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MI 2130 VoltScanner Introduction

1. Introduction

1.1 Features

The VoltScanner is a simple instrument designed to record voltage characteristics at
the customers supply terminals in public electricity distribution systems, according to
the EN50160 standard.

It records voltage dips, swells, transient overvoltages, frequency variations and supply
interruptions.

The parameters that tell the VoltScanner what to record are set by PC using the
ScanLink package. Communication between the VoltScanner and a PC is carried via
RS232 cable and is optically coupled, so that the PC is electrically isolated.
VoltScanner can store about 3500 events.

The VoltScanner has four LEDs to provide different information about the state of the
VoltScanner (memory full, low battery, polarity, events).

1.2 Applied standards
Instrument operation: EN 50160
Safety: EN 61010-1

EMC emission: EN 50081-1

EMC immunity: EN 50082-2

1.3 Warnings

In order to reach the highest level of operator’'s safety, it is necessary to consider the
following general warnings:

If the instrument is used in a manner not specified in this User Manual, the
protection provided by the instrument may be impaired!

Do not use the instrument and accessories, if any damage is noticed!

Service intervention is allowed to be carried out only by a competent and
authorised person!

Consider all generally known precautions in order to avoid the risk of electric
shock while dealing with electric installations!

Use only standard or optional test accessories supplied by your distributor!

Disconnect all test leads before opening the battery cover!
Do not use nonrechargeable batteries

If the instrument is disconnected, download Data during data retention time
(230 h with battery capacity of 600 mAh), otherwise data will be lost.
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1.4 Accessories

Standard
- VoltScanner instrument MI 2130 H
Mains measuring cable 1.5 m
Battery - rechargeable 4 x 1.2 V
Windows Software "ScanLink" with RS 232 interface cable
Instruction Manual
Declaration of conformity
Production verification data
Declaration of warranty

Optional

- Small soft carrying bag Order No. A 1020
Universal test cable, 3" 1.5m
with 3 pcs safety test tips Order No S 1112
Set of Alligator clips (black), 3 pcs Order No. S 2010

1.5 PC Hardware Requirements

Pentium processor-based computer, with Windows 95, 98 or 2000, NT, XP
one free serial port
CD-ROM drive

1.6 Battery charging specifications

Empty batteries charging current: 100 mA

Full batteries charging current: 40 mA
Charging time of empty accumulators (NiCd type, 1000mAh): 18 h

Current consumption of disconnected instrument: ca3mA
Minimal data retention time of fully charged accumulators

(NiCd type, 1000mAh): 180 h
Voltage range: 80V -265V
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1.7 Maintenance

Batteries

AThe instrument is under hazardous voltage. Disconnect all test leads before
removing battery compartment cover.

If it is necessary to replace batteries, all four MUST be replaced. Ensure that
batteries are installed with correct polarity.

Do not use nonrechargeable batteries.

There may exist special environmental regulations concerning the disposal of
batteries. If requested, follow the regulations.

Cleaning

To clean the surface of an instrument, use a soft cloth slightly moistened with soapy
water or alcohol. Then leave the instrument to dry totally before use.

Do not use liquids based on petrol or hydrocarbons!

Do not spill cleaning liquid over the instrument!

Service and ReCalibration

For repairs under warranty, recalibration of the VoltScanner, and for further information,
please contact your distributor. It is recommended that VoltScanner is recalibrated once
every two years.

Manufacturer's address:

METREL d.d.
Ljubljanska 77
S1-1354 Horjul

tel: +(386) 1 7558 200
fax: +(386) 1 7549 095
e-mail: metrel@metrel.si
internet: www.metrel.si
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2 Setting Up the VoltScanner

2.1 Installing ScanLink package

Close all other running applications, or restart Windows before installing the
ScanLink package.

Insert the ScanLink CD-ROM in your drive and run Setupex.exe.

Select the Destination Directory for the ScanLink package.

Click Next to begin the installation.

2.2 Selecting Language

Go to Config menu and choose Language option. It enables you to select one of the
available languages. You should restart the ScanLink program to apply the selected
language.

2.3 Sending Parameters to the VoltScanner

VoltScanner communicates with your PC via RS232 cable. Plug the RS232 cable into
an available COM port in your PC and into RS232 connector in the VoltScanner and
run the ScanLink.

2.3.1 Selecting a COM Port

With ScanLink program running, go to Config menu and choose COM port. The
following COM Port Configuration window will open. Choose appropriate COM port and
click OK. Baud Rate for the VoltScanner is by default 9600.

COM Port Configuration

— COM Part——— — Baud Rate
& COMY: £ a0 (¥ e
i COM2

£ 4B £ 9E
i~ COM3
i~ COmM4

0] Cancel
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2.3.2 Setting the Instrument Type

Before sending the Settings parameters to instrument for the first time you should
select Instrument type. Go to Config menu and choose Instrument type option. The
following Instrument Settings window will open:

% Select Instrument type B=

— Instrument type

&+ Ml 2130 [115%, 230Y]

M 2130-L [115Y)

M 2130 -H  [230Y)

Cancel

2.3.3 Setting the Thresholds

Click the Settings button in the toolbar in the main window, or go to the File menu and
choose Settings. The following Instrument Settings window will open.
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% Instrument Settings

 Function tode
| & Ewentand Transient = Periodics

— Ewvent & Transient 1 Ferodics

| [~ Phaseto Neutrsl i Sampling interval !

Swell Woltage (WAC) [225

Dip Voltage (VAC)  [215 = L g f0 0
Transient Yoltage [VquD I

; e e (i

B s L

— Meutral to Ground —————— IHAEEE | . ......... 50 Hz b0 Hz .

Swell Vaoltage (vac) |50 | vaoltage |

Transient Yoltage [VD[imD o 220- 240 110-130%

- Frequency 5  When Memory Full

High Freguency [(Hz) ;50,1 _ " Stop recarding :

Low Frequen Hz ;49,9

gl | & Dwenwritting the oldest Data E

EN 50160 '

Save as Default

Send Parameters Cancel Default Parameters i

VoltScanner can operate in two modes - Event & Transient and Periodics. Select the
appropriate menu for the VoltScanner to operate.

Event and Transient mode

In this mode the VoltScanner records single events that fall above or below the set
thresholds.
Event & Transient section has three subsections.

Line to Neutral
Neutral to Ground
Frequency

To change the value of any threshold click on the setting (the numbers become red)
and set the value with up and down buttons.
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Voltage Swell

A voltage swell is an increase in line voltage that can last for an indefinite period. The
VoltScanner records swells that are above the set threshold for at least one cycle
(20ms/50Hz) with a 3 volts hysteresis.

Voltage swells are usually caused by fault conditions, the energization of large loads
which require high starting currents, intermittent loose connections in power wiring,
large load changes and power line switching. The fault condition can be close to or
remote from the point of interest. If swells reach too high a peak, they can damage
electrical equipment. The utility's voltage regulating equipment may not react quickly
enough to prevent all swells.

The next picture shows a short voltage swell lasting only two cycles.

Voltage Swell

Voltage Dip

A voltage dip is a decrease in line voltage that can last for an indefinite period. The
VoltScanner records dips that are below the set threshold for at least one cycle
(20ms/50Hz) with a 3 volts hysteresis.

Voltage dips are generally caused by faults occurring in the customers installations or in
the public distribution system. Common causes are short circuits on the electric power
system, motor starting, customer load additions, and large load additions in the utility
service area. Dips can cause computers and other sensitive equipment to malfunction
or simply shut off and can damage certain types of electrical equipment. The events
occur mostly in random manner. The majority of voltage dips have duration less than 1s
and depth less than 60%. The next picture shows a short voltage dip lasting only two
cycles.

Voltage Dip

A
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Voltage Transient

A voltage transient is a short duration overvoltage which lasts a few milliseconds or
less. The VoltScanner records transients both on L-N and N-PE inputs, which are
above the set threshold and last at least 1lus. It records magnitude and phase of a
transient. If there are more transients in one half cycle, the VoltScanner records
magnitude and phase of the highest transient and the number of transients that
occured.

Transients are usually caused by lightning, electrostatic discharges, load switching or
faulty wiring. Transients can erase or alter computer data and, in extreme cases, they
can even destroy electronic circuitry and damage the electrical equipment. Generally
speaking, transients can be classified into two categories:

An impulsive transient is a sudden, non-power frequency change in the steady state
condition of voltage, which is unidirectional in polarity (either positive or negative).
The most common cause of impulsive transients is lightning. They are generally not
conducted far from the source of where they enter the power system, although they
may, in some cases, be conducted for quite some distance along utility lines.

An oscillatory transient is a sudden, non-power frequency change in the steady state
condition of voltage which includes both positive and negative polarity values.

Impulsive Transient

Frequency Variations

Frequency Variations are defined as a deviation of the power system fundamental
frequency from its specified nominal value (e.g. 50 Hz or 60 Hz).

The power system frequency is directly related to the rotational speed of the generators
supplying the system. There are slight variations in frequency when the dynamic
balance between load and generator changes. The size of the frequency shift and its
duration depends on the load characteristics and the response of the generation control
system to load changes.

Frequency variations that go outside the accepted limits for normal steady state
operation of the power system can be caused by faults on the bulk power transmission
system, a large block of load being disconnected, or a large source of generation going
off- line.

The VoltScanner records frequency events whether the frequency goes above or

11
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below the set threshold for at least three cycles.
The following picture shows a short frequency variation (high frequency), lasting only

two cycles.
Frequency Variation

A A VLA
VR )

WERWATATER WAL
VARRVAR/R/ERVERY

Voltage Interruptions
Voltage Interruptions can be the result of power system faults, equipment failures and
control malfunctions. Interruptions can be classified into two categories:

long interruptions (longer than three and a half minutes)
short interruptions (up to three and a half minutes)

Long interruptions are often permanent and require human intervention to repair the
system for restoration. The VoltScanner records an interruption, if voltage drops below
90Vrms for at least one cycle (20ms/50Hz).

Periodics mode

In this mode the VoltScanner records the mean values of the supply voltage over a
given sampling interval. It also records the minimum and maximum cycle during each
sampling interval. This sampling interval is set in Periodics section by choosing
minutes or seconds and setting the time with up and down buttons. It can be set
between 1 second and 21 minutes at 50 Hz and 1 second and 18 minutes at 60 Hz.
The Estimated time tells you how long the VoltScanner will be recording before it runs
out of memory. If sampling interval is 1 second, this will be approximately 1 hour and for
sampling interval of 21 minutes, VoltScanner will keep recording for 47 days.

General Settings

There are some general parameters in the Instrument Settings window that have to be
set regardless of the thresholds chosen in Event & Transient or Periodics section.

Frequency
In this section the nominal frequency (50Hz or 60Hz) of the supply voltage must be set.

12
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Voltage
In this section, the nominal value (220 - 240V or 110 - 130V) of the supply voltage must
be set.

Memory

In this section, you can choose between two modes of storing data. VoltScanner can
stop recording when memory is full, or can operate as circular FIFO (first in first out)
register and overwrite the oldest data.

Default Parameters

The VoltScanner has factory-installed threshold parameters that can be reached by
clicking the Default Parameters button.

If these factory-installed parameters don’t suit you, you can set your own default
parameters. By clicking the Save as Default button, you can save the parameters
which are currently in the Instrument Settings window as your default parameters. Note
that the factory-installed settings are erased once you save your own default
parameters.

EN 50160
By clicking the EN 50160 button, the parameters are set according to EN 50160
standard. This means:
Voltage Swell and Voltage Dip in the Line to Neutral section are set to +10% of the
nominal voltage
High Frequency is set to 50,5Hz and Low Frequency to 49,5Hz.
Sampling interval in the Periodics section is set to 10 minutes.

2.3.4 Sending the Parameters

By sending the parameters to the VoltScanner, all the data that is stored in the
VoltScanner is lost.

Click the Settings button in the toolbar and then click the Send Parameters button. The
following dialog box will appear.

Yarning

mend Farameters?
sending will reset instrument's recorded datal

13
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If you want to proceed click the yes button. A notice Connecting to Instrument will
appear until the communication is over, which may take up to 8 seconds. If everything
is OK, the following dialog box will appear:

Information

-

\igﬁ Farameters successiully sent.

Click the OK button to clear the message. The VoltScanner starts to record immediately
after the communication has been successfully completed.

If not:

ScanbLink

Communication failedl

Click the OK button to clear the message and check the following possible errors:

Make sure that RS232 cable is securely plugged in the VoltScanner and PC
Make sure that no other windows program is using the serial port.
Make sure that your COM port settings are correct

14
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3 Plugging in the VoltScanner

After the parameters were successfully sent, the VoltScanner is ready to begin
recording. Every 8 seconds it checks the line voltage. If the voltage is higher than 70V,
it wakes up from this power down mode and starts recording. So after the VoltScanner
is plugged in, it may take up to 8 seconds before it starts recording. The next picture
shows the VoltScanner plugged into an outlet with shuko plug, and universal test cable
with crocodiles.

3.1 Light Indicators
VoltScanner has four LEDs which indicate its condition:

Polarity — indicates if VoltScanner is correctly (proper polarity connection) plugged
into an outlet. If it is plugged in correctly, the LED lights steadily, otherwise it blinks
once every second. This will not damage the VoltScanner, but Neutral to Ground
events are not recorded correctly, because the VoltScanner will measure Line to
Ground voltage instead of Neutral to Ground voltage.

This LED also indicates the presence of a line voltage (at least 90Vrms) in an outlet.
Event — indicates if any events have been stored. As soon as the VoltScanner
stores one event, LED starts blinking once a second. If line voltage drops below
90Vrms for more than 3.5 minutes, it blinks only once every 8 seconds, if any events
have been stored.

Memory — indicates if the memory of the VoltScanner is full. When the memory is
full ( about 3500 events), LED starts blinking once a second.

Battery — indicates battery status. If battery voltage is dangerously low (the data
could be lost when operating on battery power), it blinks once a second. The
VoltScanner has four 1.2V rechargeable batteries. When plugged into an outlet with
line voltage present, the VoltScanner doesn't consume any battery power and the
rechargeable batteries (if low) are constantly charging by the internal charger. The
VoltScanner only operates on battery power when there is no line voltage present
(before it is plugged in, during voltage interruptions and after it is plugged out).

15
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Note:

Before using the VoltScanner for the first time, plug it in an outlet for at least 5 hours
or over night, so that batteries will charge up.

If the VoltScanner hasn’t been used for more than two months, also plug it in an
outlet for at least 5 hours or over night before using it again.

If you don’t plan to use the VoltScanner for a longer period of time, you can always
leave it plugged into the nearest outlet (no need to be set), so that the batteries will
be full when you need it.

The LEDs only blink when line voltage is present. During longer voltage interruptions
(longer than 3.5 minutes), the VoltScanner goes into power down mode in which only
Event LED blinks every 8 seconds, if there are any events stored.

16
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4 Downloading and Analysing Data

In the main window click the DownLoad button in the toolbar, or go to the File menu
and choose DownLoad. The following dialog box will appear:

Confirm i

If you want to continue with the download click the Yes button. Note that once you
download the data, the VoltScanner is not set and will not record any data until new
parameters are sent. Downloading can last up to 40 seconds (Baud Rate 9600) if
memory is full. When downloading is completed, the results are displayed in the Data
Table.

4.1 Periodics mode

% ScanLink
Data Edit Analuze Config Help
& H & #i {8 I B |
Open Data Save Data Copy Data Settings DovynLozd EM 50160 Graph Exit :
Diata: Testal rec Periodics i
Seftings Info Data Table ; E
Average hiry i hta ; Diate [ Time ; (=
4 210 210 211 13. 4. 2001 135:40:54
21 M0 M2 13. 4. 2001 13:40:55
20 20 211 13. 4. 2001 15:40:56
208 205 M2 13. 4. 2001 13:40:57
208 208 209 13.4. 2001 13:40:58 e
20 205 211 13.4. 2001 15:40:58
210 210 M2 13. 4. 2001 13:41:00
211 211 M2 13.4.2001 13:41:01
211 211 2 13.4. 2001 13:41:02
[

Data Table has four columns:

average value measured over a given sampling interval
minimum value of a single cycle inside a given sampling interval
maximum value of a single cycle inside a given sampling interval

17
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date and time (at the end of each sampling interval)
If voltage was out of range, the Data Table will show the value 999.
By clicking the EN 50160 button, software performs an analysis according to the EN
50160 standard which requires:

- 95% of averages must be within the range £10% of the nominal voltage
- all averages must be within the range +10% and -15% of the nominal voltage

This standard also requires that the sampling interval lasts 10 minutes, but the software
performs the same analysis, if sampling interval is different.

Before the analysis is performed, you must select the proper nominal voltage in order to
get the correct results.

% EN 50160

Mominal voltage:

Ik Cancel

The results of the EN 50160 analysis are presented at the top of the Data Table. The
first box shows the percentage of the measured averages that were within the range
+10%,-15% of the nominal voltage (this must be 100%) and the second box the
percentage of the measured averages that were within the range £10% (at least 95%).
If both are OK, the overall evaluation is OK, otherwise NOT OK.

% ScanLink
Data Edit Analyse Config Help
c = N 7y e i B |
Open Data Save Data Copy Data Settings Dowenload EN 50160 Graph Exit :
Data; TestAl rec Periodics g
Settings Info | DBla Takbie )
[~ Resuttof EN 50160
| 230V [+10%-15%) | 100.0% | OK ' Er 40160 '
230V (+10%-10%) [1000% (oK | QK |
Average i hfiry i Il Date f Time -
4 >0 X0 211 135, 4. 2001 13:40:54
211 210 M2 13 4.2001 13:40:55
M0 ™0 11 1342001 13:40:56
2058 203 M2 13.4.2001 13:40:57
208 203 209 13 4.2001 1340058
X0 203 211 13 4.2001 13:40:59

18
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At the top of the Data Table is info about the file: the File name and the mode, in which
the VoltScanner has recorded this file (Event & Transient or Periodics).

By clicking the Settings Info button, you can see with which thresholds the
VoltScanner was recording data in the current file.

Settings Info window:

% ScanLink EEE
Data Edit Analyse Corfig Help
= H ™ 3 8 it
Open Data Save Data | Copy Data Settings Dovwenloac EM 50160 Graph Exit
Data: Periodics }
] Data Table | :
~ Mode
" Evert and Transient ' Periodics
— Ewvent & Transient — Periodics
- Phase to Meutral Sampling intervsl 1
Swell Valtage (WAC)
Dip Yoltage [ WAC)
Transient Yoltage (YDC)
— Freguency
— MNeutral to Ground o9 Lo
Swell Voltage (WAC) — Voltage
Transient Yoltage [ VDC) . & 20 240% 110130
~ Frequency — When Memory Full
High Frequency (Hz) | £ Stop recording
Low Frequency (Hz) |
| ' Overwritting the oldest Data

4.2 Periodics graphs

By clicking the Graph button, you can view Voltage/Time graph with all three voltage
values: average, MIN and MAX.

If EN 50160 analysis was performed before drawing the graph, the graph includes red
lines that indicate high and low limit of the EN 50160 (x10% of nominal value).

Once the graph is drawn, it is easy to zoom in and out. For zooming in position the
mouse on the left upper corner of the area you want to inspect, left click and mark the
desired area by dragging the mouse. For zooming out just left click and drag the mouse
left and up.
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% Periodics in Graph

Execute

| AVERAGE and MIN/ MAY voltage |
T T T T - haximum
I 1 i 1 & Average
-8 Minimum
— High Limit
— Ly Lirmit

230 4

243 4

240 4

2351

230 4

2251

Vaoltage

220 4

213 4

210 4

205 4

200 4

1 T T T T T T T T T T T T T
30.5.2001 10:50:41 3005 2001 10050043 30.5. 2001 10:50:45 3005, 2001 1050047

Date and Time

Zoom in graph:

% Periodics in Graph

Execute

| AVERAGE and MM/ MAY voltage |

= hlaximum
& Aversge
-& Minimum

— High Lirnit
— Loy Lirmit

260 4
230 4
240 4
230 4
2204
2104
200 4
190 4
180 4
170 4
160 4
1350 4
140 4
130 4
120 4
110 4
100 4
a0 4

Yoltage

T T T T T T T T T T T T T T
30.5.2001 10:50:29 30.5.2001 10:50:36 30052001 10:50:43 30052001 10:50:50

Date and Time

20




MI 2130 VoltScanner Downloading and Analysing Data

4.3 Event and Transient mode
The Data Table in the Event and Transient mode has four columns:

Begin time - date and time of the beginning of an event.

Duration,Phase - if the event is shorter than 2sec, it is displayed in number of cycles
(one cycle being 20ms at frequency 50Hz); if it is between 2sec and 2min, it is
displayed in seconds; if it is between 2min and 12h, it is displayed in hours, minutes
and seconds; if it is longer than 12h, it is displayed with date and time when the
event ended. If event is transient, the phase of the highest transient is displayed.
Magnitude - magnitude of an event in Volts or Hertz.

Event - event type.

% ScanLink
Data Edit Analuse Config  Help
= [ = 5 | o= E | m i 1
Cpen Data Save Data Copy Data Settings Dovynloac Er 50160 Graph Exit
Diata: TestEd rec Events and Transients E
Seftings info | Data Tabie | |
Biegin Time i Duration ; Magnitude [%Hz] i Ewverit i (=
B 30,5 2001 10:0204 1 periods 238 Swvell PH
: 3005 2001 10:02:24 7B periods 239 Swvell PH
3005, 2001 100023 36 zeconds 241 Swvell PN
: 3005, 2001 1000241 91 periodsz 495 Loy Fr
30052001 100245 9 =zeconds 495 Loy Fr
: 30.5. 2001 10:03:04 25 =econds 222 gy P
30,5, 2000 100311 G zeconds 242 Swell PN |~
: 0.5, 2001 100318 4 seconds 0 Irterrupt
30,5, 2001 10:035:27 g6 petiods 215 Digr PM
: 30.5. 2001 10:03:30 2 gecands 0 Irterrupt
30,5 2001 10:03:39 2,3 zeconds SoE Higgh Fr
: 30,5, 2001 10:03: 46 T =zeconds = Higgh Fr
|
~ Vigw ————— T i
: Sortby 5
WV L-N ¥ Freguency * Time .
E ¥ M-FE v Interruption i ~ Evert

If magnitude was out of range, Data Table will show the following values:

99.99 for frequency
999 for swells and dips
9999 for transients

At the bottom of the Data Table, you can choose which events you want to view in the
table. By default all boxes are checked, so that all events are in the table. If you want to
leave some events out, the box infront must be empty.

21
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It is also possible to choose the way of sorting the events. By default they are sorted by
time, but they can also be sorted by the type of event.

At the top of the Data Table you can find info about the file: the File name and the
mode in which the VoltScanner has recorded this file (Event & Transient or Periodics).
By clicking on the Settings Info button, you can see with which thresholds, VoltScanner
was recording data in the current file.

By clicking the EN 50160 button, the software performs frequency analysis according to
the EN 50160 standard which requires:

99.5% of the mean values measured over 10 seconds must be within the range
+1% of the nominal frequency.

This analysis also counts the interruptions and swells plus dips on the L-N line. The
results of this EN 50160 analysis are in a special table at the top of the Data Table:

Events - number of swells and dips on the L-N line. The limit is by default 100.
Interruptions - number of interruptions. The limit is by default 100.

Frequency - percentage of the mean values measured over 10 seconds that are
within + 1% of the nominal frequency. The limit is 99.5%.

If all of these results are within their limits, overall EN 50160 evaluation is OK, otherwise
NOT OK.

% ScanLink
Data Edit Analvse Config Help
= 5 | o= E ® A
OpenData | Save Data | Copy Data Setting: | Download EM S01E0 Graph E xit
Data: TestE11 rec Ewvents and Transients
Settings Info
— Result of EN 50160
Eventz | |nterrupt I Frequency i
Lirnit 100 100 99.5% (B0Hz £1%) ENST Al
Result 22 g 99,95 %
Beqin Time | Druration | tagnituds [¥/Hz] | Event I =
! A0 74323 91 periodz 241 Swell PH
{l 3.501 74330 96 periodz 241 Swell PH
| 31.501 74334 1 penods 240 Swell PH
|| A0 74334 67 periods 241 Swell PH
[Il] 31.5.01 7:44:05 79 periods 218 Dip PM .
il 31.501 7:.44:08 72 periods 219 Dip PH
| 31.501 7:44:11 68 periods 219 Dip P
|| 31501 74414 76 periods 219 Dip PM
[Il] 501 74436 G2 periods 49 Lo Fr
il A0 74439 85 periodz 49 Lo Fr
| 3501 74444 58 periodz 49 Lo Fr
|| 31.5.01 74447 1 penods 224 Dip PH
| 3501 7450 54 periods a1 High Fr li
— Wiew
Sort by ——
W L-N v Frequency % Time
v M-FE ¥ Intemuption " Ewent
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4.4 Event and Transient graphs

Click the Graph button in the toolbar and the Select and Setup Graph window will open.
You can chose between three different graphs: Data Graph, Statistics and EN 50160.

Select and Setup Graph
~ Select Graph
& Data Graph  Statistics  EMEG01ED

 From Date ToDate

{31.5 2001 & 31,5 . 20m &

¥ Devide into Days

|3 :l Murmber ot equal subpeticds

OFK. | Cancel |

Data Graph

This graph displays the number of swell, dip, transient, frequency and interruption
events in a bar graph. You can select to view all data or just a specific time frame which
you define from date to date. In both cases you can check the box Divide into Days,
which will divide the whole graph into daily periods. Each period is then basically an
independent graph that displays how many different events have occurred in that
period.

% Graphic view of registrated Events

Execute

Trans PR+
O Trans PM-
B Trans NG+
O Trans MG-
B Dip PM

W Swvell PN
B Swveell MG
0OLow FR

[ High FR

I Interrupt

Number of Events

Days
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Statistics Graph

This graph is very useful, if you want to determine at which time during the day most
anomalies occur. In the Select and Setup Graph window select the number of day
subperiods. For instance, if you select three subperiods, each type of event will be
represented with three bars in the graph:

first bar representing events that occurred between 00.00 and 08.00
second bar representing events that occurred between 08.00 and 16.00
third bar representing events that occurred between 16.00 and 24.00

Also select if you want to view all data or just a specific time frame which you define
from date to date.

% Statiztics of registrated Events

Execute

| EVENTS during Day SubPeriods |

L]
L

Humher of Events
o)

-

Dip PM Swvell PN Swvell NG Lowy FR High Fr Irterrupt

Type of Events in Subperiods
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EN 50160 Graph

This bar graph represents the results of EN 50160 analysis. First bar represents the
number of swells and dips, second bar the number of interruptions and third bar the
percentage of frequency values outside +1% of nominal frequency.

The limit line for first two bars represents 100 events and for the frequency bar it
represents 0.5%.

% EN50160 = =]

Execute

[Analysis EN50160 |

Limit

Ewverts Irterrupts: Frequency

4.5 Supply Voltage Interruptions

In both Event & Transient and Periodics mode, the VoltScanner also records supply
voltage interruptions. The VoltScanner considers interruption as an event when supply
voltage drops below 90V. After an interruption occurs, the VoltScanner stays active for
the next 3.5 minutes and continues measuring and recording events. This is very
convenient, if an interruption is shorter than 3.5 minutes, which is usually the case. The
VoltScanner can then record all anomalies and irregularities which usually occur at
voltage interruptions and when voltage comes back. If interruption lasts longer than 3.5
minutes, the VoltScanner goes into power down mode, from which it only wakes up
every 8 seconds and checks if line voltage is back.

Duration of interruptions shorter than 3.5 minutes is recorded with one second
resolution, longer interruptions are recorded with 8 seconds resolution.

In the Periodics mode, an interruption is represented as two events: the beginning and
the end of an interruption. Values for the average, min and max are all zeros as shown
in the next picture.
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% ScanLink
Data Edit Analuse Config Help
> | @ S | = E | m B 1
Open Data Save Data Copy Data Settings Diovevnl oz ER 50160 Graph Exit |
Data: Testa6 rec Periodics E
Settings Info Data Takle i
Average heliry i P i Date / Time I i
» 230 230 232 30,5, 2001 10:11:49
: 230 230 232 30,5 2001 10:11:50
23 230 232 30,5, 2001 101151
: 230 230 232 30,5 2001 10:11:52
230 230 232 30052001 10:11:55
: 230 230 232 30,5 2001 10:11:54
1] 1] 1] 30052001 10:11:54
: o o o 30,5 2001 10:11:58 i
230 230 232 30,5, 2001 101200
: 230 230 232 3005, 2001 101201
230 230 232 3005, 2001 101202
: 230 230 232 30,5 2001 101203
230 230 232 3005, 2001 101204
: 230 230 232 30,5 2001 101205
|

In the Event & Transient mode an interruption is represented as one event with the
following data (as shown in the next picture): the beginning time, duration, magnitude
(which is zero) and event type (which is interruption).

% ScanLink
Data  Edit Analuse Config Help
= H 4! 41 2 2] i
Open Data Save Data Copy Data Settings Diovymloadd EM S01 60 Graph Exit |
Data: TestED rec Events and Transients E
Settingz Info Data Table ; .
Bedin Time i Duration 1 Magnitude [iHz] i Ewent i_:_i
30,5201 10:0204 |25 seconds 222 Dip PM
30.5.2001 1000311 6 zeconds 242 Swvell PN
B 2001 100318 4 zeconds “ Interrupt
30052001 1002327 |86 periods 8 Dip PM
30.5.2001 1000330 2 zeconds 0 Interrupt
El
£k E'EW ......... LR .\
|
IV L-n ¥ Frequency |
I IV n-PE ¥ Interruption | ¢ Evert
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5 Managing Data

When the data is downloaded, you can analyse the results in the Data Table or in
different graphs. If this data is important enough, you can save it by clicking the Save
Data button on the toolbar or by choosing Save option in the Data menu. The following
Save window will appear. Write the name in the Data Name box and click OK.

Sawve ;

Testal.rec
TestdZ rec
Testd3rec
Testad rec
Testabrec
Testdb.rec
Testa? rec
TestE10.rec
TestEdrec
TestEG rec
TestE9rec

Data MName: ||

Sawve as type: |‘\-’|:|It8c:anner Document (*rec)

DK Cancel

For opening an existing data click the Open Data button in the toolbar, or choose Open
option in the Data menu. The following Open Data window will open. Write the name in
the Data Name box, or select the data from the existing list and click OK. The

Open Data

Data Name:i|

TestAl rec
TestaZrec
TestA3rec
Testdd rec
TestAbrec
TestAB.rec
TestA? rec
TestE10rec
TestEd.rec
TestEd.rec
TestEq.rec

[ Cancel

Data Table will open, as it opens at downloading.
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Deleting data is possible only with the Data Table open and by selecting the Delete
option in the Data menu.

Printing data is possible only with Data Table open and by selecting the Print option in
the Data menu.

Printing graphs is possible only with Graph window open and by selecting the Print
option in the Execute menu.

Exporting and Importing data is used for transfering data from one computer to
another. First export data to the VoltScan (*.vsc) file and copy this file to another
computer. Then you can import this VoltScan file with ScanLink.

You can also export data to a Text file. Format of the text file is defined in the Export
Format window.

% Export Format I
- Delirniter - EOLSign ————————— , :
~ TAB &~ CR/LF :
c R |
 Semicolon A |

DI, Cancel
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6
6.

6.

Specifications

1 General
Permanent working voltage range: 80 V -265 V

Communication: RS232 serial interface for connection to a PC, fully opto isolated,

9600 baud, 9 pin D-type connector.

Memory: 32 kB, approximately 3500 events
Dimensions (WxHXxL): 103 x 51 x 199 mm
Weight: 515 g

Battery: 5V DC (4 x 1.2 V) AA rechargeable, with internal charger
Internal fuse: T 32 mA

Overvoltage category: CATIII 300 V

Pollution degree: 2

Protection classification: double insulation
Working temperature range: 0 °C to + 40 °C
Storage temperature range: - 10 °C to + 60 °C
Max. working humidity: 85 % RH (0 °C to + 40 °C)

2 Measurements

Type of Detected Events

Voltage Swells

Voltage Dips

Transient Voltage
Voltage Interruptions
High and Low Frequency

Line to Neutral

Swells and Dips: Range: (70 — 265) Vrms
Accuracy: * (2 % of reading + 2 Vrms)
Resolution: 1 Vrms

Transients: Range: (50 — 2600) V
Accuracy: = (10 % of reading+50) V
Resolution: 5V
Phase Angle Accuracy: + 10°
Phase Angle Resolution: 1°
Minimum width: 1 ps

Frequency: Range: (47-52) Hz; (57-62) Hz
Accuracy: = 0.1 Hz
Resolution: 0.1 Hz

Interruptions: Voltage drops below 90 Vrms

Resolution: 1 s for events up to 3.5 minutes

8 s for longer events
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Neutral to Ground

Swells:

Transients:

Time Base Accuracy:

Range: (0 — 155) Vrms
Accuracy: + (2 % of reading +2 Vrms)
Resolution: 1 Vrms

Range: (50 — 2600) V
Accuracy: = 10 % of reading
Resolution: 5V

Phase Angle Accuracy: + 10 °
Phase Angle Resolution: 1 °
Minimum width: 1 ps

+ 5 sec/day
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