Sonel PQM-702 / 702T / 703 / 710 / 711

Power Quality Analyzers e Quick Guide

C € =3 B 5 = O O D g [ . 37v
Cun STV
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External DC power

(1 2 ] [ 3 (4] MAX. 127...760 V

P3| 1.80 GB » 7 K5

Number of active measurement configuration Power supply indicator
A Available space on the memory card 8 GSM signal indicator
EB Date and time (DD:MM:YY, HH:MM:SS)

Power supply

External AC power
MAX. 90...760 VAC
MAX. 40...70 Hz

LCD display % == X S \\ Serial number
. A — \
. Quyoooee —— VAN
gg : m.EsoE,, . \ St ‘:‘
2 fyoeeee
4 mBax. EDO-UNV-v

N

AC adapter
inputs

(Voltage - 5 inputs \
L1, L2,L3,N, PE
AC: MAX. 760V, or 1000 V..

RMS

DC: £760 V or 1000 V

External GPS antenna
connector

E referred to ground . O
g Current - 4 inputs 7 f(\,
\ \ W =
5 Flexible probes: F-xA1: 1...1500 AAC e %f(/’\?’x
§ . F-xA: 3...3000AAC L1,12,L3,N : \‘i f t“« O
- . 9
E F-xAG: 6...6000 AAC Voltage measurement inputs é)
Hard clamps: C-4A: 0.1...1000 AAC 11,12, L3, N, PE

C-5A: 0.5...1000 AAC/DC
C-6A: 0.01...10AAC
C-7TA: 0.1..100AAC )




Three steps to get results Getting started | Connecting the analyzer

@ Prepare measurement configuration and send it to the meter » page 2 k Method 1. Choose a function requiring analyzer connection

Options  Window  Help ‘
(!, Startup window F2 i
Live mode
¥ Recording settings F5
m Analyzer settings  F4 \ . Connection g
Send all = P e #
configurations HEMOES :
1, Analysis F8 Analysis
«a Data remaval Ctrl+Shift+ N ﬂ
e Control F7 J
% Disconnect F12 Emrd
GSM connection

Analyzer connection window will appear. N R
= Choose the desired analyzer.

= Press Select. e A PQM-T11 [S/ GSM connection
[

- Enter PIN code (default: 000). hf

L / PQM-711 [S/N: DK0O15] - Wi connection
N

@ Analyze the recorded data » page 8 k Method 2. Choose desired analyzer from the database

Analyzer type  Serial number

1 |I PCM-T02 !| AZD025

PES
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Getting started | Creating a measurement configuration

/
M Enter main settings.

Measured network parameters
KB Nominal voltage

E3 Nominal frequency

E2 Mains system

Choice of probes and transducers
1 Choice of current probes

I Voltage transducers settings

3 Current transducers settings

Measurement parameters

A Additional recording of U, .. and |

I8 Averaging period

KB Measurement triggering

k0 Events detection hysteresis (typical 2%)
E&E Current limit

\_
/

Enter recording parameters.
-
/

Send configuration to the analyzer.
-
/
Receive configuration

from the analyzer's memory.
-
/

View actual configurations of the connected

9 analyzer (Analyzer section).

@ Local
ﬂ General settings

Ny Configuration Mo, 1

(} Voltage

.4 Current

' Power and energy

m Harmonics

configurations

Configuration Mo, 2

% Configuration Mo, 3

L % Copffiguration Mo, 4

?
Y
Y

s

Configuration name

}] Voltages

- Ma snomlnalvalues

tage Un

I V

Frequency fn

nd averaging
aging period:

Triggering:

2019-07-03

2019-07-03

Estimated memory usage

-~ Mains system

.|

- Additional measurements ——

:I_-I-I i T =

3-phase 4-wire Wye

2019-07-03

2019-07-03

2019-07-03

2019-07-03

0,0% (0,0/1 874MB)

Total time span

. Events detection hysteresis
‘ 2,0

Probes type ———

4 max = 0,00 [A]

0,00 e

- [l Voltage transducers
100,00

100,00

1,00
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Getting started | Choosing the mains system

Single-phase Split-phase

............

............

Load

JL1 iy

=T

Transformer

Load

)

ﬁ\

| Voltage inputs |

9@

@@@@

Ulp» U2

elelelo

Voltage inputs | | Current inputs . Current inputs
3-phase 4-wire (WYE with a neutral conductor)
""""""""""" iy A i o | —_—— — AN
: 0— n : = | OEEOEEETEDa
o = i O a - 2 — L2 U
S 5 i ?\“ 3 & B 5 : @Eu i 5 U1 RHs ¢
5 g ‘L3 M /AL 3! 5 is : 5! Irus v 4
7] 2 - NS S - 2 -2 — JL3 g
- - ] g | P = RRRTINIIR vy
8 ?N it gi)iu : - Y N ; n
= :PE " : : : : L3 - '
o Ly e _5 {pe “ T ipE u3 u2 P v
a | e R — T ' T L ) o e
L Y-Y- 1P - 000 <1/9>
Volta e's-I Curcrz\?u? g ‘ﬁ L @Q @@®® U1> U2> U3
o ’ o _I_ L Voltage inputs Current input:
3-phase 3-wire (Delta)
...................... e R — P3]1.80 B | 20.12.12 11:30:12 [ [t
: : S iy : :
N . 3 it s Lo D 5! u12 Urus &
2 i 2Ly g i . [j lws v
§ E ; B i ‘L3 i Py v
g P - O O T [ o . " v
(3] i
[t i /@ g u31 uz3 P v
= - =}
£ . 5
| @@ g U12» U23 > U31
5]
(&)

Voltage inputs

Current inputs

Current inputs

i
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Getting started | Adjusting transducer settings

\\

- Probestype — (
C-a{A)

- Events detection hysteresis

-
«

Activate Voltage trans-
ducers, if the measure-
ment will not be carried
out in a direct way.

e max = 1,20 [kA]

None |~

Current limit

max = 0,00 [A]

o .
o 5 0,10 Y )
- M voltage transducers —— T e
Voltage transducers ———— 5 ( \
Primary @ [ AN
— Activate Current trans-
Secondary (O [ 103,57 B e
ducers for connection:
Ratio C NE 210,00 = with current transduc-
. ers,
Current transducers —— = direct (multiloop)
Prmary @ [ . measurement of small
condary @ TN current for accuracy
enhancement.
Ratio O R 120,00 L )

J

Direct current measurement - enhanced accuracy

The use of a current transmission in direct connection enhances probe sensitivity for small signal measure-
ment. It decreases the upper measuring range according to the formula:
Nominal probe range

no. of tums
and deepens the lower measuring range. It increases the accuracy and operating range of the probe.

New range =

C-7A probe e nominal range 100 A e no. of turns = 5

- [ Current transducers

“rimary oE EL

dary @ [E  BOEN

Ratio OB |o20

Current transducers

3000A
2tums

New range = =1500A | pimary @ [E PR

Secondary @ [ [Elli

Ratio OF lo50

Measurement with transducers

Depending on the type of measured network (WYE with neutral / Delta), enter transducers' parameters and the
nominal level of exceedings control.

“Ih Mains type: WYE with neutral conductor
- Probestypg ——MM — K \

Chical F For WYE+N type mains, tolerances, harmonics and

exceedings are controlled according to phase-to-neu-

tral value. Enter:

= 100-percent value of the nominal phase-to-neutral
voltage,

= voltage transducer ratio k.

max = 200 [A]

Current limit

0,02 |2 By ‘

Voltage transducers

primary @ [Z [EIEERL

secondary O [ 60,36 K -
Ratio " BE 1 100,00 \
LT it e Enter parameters of current transducers:

primary @ [ BRI = primary current,

oy 85 O . = secondary current.

Ratio O E [2000 /
hva Mains type: Delta
- Probestype — e \

Sl For Delta type mains, tolerances, harmonics and ex-

ceedings are controlled according to phase-to-phase
Current limit ——— value. Enter:
0,10 ,  [1,2 = 100-percent value of the nominal phase-to-phase
J voltage,
= voltage transducer ratio k.

N

max = 1,20 [kA]

Voltage transducers
®E

Primary 21 750,00

Secondary @ [ [103,57

Ratio [ B 210,00

Enter parameters of current transducers:
= primary current,
= secondary current.

Current transducers

Primary @ [E  [El] |3 A ‘ il
S ary @ Eﬂ 5,00
oR

Ratio 120,00
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Measurements

@ Mount the analyzer > @ Choose the active configuration > @ Verify the configuration

To change the active configuration, press simultaneously buttons
& © and hold them for 21 s.

Choose the desired con-  FEYRER IRVAVRLE RIAES
figuration by pressing

Using buttons @) € switch between the screens. You will find the
information on preset network parameters and analyzer status.

P1 178 GB | 25.02.14 10:45.57 |- |7.. MM P3 | 1.80 GB | 20.12.12 11:31.02 |- [f..

©

the assigned button

use Sonel Analysis
software
(Control menu).

Choose measurement point:

Start

: 2502.2014 10:44:44

System type: 3-phase wye

Stop :--- Clamps  :F-x
or Time :00d O0h 01m 13s Frequency : 50 Hz
Events : 7 Unom :230V
P1 P2 P3 P4 GSM  : Ready, HSUPA Inom : 3000 A

GPS =': YES (2D + ©)

4 N\
W P1| 1.80 GB | 20.12.12 11:30:12 (> i
U, +15% URMS v Voltage angles - phase succession (clockwise)
RMS voltages ut « angles of the range of +30% of the theoretical values
& Uy, within +15% U, range U v lrus &L= 001200, 2400 4 U, h
K U, outside of £15% U, range lpu% 2 too low voltages: <1% U, ~
U, 5% ¢ incorrect angles § v
UE _ P
| 2
- U3 Uz f - /
- N )/ |
5%, x // Current angles - relative to voltage | x :
RMS currents o areo 4 « current vectors are within 55° range in relation to 9 " )
& |y s Within 0.3 /°---°115A’ I range L v Frequency corresponding voltage vector
K | exceed 115% |, o withic 4400 € at least one current vector is outside the acceptable
2 1.7 below 0.3% | « is within +10% f, range
2 lrug DEIOW U070 1, - : - +100 range +55°
- - - current probes not selected A3% > A is outside the £10% f, range > ] : 0
: "2 too low voltage: <10 V Z too low currents: <0.3% |,
\ No probes - / \ \ j

Verify mains status and analyzer connection
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Measurements

@ Verify additional parameters > @ Adjust analyzer settings > Start recording

Using buttons @ € go to screen 8 in order to verify additional

recording parameters.

~
Time synchronization status:
= according to GPS Power g:tl\:lsantenna
. ding to RTC
Kaccor ing to /
Y
Start : 25.02.2014 10:44:44 Gtst“" modem
Stop :--- - ready (GPRS
Time : 00d 00h 01m 13s EDGE, HSUPA,
Events : 7 U#ATS)
GSM  : Ready, HSUPA -0
BPS 5: VES (20 + ) 0 SIM card
<8/9> N y,

©

View the readings

Using buttons @ € switch between the screens in order to view

recorded parameters.

P1= 4825 W
P2= 6.301 kW
P3= 4981 W
P =16.11 W

01=929.3 var

02= 1.087 kvar
03= 1.289 kvar
0 =3.307 kvar

U1 =22457V 11=2227 A
U2 =22786V 2= 2839 4
U3 =22803V 13=2337
Unpe= 0.0218 V In=1095 4
F =50.000 H:

SN1= 9846 var  31= 7.617 k¥

SN2=778.3 var  52=10.04 k¥4
SN3= 1.100 kvar  33= 8.081 k¥
SN =483 kvar 3 =26.28 kVA

Byt i SET

t', Startup window F2

‘ F2 Analyzer settings  F4 '

Settings write completed
successfully.

Using Sonel Analysis, under menu
Analyzer, adjust:

= time and date,

= security,

= reverse current direction on the probe.

After each change, confirmation
window will appear.

Hardware version

H Current Configuration
[

1, Voltages

k Change settings if necessary

TIME
- Recording control

s

N

Press

START
(I START/STOP

or

use Sonel Analysis software.
2

Analysis

)

Control

—
Analyzer
database

- Recording control

@

~

& Active configuration sym-
bol flashes.

Tone notice sounds:
3 short signals.

-~

Press
111 START/ISTOP
STOP
for3s
or

use Sonel Analysis software.
U

Analysis
e

Control

o

Analyzer
database

~

[ Active configuration sym-
bol stops flashing.

Tone notice sounds:
1 long and 3 short signals.

P1(1.80 GB | 20.12.12 11:30:12 [T

SOneI®
PQM-711

1§e0ee(yeeces| o¢;

690V~ LN [100..65

LRI
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Data analysis

@ Download data from the analyzer > @ Choose the recording for analysis > @ Analyze the data
[ .
4 ) BOciSs PSS There are four menu options to help you
"3 Genera analyze the data:
On the top bar choose the time range if necessary. . * General - general information on the
= Connect the analyzer. W4\, Messurements measurements,
= Select menu Analysis. pr—— = Measurements - analyze the measure-
!‘zms-ﬂs-esns e | time: 00:21:43 Worr [~ iznm-ascsns:smﬂ @ Events mentsy generate reports and plotS’
= Events - analyze the events,
% Configuration = Configuration - view, how the meter
\_ K\ ) \& was set for the analyzed recording. )
4 Analysis [CAPQM.7X0N TestRecording pam710] A | = o
e —— B @& [[oee 02 S 02 o -
e o Y Q
ss0.c2118 * Quf:x:n:i:;x , a0 Gk G0 uw Two mo ow
Voltages and currents. )
e
e B
Ly [ e
Q
[ [0 0 30 3200 3 SRR e g T SRR e e
Lst. analyss.
4 N N (O N
Here you can
D Read data find data record-
ed according to ” Data analysis
Press Read data butt See the details configurations
ress Read data button. of each uploaded to the .
T dinawil b ” downloaded analyzer Dat ressl )
e recording will be fave 0 recording. (P1...P4 points ata analysis
your computer as a file *.PQM7xx at the upper bar button to see
(whefre 7):1)( is t?e m;)del of the display). the measurements.
. of used analyzer).
Choose the recording y Select one.
for analysis.
N ) - AN NG )
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Data analysis

k

"General” menu

*

>4

04-25 04-26

*

04-27 04-28

The top screen is the view of the whole recording.

x

"Measurements” menu

Time (UTC+2)

fL
H

(o] 2019.04-5 15.42:30.003 (4988

Recording time
and values.

- Show data
Standard
O User

Show for

Choose data for analysis.

Phase selection

Filter phases from which
you want to analyze data.

3‘ Analysis (Standard, User) [C:/Moje robocze/PQM-702_702T_703_710_711/polska_obrazkowe/Demo2.analysis] Configuration k \ "- Analysis (Standard, :/Moje mbaae/mmzjnnjm]mj!r/puklra,olnaz/ Amnzal\a’ys's} Configuration No. 1 d m LX)
Sy = r pTe—— - r =
@ [ misormisanss[ 2] [wesks: 2 days: 4 \p3:16:2¢ o | [201905-11 13:38:1 p i N (£ | 150922 1522155 / / | neske: 2y 4 tme: 23:15:29 |[or [} [oisf fomms[2
A\ W 7 / y [ s—
st General
ap = ap e 1 =
& G — l\Waveforms (Standard)
(sen) y
\Waveforms (User) I
o ey
(] LB vents x
. ¢ o *e 4+ o o -
Q [ Waveforms (Events) P |
% confiouraton 2 ¢ @ +
E!' |2 0423 0424 04-25 04-26 04-27 04-28 0429 0430 0501 05-02 05-03 0504 0305 0506 0507 05-08 05-09 05-10 05- 04-26 0427 0428 04-29 04-30 0501 0502 0503 0504 05-05 05-06 0507 05-08 08 05-10 05
Rty | Tmonth-day] [~]
Polyphase RVC | PST > max § 12/11 > max. f Showharmonics ) ShowValies: Phase selection !
show for T » Avg Min ~ - - -
I _ oz hos
. t B
20
B0

RVC > max. L3 [k]

o

RVC > max. 13 k]

16 \
18,00 \
20,00
0.00 01 0.02 0.03 0.04 005 0.06
[second, msecond]
A\ X

N

t as marker

in events

Mark the desired event to
make it appear on the indi-

vidual list in "Events" menu.

~

View event's details by
choosing the correct tab.

J

Choosing a point in Events
line will cause the oscillo-
gram to appear.

Time (UTC+2) =
2019-04-25 15:42:30.003 - 9103
2019-04-25 15:42:40.003 49,98
2019-04-25 15:42:50.003
2019-04-25 15:43:00.005 49,98

2019-04-25 15:43:10.005 - 9136

2019-04-25 15:42:20.003 49,98

2019-04-25 15:43:30.002 - 9138

2019-04-25 15:43:40.001 49,99

©
&
©

9144
9126
9136

9126

Ul2min  Ul2max
N v

9034

UL2avg
4]

9073

9004

THDU

Here are groups
of chosen parameters.

&

- Reports and plots

il
oo,

Choose the form of graph under
menu Plots:

= timeplot,

= harmonics,

= interharmonics.

Create reports under menu
Reports.

Choose the parameters
for analysis.

(

9103

n1an

&

U L1 min UL2 min
1 vl

Mark columns for data anal-
ysis in order to create a plot

~

9156 9136 !9039

nass o o

or report.

J
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Data analysis

fj2 Tirme plot
'E Harmonics
i Interharrmonics

Choose the plot form. The
graph will open in a new
window.

T Tirme plot
[E Harmonics
& Interharmonics

Choose appropriate plot
to analyze harmonics or
interharmonics.

Time plot

Pisetscae

Utimg

20190425 1518220003 E v
Time span
200 5 5 194 00ps

| Value 1:011 max

20190502 2 i
02:34:10.195

5. 154k

| Diference 25

e

200 201 202 205 204 205 208 20 208 209 20
oy tos)

Harmonics and interharmonics

(55 Hamonics

o B @
So ok Copybond o
ot

e

Giitng] W (Ghizss) W (Gins) W vovocrs W nuns 0 nane W nowe W noves

W ciios W onzes

FC}’ Report according to standard
'_g CSV report
I—l‘; User report

& Quick summary

If the recording was made
to verify compliance with a
particular standard, choose
Report according to
standard, to create appro-
priate report.

e cuizan IR om0 I o IO 00 AL 505
Tine span ar v P setacse Mo R ey Report according to standard
¢ i [ csvreport
zm:n 1:n4u '—ﬁ User report
- -
1660 )
L, & Quick summary
G Flicker Pt
-
i i
oo «  You can also export data
B 100 §| .
: ¢ directly to CSV file.
2 i
s -
o
""'T\TsTyT!THT;n R TR BN AN AR TR A TN T N AR R T AR v R e m e
1| BIES Qs

Creating reports

P)‘( Repost according to standard |

" G ta.:nEi

Cesrpton reven save Pt

REPORT: Polish Regulation (low voltage) (MODIFIED)

GENERAL INFORMATION

Notes: Thefast nown GPS localon 11523867852, € 169543302
Analyzer: Type: POUL7H | Version FW1 401G | Seral nurmber BS0188
Report enerated using:

Measurement tme (UIC+0200);

Number of paramatar's samples averaged fo svery 3 —

Number of parametar's samples averaged fo svery 10 5: 122910
Number of paramatar's samples averaged for svery 10 min: 2000
Number of parametor's samples averaged fo overy 15 min: 1368
Numbr of parametor's samples averaged forovery 21 189
Number of excluded samples: orLLo)
ains systom 3pnase ture wye

Phase votage:

Nominal values: Phase-to-phase voltage: 15,0688V
5000z

Events it

MEASUREMENTS STATISTICS.

Frequency (99.50% of measurements)

Frequency (100.009% of measurements)

Voltage L (95.00% of measurements)

Voltage L-L (65.00% of measurements)

™o

Data export to CSV file

v BASE(F:) » __POM » Text database

-
MNazwa Typ Data moi
| Measurement 1 Microsoft Excel Comma Separated Values File 2019-05-
@, Measurement 2 Microsoft Excel Comma Separated Values File 2019-05-.
@ Measurement 3 Microsoft Excel Comma Separated Values File 2019-05-

X11 - i

A B CDEFG H 1 J K L M

1 |Analyzer: PQM-T11 (BS0186)

2 Recording start: 25.04.2019 15:42

3 Recording stop: 09.05.2019 21:37

4 [Time: (UTC+2)

5 Flag:

6 E-event

7 |P-PLL no synchronization

4 G - GPS no synchronization

9 T-time resynchronization

10 A - AID overfiow

1

12 A Date Time (UTG+2) U L1 avg [V] U L2 min [V]

1 25.04.2019 15:42:40.003 91573 9084

14 G 25.04.2019 15:42:50.003 91583 9082.6

15 G 25.04.2019 15:43:00.008 9157.9 9083.2

16 G 26.04.2019 15:43:10.008 91643 9070

17 G 25.04.2019 15:43:20.003 91416 90588

18 G 25.04.2019 15:43:30.002 91451 9072.9

19 G 25.04.2019 15:43:40.001 9150, 9074.2

20 G 25.04.2019 15:43:50.001 9151.7 9072.6

2 G 25.04.2019 15:44:00.002 1518 4059.3

2 G 25.04.2019 15:44:10.003 9159.3 3079.8

2 G 26.04.2019 15:44:20.004 9159 90876

2 G 25.04.2019 15:44:30.002 91546 9072.2
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Data analysis

v Besmew

This menu contains the list of events that occurred during the recording.

oo sasassmn [aos o aszvsmss o Jonsv

WONBABBA WHBRINRO OO 1160 1% 10
WONLBBABIY WU BB 01 s09% W% smex

020200 IBN20605200 059 sm% smn swox

sssamama ay

201006 2020257097 2010 0428 22058307 03995 sTx ses swox
WI6.0020222250357 216048 22256557 020 somx sowx swex
L LD HLBLLNT 9595 s ewn awew

ASURRBNNY WIUBLDNT 059 sm%  somE swox

2019.0620202306398 20190428 222306508 01095 7% somx swex
201006 20202500307 20100428 20080077 03995 sx mx swex
2016.0020 2254659 2-UBRUHTE_019% ss% s swex

zem | A

Find the list of events marked
in "General" menu under
tab Marker.

®a  Marker

plyphase events

(
Choosing the Oscillogram icon will open two windows:

= timeplot for that event,

= waveform for that event.

ERRREE RN

»
=

e

— Using Plots button select the type

G vI. of data presentation:
= value/duration,

1#" Value/duration = in the context of ANSI/CBEMA

= ANSI/CBEMA toleration curves,

% Waveform = waveform for oscillograms and

RMS, , plots.

o

£
€

Ptrce v “BIR

s Hofiiadsjelle iminn §

EE

o

£
€

{e Hallufairjetln izio i e

EEENTERRRRE

a@ 3

P pr———]

k "Configuration” menu

View, how the analyzer was set for the analysed recording.

[

PQM-711 Under tab Recorder settings find

analyzer details such as:

S/N: BSO188 = model,
= serial number,
FW: 1.40 X .
= firmware version.

Find all recording settings under tab Configuration.

-
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Find more information in the
user manual and on our website
www.sonel.plien




