ZXDN-3561 Portable
Three-phase Power Quality Analyzer
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1.1 INTRODUCTION

This Users Manual gives full information on how to use ZXDN-3561Power Quality Analyzer
(hereinafter called “Analyzer”) safely and effectively. Please read the manual carefully so as to obtain
maximum performance of the analyzer and itsaccessories.

IMPORTANT: Please read this manual completely before connecting and powering on the analyzer to
avoid possible damage caused by improper use of this instrument.

After receiving the analyzer, please check it carefully as below:

® Ensure that no damage occurred during transportation. Upon any damage or failure of operation
based on this instrument, please contact your supplier immediately.

® Make sure you have each items below:
1) Main unit

Bottom (1 USB socket and 1 power socket) Top (6 connecting sockets)
Fig. 1.1.1 ZXDN-3561Main Unit

=

2) Accessories:
. User Manual (this manual,1)
2. Power Adaptor (1)
3. Voltage Test Leads (5)
@. Standard Current Clamps* (3)
®. Alligator Clips (5)
©. USB drive (1)
@. Voltage Probes (2)
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®. Carrying Case (1)

Sample picture of ZXDN-3561accessories:

Fig.1.1.2

*Note:
1. About sample picture is just for your reference. Current clamps may differ as per
different customers.
2. Standard ZXDN-3561units will come with 3 current clamps. Optional current
clamp below 100A for neutral will be available upon request.

1.2. SAFETY INFORMATION

For your protection, please read this safety information completely before operating the
analyzer. Carefully observe all warnings, precautions andinstructions.

Warning: Servicing described in this manual is to be done only by qualified service
personnel. To avoid electrical shock, do not service the instrument unless you are
qualified to do so.

Safety tested has been done on this instrument thoroughly
A DANGE before shipment. However, mishandling during use could result
in injury or death, as well as damage to the instrument. Make
sure that you understand the instructions and precautions in
the manual before use. We disclaim any responsibility for
accidents or injuries not resulted directly from instrument
defects.

Safety Symbols:
The following symbols are used on the instrument and in this manual.
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A Indicates correct operation to prevent an extreme hazard
DANGER that could result in serious injury or other bad
consequences to

Indicates correct operation to prevent a significant hazard
Aﬁ WARNING that could result in serious injury or other bad
consequences to

Indicates correct operation to prevent possible injury to
45 CAUTION users

Indicates advisory items related to performance or

NOTE correct

1.2 OPERATING PRECAUTIONS

To avoid electrical shock or fire, read these precautions first before using the analyzer:
¢ Avoid working alone.
¢ Do not operate the Analyzer around explosive gas or vapor.
¢ Use only insulated current probes, test leads and adapters as supplied with the
Analyzer.
¢+ Before use, inspect the Analyzer, voltage probes, test leads and accessories for
mechanical damage and replace when damaged. Look for cracks or missing plastic.
Pay special attention to the insulation surrounding the connectors.
¢ Remove all probes, test leads and accessories that are not in use.
¢ Always connect the Battery Charger / Power Adapter first to the AC outlet before
connecting it to the Analyzer.
¢ Use the ground input only to ground the Analyzer and do not apply any voltage.
Do not apply input voltages above the rating of the instrument.
Do not apply voltages in excess of the marked ratings of the voltage probes or
current clamps.

*

Do not use exposed banana plug connectors.
Do not insert metal objects into connectors.
Use only the power supply, Model ZXDN-3561(Battery Charger / Power Adapter).

* & & o

Before use, check that the selected/indicated voltage range on the
ZXDN-3561matches the local line power voltage and frequency.

¢ For the ZXDN-3561, use only AC line plug adapters or AC line cords that
comply with local safety regulations.

2.0 OVERVIEW

2.1 About ZXDN-3561

The Analyzer offers extensive and powerful measurement to check powerdistribution systems. It
provides measurement for harmonic, power & energy, unbalance, dips & swells, flicker and so on.
Thus it gives a general analysis for system performance and specific details. Testing result could be
read on the instrument directly and also uploaded
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to a personal computer via a USB drive for further analysis.

2.2 Functions

ZXDN-3561provides comprehensive functions for power quality analyzing as below:
Volts/Amps/Hertz

It gives a fast overview of Volts, Amps and Hertz. Use this function to get a first impression of the
voltage and current signal before examining the signal in more details.

Harmonic

Use Harmonic mode to check voltage and current harmonics and THD per phase. It can check up
to 50" harmonics. Trend of harmonics could also be recorded.

Power & Energy

It displays active power (W), apparent power (VA), reactive power (VAR) and power factor (PF) of
balanced 3-phase, 3-wire power systems

Unbalance

Each phase voltage should not differ more than 1 % from the average of the three. Current
unbalance should not exceed 10 %. Use Scope Phase or Unbalance mode to investigate
unbalances.

Dips & Swells

Use Dips & Swells to record transient changes of voltage

Fluctuation & Flicker

Use Flicker testing to check short and long term voltage flicker and related data per phase.
Records

In this mode, you will find complete records of previous testing for voltage, current, frequency,
power, power factor, total voltage harmonics distortion (THD), total current harmonics, and
fluctuation & flicker results.

Scope

It shows voltage and current signal.

2.3 Features

= Portable design and colorful touch screen

= Applied to standard of EN 50160

= Could test 3-phase volt, null line volt, 3-phase current, null line current, etc.

= Up to 50 times harmonic testing with frequency spectrum graph

= Power testing: 3-phase apparent power, active power, reactive power, power factor,
and 3-phase electric power.

= 3-phase unbalance testing with vivid chart

= Record at least 40 times of surge current

= Testing for wave motion, short-time flicker and long-time flicker

= Record up to 40 times of sag and swell

= Could have long-time record for basic (stable) power quality parameter. Recording
time interval adjustable between 3 second and 30 minutes.

= Digital oscilloscope, checking waveform for voltage and current signal

= With DataView software for convenient analyzing of testing result
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2.4 Technical Parameters

LCD screen: 320 x240 TFT

Input Impedance: 1MQ,

20pF

Measurement Range:10~700Vrms

Arms:1A,10A,100A,1000A and higher with relative current

clamps) Frequency 30Hz~80Hz

Harmonic Measurement: 0~50th harmonic

Inrush Current: 2000A

Peak Voltage: 1000V

Internal Memory:

128Mb

LCD Display: 320*240 pixel, touch screen
Communication Port: USB

Net weight: 7 kg

Other specifications:

Specification

Range

Accuracy

Volt: 10~700V (true rms)

Amps: 0.5~3000A (true rms, with relevant

current clamp) N current: 0.5~25A TRMS

Volts: +0.5%
Amps: £0.5%
Hertz: +0.01Hz

Hertz Current Peak: 0-3000A NOTE: Take frequency of
Volt Peak: 0-1000V L1 as total testing
Crest factor: 0-10 frequency.
Hertz: 40~70Hz
Volts: total harmonic +1~50th Volts: £0.1(%r)

Harmonic Amps: total harmonic +1~50th Amps: £1%
k-factor: 0-10 +0.5%

Power testing

Active Power: 0.05~700KW
Apparent Power: 0.05~700KVA
Reactive Power: 0.05~700KVAR
Power Factor: 0.00~1.00

Active Energy: 0.01~10000kWh
Apparent Energy:0.01~10000kVAh
Reactive Energy:0.01~10000kVARh
Average Power Factor: 0.00~1.00

Active Power: +1%
Apparent Power: +1%
Reactive Power:+1%
Power Factor: £0.005
Active Energy: £1%
Apparent Energy: +1%
Reactive Energy: +1%h
Average Power Factor:
10.005

Unbalance

Fundamental Volts: 10~700V (true rms)
Fundamental Amps: 0.5~1000A (True rms)
Fundamental Hertz: 40~70Hz

Phase Angle:-180 © -180 © or0~360°
Unbalance: 0.0%~100%

Volts: £0.5%

Amps: £0.5% Hertz:
1+0.01Hz Phase
Angle: £0.3°

Volt unbalance:+0.2%
NOTE: Take L1 as ttl test F
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Data Recording

Recording for: 3 phase voltage, current, null
current, voltage harmonic (THD and 1~25
harmonics), current harmonics ( THD and 1~25
harmonics), unbalance, KW, KVAKVAR, PF,
flicker and fluctuation

Time interval: 3s~30min
adjustable
Time duration:<960 hours

Sags(Dips)/Swe | Volts sag, Volts Swells and instant Max could record
lls interruption 40 times

Fluctuation Voltage Fluctuation:0.1%~10.0% <?%

Flicker Short-time and long-time flicker Short-time: <?%

Scope 3-phase Volts, 4-wire Current, null volt and null Max  Hertz: 200KHz

current waveform

Min Hertz: 100Hz

Definition of Abbreviation

Here is definition of all abbreviated words in ZXDN-3561main body menu:

Abbreviatio Full name Where are they?

AVG average VOLTS/AMPS/HERTZ

Amp(s) Current VOLTS/AMPS/HERTZ,HARMONICS etc.
VECT. Vector graphic VOLTS/AMPS/HERTZ,HARMONICS etc.
DET. Detailed VOLTS/AMPS/HERTZ,HARMONICS .etc.
TRE. Trend VOLTS/AMPS/HERTZ.HARMONICS .etc.
HIST. Histogram HARMONICS

HAR. harmonic HARMONICS

PF power factor POWER & ENERGY

Ne.s. Negative sequence UNBALANCE

Po.s. Positive sequence UNBALANCE

Unbal. Unbalance UNBALANCE

Rec. record RECORD

\Y, Voltage RECORD

Fluct. Fluctuation FLICKER

Pst Short-term Flicker FLICKER

Plt Long-term Flicker FLICKER

Thrs threshold DIPS/SWELLS

T time INRUSH

CH channel SCOPE

DEL. delete SYSTEM-DATA MANAGEMENT

TO USB Save in USB drive SYSTEM-DATA MANAGEMENT

CALL calibration SYSTEM-SETTINGS

I Current SYSTEM-SETTINGS

PARA parameter SYSTEM-SETTINGS

PARAM parameter SYSTEM-SETTINGS

TP touch panel SYSTEM-SETTINGS

Rng range SYSTEM-SETTINGS

PT potential SYSTEM-SETTINGS

CT current transformer SYSTEM-SETTINGS
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3. MEASUREMENT PREPARATION

3.1 Battery Charging

Before measurement, make sure that the main unit has sufficient power. When the battery
power gets low, please charge it timely.

ZXDN-3561AC power adaptor which could be connected with main body for proper
AC power supply. This is used when the Analyzer is working in the function of
“‘Recording” which may take longer time online.

&WARNING: Toavoid electric shock, please always connect the battery charger/power

adapter to the AC outlet before connecting it to the Analyzer.

3.2 Cable Connection

Before measurement, please connect the voltage testing leads with analyzer. Then select
necessary voltage test probes and current clamps. Make sure that the probes, clamps and
measured conducting wires are correctly connected like instruction below (Fig. 3.2.1 and
Fig. 3.2.2). Try to get the tested leads vertically pass through the clamp holes as below.
Colors of voltage testing sockets for L1, L2, L3 and Neutral and Ground will be all in black
with color labels nearby for different countries standards. Voltage testing leads are all
labeled in colors accordingly at both ends of the lead. Please connect the leads correctly
(e.g. Fig. 3.2.3).

3 phase/4 wire o 3 phase/3 wire
L1 =

iz f-L1

H L3 2 | L3
& H
G

» & O O \@K 006 O
Fig. 3.2.1 Fig. 3.2.2
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Fig. 3.2.3
ZXDN-35610nly have connections for 3 phase/3 wire and 3 phase/4 wire. Before
the measurement, please firstly do system setting. For detailed instruction, please refer
to

5.2.2 Parameter Setting. If you need to test single phase, please select 3 phase/4 wire
and connect voltage and current signal to relevant position of L1.

ADANGER: Toavoid electric shock and short-circuit, please carefully connectthe

testing probes with the testing sources.

3.3 Analyzer Power-on

Press the red power button on main unit to turn on the analyzer. Screen of main menu will
be displayed as below upon power-on.

[ =
VOLTS/AWPS/HERTZ
HARMONICS

POYER & EMNERGY
UNBALANGE

RECORD

FLICKER

DIPS & SMWELLS
IHMRUSH

SCOPE

SYSTEH

B4-09-2012 15:82:44

Fig. 3.3
Battery icon *{.on the right top indicates the power status of battery. If it is low, please
charge it timely.
The icon Il on the left top is for screenshot. To save the current screen, please firstly
connect the USB drive. To avoid mis-operation, please click the icon to highlight itand
press again for screenshot.
“04-09-2012 15:02:44”: This is the system time. For time and its format setting, please
refer to 5.2.3 Date & Time.

NOTE: The screen will automatically become dark for power saving when it is idle for 1
minute. Torestart it, please click anywhere on the screen.

4. MEASUREMENT

In this detailed description for ZXDN-3561measurement functions, three phase color will
be exemplified as L1(Red), L2(Yellow), L3(Blue) and Neutral (Black). The color code will

10
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be different depending different countries or districts. For detailed color setting, please
refer to 5.4 Voltage Color Setting.

4.1 Volts/ Amps/ Hertz

It measures fundamental parameters including voltage, current and frequency forall
phases and Neutral. Detailed information is displayed with trending and waveform.

To start testing, click “VOLTS/AMPS/HERTZ” on the main menu. And you will come to the
following screen. It presents 3-phase voltage, 3-phase current, Neutral current and L1
frequency as below.

For voltage, it is value for phase-neutral in 3 phase 4 wire. And in 3 phase 3 wire, it is
value for phase-phase.

[¥UOLTS/ANPS /HERTZ

' 84-09-2012 15:88:36 08:80: 81 ' 04-09-2612 15:08:36 00:00:12
L1 L3 N HOW HAX HIN aue

urms H7.62 H7.78 H7.70 0.000 u1 (uv): 57.790 57.73 57.62 57.67

Upk 92.33 84.B6 86.33 0.000 57.79 57.82 57.77 57.19

us (v): 57.69 5H7.72 OS7.6F 57.68

B g man el [l un (U): 0.000 0.000 0.000 0.000

= A28 Wz :49.99 50.00 49.98 49.99
. 5 i 11 (a): 0.516 0.517 0.516 0.516
frms  0.516  0.508 0.506 0.493 0.510 0.510 0.508 0.509
apk  0.861 0.873 0.830 0.727 13 (A): 0.506 0.506 0.505 0.506
CF 1.667 1.717 1.640 1.459 In (n): 0.499 0.499 0.499 0.499
BACK | LIST| DET. | TRE. | WAVE | HOLD | SAUE BACK | LIST | DET. | TRE. | WAVE | HOLD | SAVE

Fig. 4.1.1 List Fig. 4.1.2 Detail

84-09-2812 15:88:36 B0:82:29

-
| -

57.69 8.517

Bn 1n 2m
BAGK | LIST | DET. | TRE. | WAUE | HOLD | SAUE BAGK | LIST | DET. | TRE. | WAUE | HOLD | SAUE
Fig. 4.1.3 Trend Fig. 4.1.4 Wave
[voirssmesmerrz
N 04-09-2012 15:08:36  BO:BO:16

.SﬁUE.DﬁTHI
SAUE SCR. |

CANCEL |

BACK | LIST | DET. | TRE. | WAVE | HOLD [ SAUE
Fig. 4.1.5 Save
Descriptions of the buttons on the screen are as below:

: Click it to go back to the upper menu.
LIST]: Listing for Voltage (rms, peak value and crest factor), current (rms, peak value and

11
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crest factor) and frequency (Fig. 4.1.1).

: It presents detailed testing data for 3 phase and N including present, maximum,
minimum and average data (Fig. 4.1.2).

: It displays the trending for voltage, current and frequency for each phase. Click the
left top box to change the displaying data.

: It shows the waveform of each phase for voltage and current (Fig. 4.1.4).

: Click this button to read the measurement results and save them. To restart, click

the other buttons, like .

: Click to save the testing data or current screen. For screenshot, the USB drive
should be connected (Fig. 4.1.5).

“04-09-2012 15:08:36": It indicates the present time.

“00:00:16” indicates the duration of this measurement.

NOTE: Manually saving of testing data is important for all measurements except “Record”
function which will automatically save the data.

4.2 Harmonics

Harmonics can be a huge hazard in electrical system, especially old ones. Test of
harmonics is very important. This device tests THD and harmonic voltage and harmonic
current for all phases with trend and spectrum (histogram). For comparison of testing
value with international standards like EN 50160, please refer to DATAVIEW
SOFTWARE.

Toget started in screen, click “HARMONICS” in main menu. Wait for 10 seconds. You will
come to the list of testing data in Fig.4.2.1.

It measures harmonic voltage and current for all phases.
®|HARMONICS
UOLT | AWP | SET. |

a0:008:41 80:00:52

voLT | AMP | SET. |

Unit:%f

THD: 1.40 0.88 1.08
=~ [TW1:_100.0__ 100.0 _ 100.0 ]
- Hz2: 0.2 0.14 0.21

H3: 0.18 0.14 0.14

Hu:  0.39 0.21 0.26

H5: 0.13 0.05 0.06 THO H1 A3  H5 A7 B9
| He: 0.20 0.14 0.17 [ »
BACK | LIST| HWIST.| TRE.| HOLD | SAUE BACK | LIST| HIST.| TRE.| HOLD | SAVE|

Fig.4.2.1 List Fig.4.2.2 Histogram

| = HARMONIGS
a08:01:18 n* 00:01:86

voLT | aMp [SET.. voLT | AHP | SET. |THDS
m 0.866 0.679
- Unit of Har. UOLT: La3
— [ e 00.0
| Unit of Har. AHP: i(]!::l
A = -
. A3 |_]5
For record: i 09
THD=+| W12 |
Esc | ok |[.13 s B
ot il k
- HOI U.TG u. Iy u.15 on
BACK | LIST| HIST.| TRE.| HOLD | SAVE BACK | LIST| HIST.| TRE.| HOLD | SAVE|
Fig.4.2.3 Setting Fig.4.2.4 Trend

12
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Below are the detailed descriptions of all the functions in Harmonic measurement:
Function keys of Hack, LI|ST, HIBT, | |HOLD| and |SAVE| have the same operation as
described in 4.1 Volts/ Amps/ Hertz.

: It is setting for displaying units of voltage and current like Fig.4.2.3. When you click
the button o you will see the presetting unit. Under “For record”, you could
select any two harmonics that will display in (Selectable in Fig.4.2.4).

: It presents the trending for measuring data. Click the top center; you could switch
between the two presetting harmonics (Fig.4.2.4).

4.3 Power & Energy

This is for testing both Power and Energy. They include the functions as below:

Power: 3-phase apparent power (kVA), active power (kW), reactive power (kVAR), power
factor (PF), voltage (V), current (A) and phase angle.

Energy: 3-phase apparent energy (kVA), active energy (kW), reactive energy (kVAR),
power factor, kVAh, kWh and kVARh.

In energy testing, the analyzer measures power consumption by integrated power

measurement over time. You could use this function for quick verification of revenue

meters.

To get started, click “POWER & ENERGY” in main menu and wait for 5 seconds, you will

come to the screen below:

L1 L3  Total L1 L3  Total
S (kun): 0.294 0.294 0.293 0.881 S (kun): 0.294 0.294 0.293 0.881
P (kW): 0.294 0.294 0.293 0.881 P (kW) : 0.294 0.294 0.293 0.881
Q(kvar): 0.001 -0.00 -0.00 -0.00 0 (kvAaR): 0.002 -0.00 -0.00 -0.00
PF : 1.000 1.000 1.000 1.000 PF : 1.000 1.000 1.000 1.000
UoLT¢ U): 57.70 57.73 57.B5 WS (kvah): 0.001 0.001 0.001 0.004
AMP ¢ A): 5.096 5.091 5.079 WP (kWh) : 0.001 0.001 0.001 0.004
Du-i(%: 0.2 0.0 -0.4 wQ(kvaRh): 0.000 -0.00 -0.00 -0.00
BACK | LIST| DET.| TRE.| HOLD | SAUE BACK | 1157 | || 7ee | HoLp || sAuE |
Fig.4.3.1 List Fig.4.3.2 Energy
L1 L3  Total 8.881
HAX kW - 0.295 0.294 0.293 0.881
HIN kW 0.294 0.294 0.292 0.881
HAX KUAR: 0.002 0.001 -0.00 -0.00
HIN KUAR: -0.00 -0.00 -0.00 -0.00
HAX PF : 1.000 1.000 1.000 1.000
MIN PF : 1.000 1.000 1.000 1.000 .
8m
BAGK | LIST| DET.| TRE.| HOLD| SAUE| BAGK | LIST| DET.| TRE.| HOLD| SAUE|
Fig.4.3.3 Detail (Power) Fig.4.3.4 Trend

Click POW| and [ENG] on the left top to switch between power testing and energy testing.
Operations of all the buttons are same as described before.
In Power testing, you could view the trending of active power (kW) and power factor (PF)

13
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by Clicking the button [TREJ. These two items could be switched to each other in the
option box on the top (Fig.4.3.4).

4.4 Unbalance

Unbalance is expressed as the ratio of negative sequence and null sequence to positive
sequence components. A perfect balanced system has no negative sequence or null
sequence components.

Before testing measurement of unbalance, you could alternatively set initial angle and
angle range of different way. For instruction, please refer to Phase Angle Setting.

Unbalance measurement will test 3-phase unbalance for both voltage and current. Click
in the main menu and wait for 5 seconds to start testing as Fig4.4.1.

It presents the 3-phase unbalance in negative sequence (“Ne.s.”), positive sequence
(“Po.s.”) and zero sequence (“Nu.s.”).

[¥uNBALANCE B
04-09-2812 15:18:26 00:00:06
uoLT (U AP ()

L1 :57.65 .40.00 ° 5.102 20.18 °
57.73 Z£-120 ° 5.091 2-120 ~
L3 :57.64 2120.0 ° 5.075 £120.2 °

Po. s. :57.67 5.089

Ne. s. :0.078 0.009

Nu. s. :0.042 0.012

Ne.s. Unbal.:0.13 % 0.17 %

Hu.s. Unbal.: (.07 % 0.23 %

BACK | LIST | VECT | TRE. | HOLD | SAUE
Fig 4.4.1

The data could also be viewed in vector when you click the button and click to
view the tendency of measurement data. It will track the changes of unbalance as different
loads come on and offline.

B4-09-2612 15:18:26 08:806:19 B4-09-2612 15:18:26 0B:-80:37
UOLT (U) e 9.113  0.292
L1 :57.662 0.0 °
57.73.2-120 *
L3 :H7.67.2119.5°
AP (R) o
L1 :5.103£-0.5 °
5.0902-120 ° =20
L3  :5.077£120.0° -9g° on
'BACK | LIST | VECT | TRE. | HOLD | SAUE  BACK | LIST| UECT  TRE.| 'HOLD | SAUE
Fig. 4.4.2 Vector Fig. 4.4.3 Trending
4.5 Record

In the function “RECORD”, ZXDN-3561will become a monitor for the testing
functions of Voltage/current/frequency, Power, Harmonics, Unbalance and Flicker
simultaneously. This function will help you uncover some hard-to-find or intermittent
issues by recording all the testing data. Maximally ZXDN-3561can record up to 960
hours with interval of more than 2 minutes and 59 seconds. It will capture shorter time
duration with recording interval as low as 3 second.

14
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Click "RECORD?” in the main menu you will come to the next screen for parameter setting
as below:

(%] RECORD —- 220 / 50.01z

Circuit Mo. = 1 VOLTS/AMPS/HzZ: wait for:865

Wiring @ 3-phase/i wire
Nominal Uolt: [22p.88 U VOLT ( V): 57.66 57.74 57.69
PT ratiofU/V) | 1.8 /| 1.8 aMp ¢ AY: 5.103 5.090 5.077
S I EE U deviate( %): -54.6 545 -54.6
HAX Rec.time: 9680 H B8 H

puration =5 | H [18  H HEgEz dt=) - A0 00
Rec.interval: 68 H [3 = Hz deviate : -0.01

Fig. 4.5.1 Fig. 4.5.2

Firstly do all the parameter settings. To change the way of wiring, please refer to
Parameter Setting. As recording interval changes, maximum recording time will
automatically be calculated.

After the setting, click to proceed with recording measurement. The testing record

will be automatically saved in main unit memory. To view this information, please refer to
5.1 Data Management. Screen will display live data simultaneously for all functions. Click
on the left top box to shift to other events like harmonics, flicker and so on.

NOTE: To ensure sufficient power supply during data recording, you are suggested to
connect the Analyzer with proper AC source with power adaptor.

4.6 Fluctuation/ Flicker

Flicker measurement gives an indication of whether voltage fluctuations will cause
annoyance for a typical person working under incandescent lighting (60W). A reading
higher than 1 means most people will perceive the voltage changes. The testing is
optimized on a incandescent lighting powered by 120V/50Hz or 230V/60Hz. Short-term
flicker (Pst) and long-term flicker (PIt) for each phase will be displayed.

Voltage fluctuation is defined as a series of high-speed variation or continuous change of
voltage rms. variation cycle is more than power frequency cycle. In power system, voltage
fluctuation could happen many times. Variation process could be regular or irregular.
Voltage fluctuation is normally described as relative voltage fluctuation. It is numbered as
the ratio of two nearby extremums (keep changing in series of voltage rms) difference to
rated voltage.

Click “FLICKER"in the main menu, input the rated voltage and wait for 6 seconds, you will

see the screen as below (Fig. 4.6.2). If there is any event, it will be displayed on the
screen.

15
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2612-69-05 15:39:57
802 60: 84
1 L1 L3
oo el L it ]
Pst i ———= Pst e e S
Rated U :220.88 y
P1t . ooy P1t e
BACK | START |
| BACK | SAUE |
Fig. 4.6.1 Fig. 4.6.2

4.7 Dips/ Swells

Dips & Swells are used to record transient changes of voltage as short as half a cycle.
When the rms voltage exceeds the nominal voltage by 10 to 80% for 0.5 cycle to 1 minute,

the event is called a "swell".

A "dip" (in British English) or a "sag" (in American English - the two terms are equivalent)
is the opposite situation: the rms voltage is below the nominal voltage by 10 to 90% for 0.5

cycle to 1 minute.

Dips & Swells mode makes rapid rms voltage and current readings on all phases.

Tobegin the test, click “Dips & Swells” for parameter settings.

Input the nominal voltage, swell threshold and dip threshold, and click [START]| to carry out
the test. You will see the waveform in Fig 4.7.2. In this screen, nominal voltage is defined
as 100%. For example, if nominal voltage is 220V, then 264V will be described as 20%

upper. 176V will be described as 20% lower.

DIPS/SWELLS -- SETTINGS m YIS /SUELLS
§5-09-2012 17:39:41 0B:00:84
130%'0. 800 0.800 A
120%-
Mominal Uolt: 2268.8 u s
Swells Thrs = (264.8 u 100%-
Dips Thrs = [176.8 U S i
0% -
70% - >
BACK | START | BACK | Events: 0000
Fig 4.7.1 Fig 4.7.2
4.8 Inrush

Inrush is the dash current happens when there is high load or low impedance load.
Generally, when the load is in normal working condition, current will be stabilized after
some time, like the duration after some big loads (e.g. motor and frequency converter)

starts.

Inrush testing function could record the variation trend from dash current to current

stabilization. This process is called one inrush.

Click “INRUSH” in main menu, you will come to the screen for parameter setting as Fig

4.8.1.
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“Expected T’ indicates the expected time for testing inrush.

“‘Max Amp” indicates the maximal current that expected inrush may reach.

“‘Nominal Amp” indicates the current value of device under normal working condition.
“Threshold”: it is called one inrush when current value reaches the presetting threshold.

[¥]INRUSH —- SETTINGS [®]1HRUSH
B5-09-2012 17:40:24  00:00:02
G 130%'9 . 821 8.625 |
Expected T :/3 S
120%-
Max Amp A 112%-
Hominal nmp:im A 100%-
Threshold :78.88 g BTY - i
0% -
|
TO% -‘Dm
BACK | START | BACK | Tines: [EEER
Fig 4.8.1 Fig 4.8.2

Nominal current is used as standard (100%), if current value reaches threshold, it is called
one event. If nominal current is 20A, threshold is set as 30A. 30A is at 150%.

“Max Amp” is the maximal current that can be displayed during testing of inrush.

For exact time when inrush happens, users can refer to PC software ofZXDN-

3561.

After the parameter setting, click the button [START| to begin the test Fig 4.8.2.
ZXDN-3561will automatically keep record when inrush is detected. Tomanually quit the

testing, please click the button .

4.9 Scope

Oscilloscope function in ZXDN-3561could simultaneously testing 3 phase 4 wire power
system for voltage and current. It is used to observe and capture signal variation when
power system is running. Click “SCOPE” in main menu, you will see the screen as Fig
49.1.

[ 40= usdiv
BACK| CH UOLT: | & Zms/div  SAUE |

Fig 4.9.1
For the setting of displayed parameter, please click the options at the bottom of the screen
to view the scope in different way.
“CH” indicates channel. It has options including voltage, current, L1, L2, L3 and N.
“div” indicates each lattice where the scope is described. Voltage has the range from
20V/div to 300V/div. Current has the range from 0.25 A to 2.5 A. time ranges from 1ms/div
to 80ms/div.
To quit the scope testing, press the button and it will be change to . Torestart,

click [RUN.

17
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5 SYSTEM MANAGEMENT

System setting includes function for data management, parameter setting, calibration,
time setting and so on. For full information and operation, please click “SYSTEM” on main
menu.

]

DATA MANAGEMENT
SETTINGS
LANGUAGE

SET COLOR

ANGLE SETTIHNG
UERSIDHN

BACK | 64-09-2012 15:28:26

Fig 5

5.1 Data Management

All testing data you have saved before could be viewed, transferred to PC ordeleted
directly in data management. Screen with detailed information will be displayed as below
by going to “SYSTEM"—"DATA MANAGEMENT".

Type:|  RECORD =

File Edit time size

808 RECOOB1A.PQD,04-09-2812 15:20,5KB |

BACK | T0 USB| DEL.| FORHAT |
Fig 5.1
I Tupe:voLTs/ANPS HERTZS Type: UOLTS/AHPS /HERTZZ
' File Edit time size File Edit time Size

N D IS PR EPAE T T - | |89 BASOAP86.POD,B84-09-2812 16:48,772B - |

|
ﬂ| Format?
DEL.ALL | ‘o o
CANCEL | Mo [ oK |

BACK | 10 usB| DEL.| FormaT| | | pack | 10 usB| DEL. |[FORNAT:
Fig 5.1.1 Fig 5.1.2
To save the data in your PC for analyzing, insert the USB drive properly, select the data

and click . To delete the data, select the target and click To format all
testing data, cIickdirectIy. Warning screens will pop up as Fig 5.1.1 and Fig
5.1.2. Click to exit or @to confirm the operation. Please note that you have saved
the data properly. Once deleted or formatted, they could not be recovered.

18
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5.2 System Setting

. Calibration

This is for calibrating the parameter of ZXDN-356. All data have been well
calibrated factory before the product is sent our customers. For testing accuracy, you
are not suggested to carry out this operation if unnecessary. If you really need it, please
contact your supplier for separate instruction.

. Parameter Setting

Parameter setting is required before your testing, mainly described in 4.
MEASUREMENT.

Please go to “PARAM SETTING” under menu “SETTINGS”. Screen will be as below:

™ PARAMETER SETTIMG
Circuit Ho. :/1

Wiring : [ apsay 2 wiring__i
I clamp : Rated Hz:50-8 Hz
L1 [580.8 A Rated U :/220.80
TR PT Ratio(U/u)
: : [1.08 VAT T]
L3 ~688.8 ']
§ CT Ratio{A/f)
N [10.0 A e s01.88
BACK | SAVE |
Fig. 5.2.2.1
3 phase/h wire . 3 phase/3 wire
L1 =
H #- L1
_ L2 L2
= H L3 = | L3
f H
G
TR R Eﬁ @ @ & o
Fig.5.2.2.2 Fig.5.2.2.3

“Circuit No.” indicates the serial number of circuit. This number is self-defined. You will
view this number after you have saved the testing data and transfer to PC.

“Wiring” has two ways, 3 phase/4 wire and 3 phase/3 wire. Select either way and click the
button to view connecting instruction as Fig. 5.2.2.2 and Fig.5.2.2.3.

“I clamp” means current clamp. It is unique and customized for each configuration.

Other parameters like rated Hz and Rated voltage should be input accordingly based on
concrete situation.

After all settings, please click the button and it will automatically go to upper menu.

. Date & Time

For system time setting, please follow the route “SYSTEM"—“SETTINGS”—“DATA &
TIME”. Click each option for date, time and format setting. After setting, click @ to save
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the change.

Time: M5 nh 31 m 37 s

Date format: | pp-MM-YY¥VY 2

-

Date: b ple mhz ¥

oo
Fig. 5.2.3

1.1 Language Setting

Click “LANGUAGE” under the menu “SYSTEM” and select the language needed in the
following screen:

=

Chinese

Horwegian

BACK |

Fig. 5.3

1.2 Voltage Color Setting

For standards of three phase voltage color code in different countries, . provide
customized setting to be in accordance with the voltage testing lead. For its setting, please
go to “SET COLOR” under the menu “SYSTEM?”, you will see the screen below for setting
color of L1, L2, L3 and Neutral.

[¥]SET coLoR

SETTIHG SHOW
L1 Red X

L3 Blue 2

M [Black 3

BACK | DEFAULT | SAUE |

Fig. 5.4

1.3 Phase Angle Setting

This will enable you to set different way of display for phase angle in three phase
unbalance. Please go to “ANGLE SETTING” under menu “SYSTEM”. You will see the
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screen as below for initial angle setting and angle range (optional for -180 °-180 °and
0~360°).

= |Arc set

Set vector initial angle
Dua: ﬁ
Select angle range

[ -188° ~188° =

Fig. 5.5

1.4 Firmware Version and Update

Click “VERSION” under menu “SYSTEM?”, you will see the firmware version.
o=

DATA MANAGEMENT
SETTINES
LANGUAGE
ANGLE |
HEEZ '':** N
|

BACK | B4-89-2812 15:33:26

Firmware Update:

. constantly updates its program as per customers’ need. To update the unit, please

follow the steps as below:

2 Copy the two files (hamed “Program.hex” and “SCRIPTO00.txt") from . to the root
directory of . USB drive.

3 Connect the USB drive with ZXDN-3561main body and restart the unit.

4 Firmware update will be done in around one minute.

5 SERVICE AND MAINTENANCE

6.1 Maintenance

1. Cleaning

Clean ZXDN-3561main unit and its accessories (current clamps, voltage probes,
etc.) with a damp cloth and a mild soap. Do not use abrasives, solvents, or alcohol, as
they can deform or discolor the analyzer and the accessories.

2. Storage

Place the ZXDN-3561and all its accessories into the case after using. It is
unnecessary to remove the battery pack even storing it for a long time. However, the
battery will discharge itself gradually overtime. So please charge the batteries periodically
(like once a month) to
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keep them in optimal condition.

3. Battery Maintenance

3.1). Charging the Batteries

Connect the battery charger to the power supply then to ZXDN-3561 main unit. After the
battery is full charged, it will automatically enter overcharge protection. No damage will
occur to the analyzer even if you charge the batteries overtime.

3.2). Extending the Battery Life

To obtain optimized performance of the battery, discharge the battery completely and then
recharge it fully.

6.2 FAQ

Below are the frequent asked questions that you might come across when using
ZXDN-3561:

Q: The ZXDN-3561can not start up. What is going wrong?

A: The batteries may be power off. If so, charge it properly.

Q: The Analyzer keeps beeping when it’s on.

A: Power of battery is low. Charge it for a while and try again.

Q: The Analyzer is power off suddenly during testing.

A1: The battery may be out of condition. Replace it with a new one and try again.

A2: The testing leads may be well connected. Unplug the testing leads and plug again.

. DATAVIEW SOFTWARE

7.1 Software Installation

Double-click the software name like “PowerQualityAnalysisSystem v5.31 Setup.exe” in
the . USB drive to start installation of the software. Click “Next’—select "I agree to the
terms of this license agreement”— Click “Next’—Change installation path if
necessary—Click “Finish” to complete the software installation. Below screenshots are for
your reference:

B Power, Quality Analyse System Setup > B Power, Quality Analyse System Setup
Welcome : License Agreement

Welcome to the installer for Power Quality Analyse System 6.00 = Flease read the following license agreement carsfully =

Welcome |LICENSE AGREEMENT -

Welcome to the installer for Power Quality Analyse System 600 |IMPORTANT - READ CAREFULLY This licenss agisement is & legal agisement betieen you— |
|[gither an individual ar a single entity) and PITE TECH. INC. [PITE] for the PITE product

Itig strongly recommended that pou exit all Windows programs before continuing with this identified above, which includes computer software and associated media, and may include

installation. | printed materiaks and online or electonic documentation ["S0FTWARE PRODUCT" or
"SOFTWARE"). By instaling, copying, or otherwise using the SOFTWARE PRODUCT, pou

IF pou hawe any other programs nunning, please click Cancel, close the programs. and run this setup | agree to be bound by the terms of this icense agreement. If you do not agree to the tems of

again. |this license Agreement, please do nat activate the SOFTWARE and promptly return the

|unused SOFTWARE to the place from which yau obtained it
Othenwise, click Next to continue.
SOFTwARE PRODUCT LICENSE

The SOFTWARE is protected by copyight laws and intemational copyright treaties, as well as

(3 | do not agree to the temms of this license agreement

] [ comn | <Back | [ Mew» | [ Concal
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5B Power Quality Analyse System Setup B Power, Quality Analyse System Setup

Installation Folder Installation Finished

‘where would you lke Power Quality Analyse System to be installed? F The installation has completed successfully. F

The software will be installed in the folder listed below. To select a different location, either tupe ina
new path, or click Change to browse for an existing folder.

Installation Successful

The Power Quality Analyse Spstem 6.00 installation is complete.

Install Power Quality Analyse System to Thank pou for choosing Power Quality Analyse Systeml

}E “Program Files'Power Quality Analyse System ‘ [ Change ] Please click Finish to exit this installer

Space required: 9.72 MB

Space available on selected drive: 561.1 MB

<Back | [ Hews | [ Cancel |

Fig 7.1.1

7.2 Software Operation
After installation is finished, click the icon named “Power Quality Analyse System” on
computer desktop to run the software. You will see the main screen as below:

# Power Quality Analyse System |Z]@rz|
File(Ey Data(D} ToolsiTi Help(H)

&0 % B 8

Total Times 4 Group Device Test Data
Test Times 7 Times
First Test 06-05-2011 1542
Last Test 23-07-2011 14:43
ready vergion @ B.00

Fig. 7.2.1
It has 5 shortcut icons one the menu, when you move the mouse icon on each of them,
their functions will display as: Import data, View data, Circuit info, Zip database, Version
info. You could also refer to the menu directly.

l %%\ E\ A2

Fig. 7.2.2

Input circuit information

This is to build up a database for all testing data that will be distinguished in different
groups based on company name, size name and soon.

To do this, please go to the menu “File” and then “Input circuit info”, you will see the
screen as below:
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D Crop Name Name Place WoltRange | Standard 5. | M|
[=] 0 0 0 350y T0(My) 10
£ ¥
e Modity | Delste ‘ e By
Fig. 7.2.3

Go to menu “File"—*“Input circuit info”—select ID number—Click “Modify”, you will see the

different setting for standards in the screen below:

X Circuit Infomaton @
1D Crop Name Name Flace VoltRange | Standard 3 . | Ml
m 0 0 o 380V 10[MA) 10
mb] pls sfsdf pls 380%

O3 sdfsdf sdfsdf sfclsd 220V
04 sdfsdf sdfsdf sdfsdf 220V
1111
Os 2222 123123123 11123123 380V
< >
CopName:  [1111
Place: 2222
Circuit Name [3333
This S0: [ENS0160 - HamonicLint: — [vaid  +]
Standad Shortciedt [0 MIN Shattcieut —— [z3
CapacityMVA): CapacitylMya)
ol v O T S
Equipment
All Limit; ,ﬁ FananitulhAWaL
rated freqHz): 50
VoltRange:  [380v -
Save Cancel

Fig.7.2.4

“Thrs 1ISO” means threshold standard for different countries for comparison of harmonics.
It could be EN 50160, Chinese standard or user defined standard. Then these value limits
will be selected as “Valid” and information like “Standard short-circuit capacity” will be
compared with testing result of harmonics to judge if the testing result has any problem in
the local standard.

If this standard or limit is meaningless to you, you just set is “Invalid” in “Harmonic limit”
and “All Limit”.

To add circuit information, please click the button “Add” in Fig. 7.2.3. Other operation is
same as above.

User-defined voltage range

If above voltage range does not meet your local requirement, you could set this
information by yourself. Please go to menu “Tools"—"System set”. You will come to the
screen as below:
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# Frmset X
Date Fomat
TSER 150 (Default)
1 vektRangel[3a0 vmnage Gevidy Volse —[7 Vokfickefi  0dd [ Ewnwet T va e
Uppeil] devisien hamaricsval: content % THD %
ek 2
9 okt Rangel[3000 vnuage dem’iy VDHaga [F vekiickely Odd [ Eenet o va
per’] deviation harmenicsvolt content % THD %
Lowerl). content
3 okt Rangel¥[5o0g vumege dem'_7 Woltage '_.; Vil llmke1_] 0dd ]_3 7 Even volt ]_1 5 Valt ]_4
perl’) deviation hamonicsval: content % THD %
Lowerl%] content %
4 VoRengel/[Jogp0  Yolsdedevidy Wolsge [T Vekfickefi  Dad [z Ewnwer g va G
Uppeil) deviation hamaricsval: cortent % THD %
Lowerl%] content %
5 VokRangelv[zoo00  Velage dewa'_' 7 Woltage '_.; Ml llmke1_] 0dd ]_ Even volt ]_1 3 Malt ]_4
Upperlz) deviation hamonicsval: content % THD %
Lowerl%] content %
6 VotRanel/[E0p0  Yotededevifip  Wolsge  [g Vekfickef]  Dad [pr Ewnwer [z va
Uppeil) deviation hamaricsval: cortent % THD %
Lowerl%] content %
7 vk Hangel\/y_gguuu Wakage dewa'_' 0 Vollage l_-w Mk llmke1_] 0dd ]_ Even volt ]_1 7] Malt ]_3
Upperl] deviation harmonicsvalt content % THD %
Lowerl%] content %
8 VoRangel/[TTopo0 Yotsdedevifip  Wolsge  [g Vekfickefy  Dad [[6 Ewnvet g va B
Uppeil) deviation hamaricsval: cortent % THD %
Lowerl%] content %
9 VeltRang=lv[2z00000 Velage dewa'_' 0 Woltage l_-w Mk llu:ke1_u g 0dd ]_ Even volt ]_U g Malt ]_2
Upperl%] deviation hamaricsval: content % THD %
Lowerl%] content %
Feeny [T Fequency [T 3phae Iphase  [g
deviation deviation unbalance 95% unbalance ‘
Upper) Lowei(%] profi{%) bauz)
Load Default Load User! ‘ Save Userl ‘

Fig. 7.2.5

You could set the voltage ranges and their relevant standards. After the setting, please
click the button “Save user1”. Then you will have user defined data and default data.

Import testing data:

Toimport data, please go to menu “File”—"Import data”—Click “Yes”—select ID number
as below and click “ChooseCircuit”—Select the testing data toimport.

X Circuit Infomaton

In]

VOHRane Standard S
o (N S R

X

Ml

add Modiy |

Delete | ChoaseCircut

Close

Fig. 7.2.6

View All Testing Data

To view data, please choose “Data”---

“All data”, and then you will get a chart asbelow.

You could also select data based on relevant testing function (e.g. Harmonics) under
“‘Data” to view them individually. Double click relevant testing record; you will see detailed
testing data exemplified as below.

Test Device device] test list
All

D ‘ Count | | Time |Type | Duration | RatedVolt ‘ CircuitiD ‘ Circuitharme ‘ Place I

O 9 | CJ2029-06-11 14:02:30 Unbal, Testng  Oh4mB4s 220 o T T

016 il [12023-06-11 13:56:43 HAR: Testing Oh2m2hs 220 o S S
O 2029-06-11 13:42:24 Basic Testing Oh10m 385 220 1} ey ey
[12023-06-11 11:25:47 PowerTesting 0h17m2s 220 o SR SR
[0 2028-06-11 11:22:41 HAR Testing Oh1m33s 220 o e e
[12029-06-11 111916 Basic Testing Oh3m3s 220 o iy iy
[0 2029-06-11 11:02:00 PowerTesting  O0hbm32s 220 o ETET ETET
[12023-06-11 11:00:52 Unbal Testing  OhOm18s 220 o S S
[0 2029-06-11 10:54:10 PowerTesting  O0hbm32s 220 o E E
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Corp. Name:

Place:

Circuit Name:16

Testing Time:2001-07-11 10:22:26

asic: Testing Data

“olt Range: 0.000%

Standard Shon-circuit Capacity{hva):0.0

FTchange:0:0

Electricity Agreement Capacity(MyALD

Duration: Oh 2m 20s
Al Short-circuit Capacity(hya):0.0
CTchange:0:0

PowerSupply Equipment Capacityi(hfy/a):.0

I

00 f-
8.0 -
80.0 }---
750

ltem | AKX | MIN | AVG | 95% Probability |
Uav) 1 100 10 1
Ula(v) kil 98.0 10 R
Ucfv) 10 0.000 104 10
F(Hz) 500 50.0 50.0 50.0
la(A) 1.00 0.000 0672 1.00
I(A) 1.00 0.000 0671 1.00
=] 1.00 0.000 0672 1.00
Change Line
i UafvjChange curve
1250
1200 }----
1150 f-
1100
1050 §-
1000 f---.
%0 |-

o071 01-07-11 01-07-11
10:22:26 10:22:39 10:22:53

o1-07-11 01-07-11 01-07-11 01-07-11
10:23.07 10:23:21 10:2%:35 10:23:49

01-07-11 010711 01-07-11 0-07-11

10:24:023 10:2417 10:24:31 10:24:45

Fig. 7.2.7

Toexport the testing data to a report in Excel format, please choose the button "Export”
like below (Fig. 7.2.8) and testing report will be exported in the format of Microsoft Excel.

Expart(E]

Fig. 7.2.8
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