. Set to 1%.

Data memory model:

o CIRCULAR — when the memory space is full during recording, the oldest data will be overwritten with
the newest data.

o LINEAR — when the memory space is full during recording, the recording will end.

468  FTP Client

In this section you can activate the FTP client, which will connect to a remote FTP server at a specified
time of day and transfer the data recorded the previous day in PQDIF format. The types of data trans-
ferred are given in the main analyzer manual.

Available settings:

ENABLE — activates and deactivates the FTP client.

LOGIN — user name on the remote FTP server.

PASSWORD — user password on the remote FTP server.

SERVER IP ADDRESS — FTP server IP address.

SERVER PORT — TCP port on which the remote FTP server is operating.

OPERATING MODE — Active/Passive. Specifies the mode in which the FTP server is operating. The

choice of mode may be important in networks secured by firewalls. The choice of mode should be

consulted with the FTP server administrator.

o ENCRYPTION — No/Yes. Allows the use of unencrypted data transfer (FTP) or encrypted data trans-
fer mode (FTPS).

o  DESTINATION DIRECTORY — specifies the path on the remote server where files will be uploaded.

o TEST CONNECTION — clicking this button performs a connection test between the analyzer and the
remote FTP server. During this test, a test file is sent. Success of this test indicates that the con-
nection has been configured correctly.

e  AUTOMATIC UPLOAD TIME — specifies the time from midnight UTC after which the analyzer will start
sending files to the remote FTP server. Possible settings are from UTC 01:00 (one hour after mid-
night UTC) to UTC 23:00, with a step of one hour. The analyzer makes multiple attempts to upload
files in case of temporary connection problems.
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4.6.9 Time

Here you can change the meter time settings. The upper part displays the current meter UTC time, the
local time determined based on the time zone configured in the analyzer, and current time source for
the analyzer.

Available options:

e TIME SYNCHRONIZATION:

e Auto (GPS, IRIG-B, NTP) — the analyzer selects the best available time source and automati-
cally switches between them.

e RTC ONLY — the analyzer switches to the local real-time clock. GPS, IRIG-B, NTP sources are
ignored. After switching to this mode, the option to change the time in the analyzer becomes
available and the NTP service is automatically disabled.

* TIMEZONE — the offset of the analyzer's local time indicated on the analyzer screen relative to UTC.
The setting does not affect the data recorded on the memory card — the data is always marked
with UTC time.

e DAYLIGHT SAVING TIME — adds one hour to the local time.

o NTP ENABLE — allows you to enable or disable time synchronization using the NTP protocol.

e NTP SERVER NO. X — allows you to enter the DNS names or |IP addresses of four NTP servers.

4.6.10 Export/Import

Here you can export the current PQM-750 analyzer configuration to a file or import a configuration
created in another PQM-750 analyzer.

4.6.11  Firmware upgrade

Here you can update the analyzer firmware. Load the update file and follow the instructions on the
screen. The update process will stop the ongoing recording and continue it after update is finished.

4612 Password
Here you can change the password of the currently logged user.

4.7 Users

This menu allows you to:

e add new users with limited access,
e reset user passwords,

e delete users.
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5 Manufacturer

The manufacturer of the device and provider of guarantee and post-guarantee services:

SONEL S.A.
Wokulskiego 11
58-100 Swidnica
Poland
tel. +48 74 884 10 53 (Customer Service)
e-mail: customerservice@sonel.com
web page: www.sonel.com

NOTE!

Service repairs must be performed only by the manufacturer.
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SONEL S.A.
Wokulskiego 11
58-100 Swidnica

Poland

Customer Service
tel. +48 74 884 10 53
e-mail: customerservice@sonel.com

www.sonel.com
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