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Introduction 
An increasing number of non-linear loads, such as computers, office equipment and frequency 
converters, are currently being connected to the electricity network. Electrical equipment of this type 
affects the power quality in the network negatively, and is frequently more sensitive to disturbances 
than older equipment.  
In this situation the need for advanced and yet portable measuring equipment has increased. The 
practical and busy modern power engineer also has another important demand – ease of use! It must 
be simple and intuitive to set up the measuring equipment. It must be easy to retrieve the results that 
must lead to an action plan on how to increase the PQ.  
The Unilyzer 902 / 901 is a dustproof and waterproof (IP65) field instrument that can measure all PQ 
parameters including sag/swells and transients simultaneously for an extended period of time. The 
Unilyzer 902 / 901 is designed to work anywhere in the network such as utility substations, 
telecommunications facilities, factories or commercial buildings. To meet new communication trends, 
the Unilyzer 902 / 901 has flexible communication possibilities. This makes Unilyzer 902 / 901 the 
perfect choice as a portable as well as a semi-permanent instrument. 
Congratulations on choosing the Unilyzer 902 / 901! If you should have any questions, please do not 
hesitate to contact our local representative or us. 
 
 
Yours sincerely, 
 

Unipower AB 
 

 
Copyright (c) UNIPOWER AB  
Alingsås, Sweden 2006 
E-mail: mail@unipower.se 
Internet: www.unipower.se 
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1 SAFETY INFORMATION 
This section contains basic safety instructions relating to this product. These instructions 
are always applicable unless expressly stated otherwise. Read through all the information 
before starting work on the product.  
Only authorised and well-informed personnel should use the measure units, as normal 
use of the instrument involves dangerous high voltages, which can cause death or 
serious injury. Only trained Unipower personnel may carry out any intervention in 
the measure instrument. 

1.1 Installation conditions 
Make sure the area in which you plan to install the measure instrument is clean, dry and 
dust-free. Follow these recommendations to maintain a safe working environment and to 
avoid accidents:  
• Avoid installing and handling the instrument if there is a risk of thunderstorms, as 

these can cause injury or damage. 
• Check that the measure site has no unprotected wires and standing water near the 

measure instrument. 
• The instrument case must never be dismantled under any circumstances. 
• Make sure that no loose or hanging items, e.g. chains, bracelets, etc., can cause 

problems during installation. 
• Use gloves and a helmet if there is a risk you might come into contact with live 

components.  
• Follow the applicable electrical rules at the measure site. 
• Never work on electrical installations on your own. 

1.2 Installing the instrument 
The following conditions must be met in order to achieve the best measuring results, to 
avoid installation errors and to exclude the risk of accidents: 
• You must always connect the transducers to the inputs of the measure instrument before 

turning on the power.  
• You must never connect/disconnect the transducers while the measure instrument is 

switched on. 
• Make sure that the measure instrument is always connected to protective earth before 

measuring transducers are installed and during the measuring process. 
• Use the measure unit within the electrical ratings indicated on the transducers or on the 

case of the measure instrument. 

1.3 Power supply 
Use a "clean" and regulated power source, free of surges and line noise. If there is no 
internal battery backup, Unipower recommends that you connect the instrument to an 
external UPS type battery source in order to prevent power failure disturbances.  

1.4 Used products 
After use, the product must be disposed of in accordance with the relevant national laws 
relating to waste handling. The product contains components, such as lithium batteries, 
which must be handled correctly in order to prevent environmental damage. Contact your 
local authority for advice. 
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2 UNDERTAKING AND WARRANTY 
Unipower undertakes to comply with the following legislation and recommendations 
relating to marketing and product liability.  

2.1 Liability 
Unipower AB retains the right to make changes to the instrument or in the instrument 
specification as described in this manual without notice. Unipower AB encourages 
customers to obtain the latest version of all documentation before making a purchase. 
In the absence of a written agreement with the other party, Unipower AB does not accept 
liability in respect of customers' failure to observe clauses and copyrights of Unipower and 
its suppliers, and third-party products of systems or applications. Unipower AB cannot be 
held liable for circumstances in which licence agreements expire for systems or 
applications installed in the customer's property. In addition, Unipower AB or its suppliers 
cannot be held liable for direct or indirect faults that occur when our products are installed 
or used. 
Unipower AB cannot be held liable for material damage or personal injury arising during 
the use of our products if such damage/injury has been caused by a failure to observe 
guidelines and health and safety rules.  

2.2 Warranties 
Unipower AB warrants the absence of material or manufacturing faults during the warranty 
period. The provided warranty is limited to one year from the date of delivery inclusive. 
The warranty does not apply if: 
- the product fault is caused by the customer's incorrect handling  
- the product has been used beyond the intended area of application 
- the product has been opened by the customer or a third party 
- the purchaser or a third party has attempted to repair, or made modifications to, the item  
 
In the event of a claim for repair under the warranty, Unipower AB is entitled to choose 
whether to repair or replace the product. The purchaser's claim under the warranty must be 
made in writing to Unipower AB before the warranty expires. Items must not be returned 
without Unipower’s prior written authorisation. 
If the purchaser claims that the product is not in accordance with Unipower’s product 
specification, full details of the claimed infringement must be submitted. Compensation 
will not be provided until the fault has been documented and approved by the 
manufacturer. Apart from the warranty obligations above, Unipower AB is not bound by 
other warranties or obligations unless these have been agreed between the parties or are 
imposed by law.  
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3 QUICK GUIDE 
This Quick Guide will help you get started and make the measurement. This guide is not 
complete, and is only a complement to the rest of this manual.  
 
Step: Action: Chapter: 

1: Install the PQ Online software on the laptop computer that will be 
used to install / configure the measure unit(s) at site. 5 

2: When transporting the measure unit to / from the site both switches 
(Power and Measure) should be set to OFF. 6 

3: At site, first of all connect the measure unit to protective earth! 6 

4: Connect transducers and other cables to the measure unit. Switch on 
the Unilyzer 902 / 901. 6 

5: Use PQ Online and direct communication via RS-232 to establish 
connection between the computer and the measure unit. 8.2 

6: Remember to specify the correct Serial number and bit rate, or the 
measure unit will not respond. Use Scan COM speed to be certain.  8.4.9 

7: Configure the measure unit for the measurement to be performed, 
single phase, 3-wire or 4-wire. 6 

8: Set storage interval(s) and generous trig conditions. You can lower 
them gradually to a suitable level, depending on the measure object. 

8.4.5, 
8.4.6  

9: Be sure to enter the correct nominal voltage, depending on how the 
measure unit is connected (phase-neutral or phase-phase). 8.4.3 

10: 
When the configuration is done, check the transducer connections 
and measure values with PQ Online’s Real-time Analysis and Vector 
graph, to verify that the desired measure results are obtained. 

8.7 

11: Start the measurement by setting the Measure switch to START.  
The measure unit will now start storing measure data.  

12: To stop the measurement, set the Measure switch to STOP, then 
remove the transducers from measure object.  

13: As the last step, remove protective earth from the measure unit.  

14: Transfer the measure data to the computer using PQ Online and 
direct communication via RS-232. 8.5 

15: Evaluate the measure file using PQ Secure Light 9 
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4 UNILYZER 902 / 901 
The Unilyzer 902 analyser is a certified, norm-compliant Class A instrument in accordance 
with IEC 61000-4-30. The Unilyzer 902 analyser is based on a 32-bit DSP (Digital Signal 
Processor) and has eight analogue inputs. The inputs, as well as the instrument, meet IP65 
requirements regarding protection against dust and humidity.  
The Unilyzer 901 analyser is based on the same high-performance measurement platform as 
the Unilyzer 902, with just a slightly lower accuracy.  
You can use Unilyzer 902 / 901 to perform all power quality measurements in accordance 
with national and international standards, e.g. EN 50 160. Since they store all information, 
e.g. voltages and currents, simultaneously, it is possible to detect whether disturbances such 
as transients and sags/swells are the result of loads or originate within the network. 
The Unilyzer 902 / 901 analysers can also easily be integrated into a PQ Secure system with 
permanently installed measure units. 

4.1 Connection terminals 

 
 

Figure 1 
 

Using the instrument: 
A: Connection for the Voltage connection box which consists of four differential input 

channels (0-700 VAC RMS). The advantage with differential inputs is that the unit can 
be connected for both phase-neutral and phase-phase measurements. The voltage inputs 
are designed for direct measurement of phase voltages in low voltage networks (max. 
700 V), or connection via instrument transformers (PT = Potential transformer) in 
medium and high voltage networks. Remember to connect the polarities correctly, since 
an incorrect polarity will shift the voltage signal 180°, which in turn will affect the 
power calculations. 

B: Four connections for Current transducers. Measurements are performed using flexible 
current clamps (10-2000 A) or current clamp-on ammeters (0-30 A). Other current 
ranges are available on request. 

C: Connection for Protective ground. The protective ground cable must always be 
connected when measurements are carried out. This is to ensure personal safety and also 
to protect the functionality of the system. 

A 

B D

E F G H

C
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D: LED indicator that indicates the status of the measurement:  

Red light The instrument is on, and waiting to start the measurement. 
Green light The instrument is storing measure information in the internal memory. 

E: Start/Stop switch. Measurements are started and stopped by setting this switch to the 
correct position.  

F: On/Off switch. The instrument’s power switch.  
G: Connection for the Communication cable. Unilyzer 902 / 901 communicates using  

RS-232, an internal modem or an Ethernet connection. Use the appropriate cable. 
H: Connection for the Power supply of the instrument. Unilyzer 902 / 901 uses a power 

supply at 85-264 V AC (47 to 63 Hz) or 110-375 V DC.  

4.2 Transducers 
The Unilyzer 902 / 901 has four voltage channels and four current channels. Because of the 
unit’s IP65 classification special transducers must be used for measuring voltage and current 
in electricity networks.  

4.2.1 Voltage inputs 
The voltage inputs for the Unilyzer 902 / 901 are of active differential design. Each input 
consists of two cables: one red cable that connects directly to the phase and a black cable that 
connects to the neutral conductor. The differential design makes it possible to connect the 
transducers between the phases. This is necessary if the measurements are carried out in a ∆-
network, or when using the "2-wattmeter method". 
A safety probe must always be used for voltage measurements in order to ensure personal 
safety. The safety probe has a high power fuse able to interrupt high currents (at least  
10 000 A) in the event of a fault.  

 
Figure 2 
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4.2.2 Current transducers 

When current is measured in an AC system, such as an electricity network, it is practical to 
use clamp-on ammeters or flexible current clamps. When these types of transducers are used 
it is not necessary to interrupt the circuit, as it is enough to simply attach the transducer 
around the conductor. 
For safety reasons, both types of transducers are connected to a current adapter rated for the 
measuring range. The adapter includes electronic circuits for automatic transducer 
identification. If you are only measuring the current, the direction in which the transducer is 
connected is insignificant. However, if you are measuring power, power factor, etc., the 
transducer must be attached in the correct direction. Connect the current transducer to the 
incoming phase of the load so that the direction arrow on the transducer points towards the 
load. For further information about the connection of the current transducers, see Chapter 6. 

4.3 Personal safety 
You must take personal safety seriously when carrying out measurements in equipment with 
dangerous voltages and currents. Follow these rules in order to carry out measurements safely 
and correctly. 
• Begin all measurements by connecting the Unilyzer 902 / 901 to protective ground.  
• The ground connection is only intended for protective ground. Never connect the ground 

connection to a phase or the neutral conductor. 
• Read Chapter 6 thoroughly to understand how to use the instrument in a safe way. 

The voltage transducers are protected with high impedances, but safety probes must still be 
used, with high power fuses able to interrupt high currents (at least 10 000 A) in the event of 
a fault. 

Note: Always use safety voltage probes with high power fuses. 
 



UNIPOWER
  User Manual Unilyzer 902 / 901 

15 

5 INSTALLING THE SOFTWARE 
There are two softwares that are used with the Unilyzer 902 / 901: 
PQ Online This software is used to configure the measurements, to view real-

time data and to download measurement files. 
PQ Secure Light This software is used to evaluate and analyse measurement data 

obtained from the Unilyzer 902 / 901. PQ Secure Light also contains 
a report generator for creating reports according to norms. 

5.1 Computer performance 
To make the best use of your Unilyzer 902 / 901, Unipower recommends using a portable 
computer. Naturally, the software works on desktop computers as well. Whatever you 
choose, Unipower recommends the following minimum performance:  
• Operating system - Microsoft Windows XP 
• CPU and speed - 500M Hz Pentium III 
• RAM - 256 MB 
• Hard disk – at least 100 MB free 
• CD-ROM drive 
• 1024 x 768 resolution graphics 

5.2 Installation program 
Insert the PQ Secure Light installation CD in your computer’s CD-ROM drive and the 
program will start automatically. In the program window you can select the language (used 
in menus and applications) as well as access manuals and brochures in pdf-format.  

  
  Figure 3 

 
 

A 

B 

DC 
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Using the installation program: 
A: Choose the Language that you wish to use for the installation process and for the 

program.  
B: Choose which Software to install. The text to the right provides a brief explanation of 

what the application is used for.  
C: By pressing Manuals or Brochures, you get access to the pdf-manuals and  

pdf-brochures that are included on the installation CD.  
D: By pressing Tools you get access to service packs and other tools  

that can be helpful during installation and supervision of PQ Secure Light. 
 

5.3 Installing PQ Online 
Start by closing all running programs. Insert the PQ Secure Light Installation CD and wait 
for the installation program to open. Choose “PQ Online”. An installation wizard guides 
you through the installation process. Usually there is no need to make any changes so you 
can simply accept the recommended settings.  
Check that the search path is correct. We recommend:  
C:\Program Files\Unipower\PQ Online 
If the installation does not start automatically, click on the Windows Start button and 
select Run. Use the Browse button to open the file "Setup.exe" in PQ Online\Disk1, and 
click on OK. 
 

5.4 Installing PQ Secure Light 
Start by closing all running programs on your computer. Insert the PQ Secure Light 
installation CD, and then wait for the installation program to open.  
 
Microsoft .NET Framework 
The PQ Secure Light program is based on Microsoft’s .NET platform. This means that the 
.NET framework (components) must be installed on the computer. If you suspect that the 
computer does not have the framework it must be installed first. The setup program for PQ 
Secure will tell you if the framework is missing. 
 
Installation procedure 
When the installation program has opened, choose “PQ Secure Application”. An 
installation wizard guides you through the installation process. Usually there is no need to 
make any changes so you can simply accept the recommended settings.  
Check that the search path is correct. We recommend:  
C:\Program Files\Unipower\PQ Secure 
If the installation does not start automatically, click on the Windows Start button and 
select Run. Use the Browse button to open the file "Setup.exe" in PQ Secure, and click on 
OK. 
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6 CONNECTION PROCEDURE 
At the measurement site, follow these steps in the stated order to ensure a safe and correct 
operation: 
1:  Connect the instrument to a protective ground before the transducers are connected and 

let it remain connected during the entire measurement procedure. Use the green/yellow 
cable and connect it to the same ground as the power supply.  

2:  Connect transducers, power cable and communication cable to the instrument side 
before you power up the instrument. Never connect/disconnect the transducers when the 
instrument is switched on. 

3:  The voltage input box must always be connected to channel U1-4. 
4:  The current transducers must always be connected to channel I1, I2, I3 and I4. 
5:  If channel U4 isn’t used, short-circuit it on the voltage connection box to avoid noise on 

the channel. 
6:  Connect the power cable to an outlet. 
7:  Connect the transducers to the live wires of the object to be measured. 

It is important to make sure that the clamp-on ammeters, or flexible current clamps, are 
facing in the right direction. The transducers have an arrow indicating the direction of 
the power flow and the arrow must point in the direction of the load. If you fail to do this 
the sign of the calculated power will be incorrect and the total 3-phase power will be 
incorrect. The real-time analysis in PQ Online is a good way of checking that the 
voltages and currents are pointing in the same direction (see 8.7.2, 8.7.3 and 8.7.5).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Current clamp connected correctly. Incorrect! 
Current clamp mounted in the wrong direction. 

Current is approx. 180° out of phase. 

Correct! 
In this case the load is inductive and the current is lagging by 12°.

Incorrect! 
Normally the phase angle between voltage and current must be 

less than 90°. 
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It is also important to ensure that the voltage transducers are connected correctly, with 
the red connector attached to phase, and the black connector attached to the neutral 
conductor. Phase-phase measurements are the only exception to this rule.  
The configuration diagram in PQ Online helps you work out how to connect the 
transducers to the measured object, showing a graphical representation of how to attach 
each transducer to the relevant phase (see 6.1-6.4). 

8:  Switch on the Unilyzer 902 / 901. 
  After connecting all the transducers to the measured object, you are ready to switch on 

the power to the Unilyzer 902 / 901. If the measure unit is connected to a computer, you 
can activate PQ Online’s real-time analysis in order to check that the sensors are 
connected correctly and that the measured values are reasonable. You can also check 
that the configuration and the entered constants (due to transformer ratio etc) are correct. 

9:  If everything is OK, start the measurement by setting the measure switch to "START". 
The measurement starts, and values are saved to the memory in Unilyzer 902 / 901. 
When the measurement is finished, remember to set the measure switch to "STOP" 
before removing the transducers from the measured object. 

 
In order to disconnect the instrument, follow the steps in reverse order. 
 

Note:  The most important factor to remember is that you must use a transducer that is 
designed for the voltage/current you will be measuring. A range that is too low can 
result in damage to the transducer and a range that is too high results in lower 
accuracy! 

Correct! 
Active power (P) is positive (Ph 1). 

Incorrect! 
The active power (P) shounld normally be positive. If the current 
clamp is mouted in the wrong direction both P and Q change sign.
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6.1 Single-wire measurement 
The voltage measurement is done between phase (U1+) and neutral (U1-) and on the same 
phase for the current. When configuring in PQ Online, choose Single Phase and set the 
reference voltage as equal to the phase-neutral voltage (see 8.4.1 and 8.4.3). 

 
Figure 4 

6.2 Three-wire measurement – Main voltage 
The voltage measurement is done between the different phases and on the phases for the 
current. When configuring in PQ Online, choose 3 Wire and set the reference voltage as 
equal to the phase-phase voltage (see 8.4.1 and 8.4.3). 

 
Figure 5 
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6.3 Three-wire measurement – Phase voltage 
The voltage measurement is done between phase and a constructed neutral (Earth) and on 
the phases for the current. When configuring in PQ Online, choose 4 Wire and set the 
reference voltage as equal to the phase-neutral voltage (see 8.4.1 and 8.4.3). 

 
Figure 6 

Note: The same earth point can only be used when there is no risk of potential differences 
between the measure unit and the object to be measured. 

6.4 Four-wire measurement  
The connection is similar to the one above, with the difference that the voltage is connected 
to the neutral instead. The voltage measurement is done between phase and neutral and on the 
phases for the current. When configuring in PQ Online, choose 4 Wire and set the reference 
voltage as equal to the phase-neutral voltage (see 8.4.1 and 8.4.3). 

 
Figure 7 
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7 INSTALLING COMMUNICATION EQUIPMENT 
The communication between the Unilyzer 902 / 901 and the computer can be implemented in 
a number of ways. Most common is direct communication using RS-232, but there are other 
alternatives suitable for remote operation. Remote communication can be used with both PQ 
Secure Light and PQ Online.  
This section covers the various options, including the brands recommended and sold by 
Unipower. The measure units have standard interfaces and are not restricted to particular 
brands, but if you use other brands, please refer to the relevant user guides. 

7.1 Ethernet 
Ethernet is an optional feature of the Unilyzer 902 / 901. You must also enable Ethernet 
communication via PQ Online. 
Unilyzer 902 / 901 uses the 10Base-T interface for Ethernet communication. If you need to 
interface to 100 Mbps Ethernet you must use a 10/100 hub or switch between the Unilyzer 
902 / 901 and the network. In order to connect to an Ethernet outlet, use the RJ-45 cable that 
is supplied with an Ethernet-enabled Unilyzer 902 / 901. If you want to connect the Unilyzer 
902 / 901 directly to the network port on a computer you must connect a twisted cable (null-
modem) between the computer and the measure unit.  

Pin no.: Description: Colour: 
 1  Transmitter data + orange/white 
 2  Transmitter data - orange 
 3  Receiver data + green/white 
 4   blue 
 5   blue/white 
 6  Receiver data - green 
 7   brown/white 
 8   brown 
 
When you use Ethernet communication in a network, it is required that you have access to 
specific IP addresses for planning and configuration at an early stage. The IP address should 
be unique and if routers / firewalls are used in the network you must open the  
UDP-port 16421 for the communication to work.  

7.2 External modem 
Modems are a common method used for remote communication with the Unilyzer 902 / 901. 
Unipower recommends the 3Com US Robotics 56K FAX modem, as it is widely used and 
reliable. However, any modem using the standard Hayes commands can be used. 
The measure unit communicates with the modem at regular intervals, about every 2 minutes, 
executing a sequence of commands designed to guarantee communication - switching the 
modem to command mode [+++], resetting the settings [ATZ] and finally setting the speed 
between the modem and the measure unit to the speed of the measure unit. The speed 
depends on the type of modem but is usually 57600 baud.  
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For successful communication, use the right type of cable for connecting to the modem. If the 
measure unit is used with an external modem, the special Modem Cable must be used. It has a 
light colour while the normal RS-232 cable has a dark colour.  

 
Figure 8 

It is important to lock the modem to the bit rate used by the measure unit, despite the 
commands that run at regular intervals, especially if there is another type of equipment in 
between. 

7.2.1 Using HyperTerminal to configure the modem 
Start HyperTerminal, for example as follows: 
Start ⇒ Programs ⇒ Accessories ⇒ Communication ⇒ HyperTerminal 

A window opens, where you start by entering a name for your connection and then click OK. 
In the next window, specify the COM port which the modem is connected to (Not the 
modem type!).  

 
Figure 9 
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Figure 10 

When you have done this, enter the speed of the modem, remembering that the speed should 
be set to 57600 if the modem is connected directly to a measure unit (the speed of a GSM 
modem is usually set to 9600 or 19200 depending on the type of GSM modem used), 
otherwise the speed is set depending on the requirements of the other equipment. Next, click 
on OK to open HyperTerminal, where you can configure the modem using the commands 
described above.  
When you have finished configuring the modem, exit by typing ATE0 [Enter] to disable the 
text function, and always finish by typing AT&W [Enter] to save the settings to the modem 
memory. 

Note: The modem should normally be set to answer after one signal (S00=001). To do this, use 
the command ATS0=1 [Enter]. 

7.2.2 Useful Hayes Modem Commands 
The HyperTerminal is used on the computer to configure the modem, and a number of 
commands can be executed to view and change the settings. The important commands are as 
follows:  
AT = Sets the bit rate to the rate used by the computer. Should give the response 

“OK” from the modem, showing that it is active and in command mode. 
ATE0 =  Disables the text echo function, i.e. the modem does not repeat what you 

type. 
ATE1 = Enables the echo function, which shows text on the screen. 
AT&B0 =  Sets the bit rate to automatic mode, adjusts to the other equipment. 
AT&B1 = Sets the bit rate to a fixed speed (same as the speed set in HyperTerminal). 
ATS0=1 = Sets the modem to answer after 1 signal, but the number can be changed if 

it’s necessary (This settings is to recommend). 
ATS0=0 =  Activates the automatic answer mode (Answer direct). 
ATI4 = Shows the settings stored in the modem. 
AT&W = Saves changes to the modem memory 
ATL1 = Sets the sound level of the modem to level 1. Level 0 (ATL0) turns off the 

sound and level 3 (ATL3) sets the sound level to max. 
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7.2.3 Recommended modem settings 
The figure shows the typical settings [ATI4] in a US Robotics modem: 

U.S. Robotics 56K FAX EXT Settings... 
B1 E1 F1 L0 M1 Q0 V1 X4 Y0 
SPEED=57600 PARITY=N WORDLEN=8 
DIAL=TONE OFF LINE CID=0 
&A3 &B1 &C1 &D2 &H1 &I0 &K1 
&M4 &N0 &P0 &R2 &S0 &T5 &U0 &Y1 
S00=001 S01=000 S02=043 S03=013 S04=010 S05=008 S06=004 
S07=060 S08=002 S09=006 S10=014 S11=072 S12=050 S13=000 
S15=000 S16=000 S18=000 S19=000 S21=010 S22=017 S23=019 
S25=005 S27=001 S28=008 S29=020 S30=000 S31=128 S32=002 
S33=000 S34=000 S35=000 S36=014 S38=000 S39=012 S40=000 
S41=004 S42=000 
LAST DIALLED # 

7.3 GSM modem 
The use of an external GSM modem is an optional feature for the Unilyzer 902 / 901. There 
are many GSM modems available, but we recommend the FALCOM modem because it is 
straightforward and robust in operation. You must carry out certain preparations before a 
GSM modem can be installed on site. You must first ensure that there is GSM coverage, 
otherwise an additional antenna may be required. You also need to think about where the 
modem will be installed, if you want to install it in a metal cabinet or underground for 
example, other communication options should be considered.  
• Check that the SIM card and mobile operator used supports asynchronous data 

transmissions. Some operators only offer voice calls - contact the operator and ask.  
It may be possible to change the subscription and obtain a new, separate telephone 
number for data communications. 

• The first time the SIM card is used, it must be activated using a normal mobile phone so 
that it can find its GSM network and register. Remember to remove the PIN code, or the 
SIM card will not work with a GSM modem. 

• The communication speed for the GSM modem is usually 9600 or 19200 baud, and it is 
important to set the correct speed in the measuring unit. 

Note: If Unilyzer 902 / 901 is used with a GSM modem, it’s the ”Computer Port” speed that 
should be set to either 9600 or 19200 baud in PQ Online. 
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There are two ways you can connect a GSM modem, either with a RS-232 communication 
cable, or with a modem cable (NULL modem cable). See below which alternative that suits 
what equipment. If the GSM modem is connected to a signal converter (RS-232 to  
RS-485), a modem cable (NULL modem cable) is required.  

 
Figure 11 

In other respects, the GSM modem is equal to an external modem, and the configuration 
process in the Hyper Terminal is the same except that the speed is set to 9600 or 19200 baud 
(depending on the type of GSM modem used). 
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7.3.1 Procedure 
A brief summary of the procedure for activating the GSM modem: 
• Verify that the GSM subscription is activated for data traffic, and that the SIM card does 

not have the PIN code activated, by installing the SIM card in a regular cell phone and 
turning on the phone. If the PIN code is activated it must be disabled. Then call the cell 
phone from another phone. It is usually a separate number for data traffic. Now we know 
that the SIM card works and that the subscription is OK. 

• Configure the measure unit for GSM modem by connecting a computer via RS-232 to the 
instrument’s “Com” port. Start PQ Online, establish communication and go to  
File - Unit Configuration. Under the tab Communication and “Ext. Modem… “ the 
speed (bits per second) should be set to 9600 as required by the Falcom modem. Press 
”Send” and confirm. 

• Install the SIM card in the GSM modem. Connect the antenna, the modem cable between 
the GSM modem and the measure unit, and then the modem’s power supply. 

• Check the diodes on the modem when the power is connected. The yellow diode should 
immediately light up with a steady light (this is the power supply indication). The green 
diode should light up after a couple of seconds and then, after an additional 10-20 
seconds, start blinking with a 2 second interval (approximately). If the green diode does 
not blink there’s something wrong with the SIM card (the PIN code is activated, or it has 
been incorrectly installed). 

• Disconnect the power supply to the measure unit and then reconnect it, to ensure that the 
new settings have taken effect. 

• Verify that communication can be established from a telephone, or preferably from a 
computer with PQ Online and another modem. When the telephone signals reach the 
GSM modem you should see that the green diode blinks faster (approx. 1-2 times/sec). 
The green diode will keep blinking rapidly as long as the connection is open. 

• If PQ Online calls but no communication with the unit/modem can be established, the 
antenna must be checked and possibly relocated. If the modem is located in a basement or 
some other screened off space the antenna must possibly be moved upstairs or outdoors. 
If the location is remote, directional antennas can be used as accessories. 

• The reception can be checked by putting the SIM card in a regular cell phone and see if 
you can call from the antenna’s location. 

• You can also verify the subscription and the GSM modem by connecting the modem to 
your computer at the measure site. 

• Connect the computer to the RS-232 contact on the modem. 
• Start the Hyper Terminal on the computer. Remember to use the correct COM port and 

that the speed should be 9600 baud. Type: 
ati4 - Shows the modem’s settings 
atS0=1 - The modem should answer after one signal (atS0=0, Activate auto-answer) 
ati4 - Verifies that the command took effect 
at&w - Saves the change to the modem’s memory 

• Disconnect the power supply and then reconnect it, type: 
ati4 - Shows the modem’s settings – verify that everything is OK. 

• Create a standard modem with the speed 9600 baud in the computer’s Control panel. 
Then use PQ Online to dial-up a unit to verify the modem’s function. 

• If this works, but not the communication with the measure unit, check the serial number, 
the settings in PQ Online and the cables. 
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7.4 Line splitter 
A line splitter makes it possible for several equipments to share the same telephone line. For 
example you might want to use both a telephone and a modem to a Unilyzer 902 / 901 on the 
same line. Unipower recommends the PentiLine PRO line splitter, which has five 
configurable ports, for example 1 telephone and 4 measure units with internal modems.  
The telephone cable is connected between the Unilyzer 902 / 901 and the line splitter. 
RJ11 connectors make connections to the line splitter’s ports.  

7.4.1 Configuring the PentiLine PRO 
The line splitter is connected to the main outlet and a tone-dialling telephone is plugged into 
line 1. Lines 2-5 are used for the measure units and other equipment. This arrangement is just 
one of any number of configurations you can choose.  
You can use the touchtone telephone attached to the line splitter to configure the unit on the 
basis of codes, but to do this, you should always start by dialling R##. 

1. R## Starts programming mode 
2. *93# Sets the line splitter to switchboard mode 
3. *11#1# Sets port 1 for telephone, for more than one, dial *11#13#  

(which selects ports 1 and 3) 
4. *13#234# Sets ports 2-4 for modems, for one port, dial *13#2#  

(selects port 2) 
5. *23#1# Sets the line splitter to one ring before it connects the call to the telephone. 
6. *21#1# Port 1 (telephone) obtains the dial tone as soon as the handset is raised. 

If programming is successful, you will hear 5 short signals after each command, and if there 
has been an error, you will just hear one long signal. When you have finished, replace the 
handset and the line splitter configuration is complete. For more commands, refer to the user 
manual for PentiLine PRO. 

Note: When using line splitters, it is important that the telephone number - in PQ Online or in 
PQ Secure - indicates which port the relevant measure unit occupies. If you use the 
wrong serial number with the right port, there will be no communication between the 
unit and the database. 
For example, if the telephone number is 031-123 45 67 and the port number is 1, the 
number dialled should be 0311234567,01. The comma indicates a pause, and the port 
must always be preceded with a zero (, 01). Depending on delays in the telephone 
network you might need to add extra commas to make it work. Try! 
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8 PQ ONLINE 
PQ Online is mainly used for configuring the measure units UP-2210, Unilyzer 901 and 
Unilyzer 902, but is also used as a communication program between the measure site and the 
office. In that case, PQ Online is used for the manual polling of measure data or for real-time 
analysis.  

8.1 Login 
To start the program, click the icon on the computer’s desktop or start it via the Start menu. A 
dialogue window opens where you specify which user authority you want to log in with.  

 
Figure 12 

There are two levels of user in PQ Online:  
admin Administrator authority, full access to all program functions 
user User authority, no possibility to change a unit’s configuration, but otherwise full 

access to the other program functions. 
Select the appropriate level, and click the Login button. 



UNIPOWER
  User Manual Unilyzer 902 / 901 

29 

8.2 Connect 
When you have logged in the Connect dialogue will automatically appear. Here you select 
the communication method chosen for connecting the computer with the measure unit.  
You can contact a measure unit in four different ways:  

 
Figure 13 

 
 
 

Modem 
Here you specify the type of 
modem you are going to use, and 
the measure unit’s serial number 
and phone number. 

If you are calling through a switchboard you 
add ”X,” before the number, where X 
represents the number that gives you access 
to the public phone system.  

RS-232  
Here you must specify which 
COM port that is used, the measure 
unit’s serial number and  the 
communication speed. 

If you do not know the measure unit’s 
communication speed you can select ”Scan 
COM speed” and the program will 
automatically go through the different 
alternatives until it finds the correct speed. 

Ethernet 
Here you must specify the measure 
unit’s serial number, and the IP 
address that the unit has been 
configured with. 
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Figure 14 

 
Select the appropriate alternative, and click the Connect button. The status window enables 
you to follow the communication process. 
 

8.2.1 Storing pre-defined units 

You can store the settings you make for a measure unit by clicking Pre-defined unit(s) after 
which a window opens where you enter the settings for the measure unit. You select what you 
want to do by clicking one of the icons: 
New Create a new setting for a measure unit. 
Edit Change the settings for a pre-defined unit. 
Save Store the settings you have made for a measure unit. 
Cancel Cancel the last entry. 
Delete Delete the stored settings for a measure unit. 

 
Figure 15 

Depending on which communication alternative you select the various alternatives in the 
window are active or inactive. 
 

A pre-defined unit 
Here you can select a previously 
defined connection. 
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8.3 Connection established 
When communication is established and the measure unit is connected a status window opens 
that provides information about how long you have been connected, and the amount of data 
sent and received between the communication computer and the measure unit. 

 
Figure 16 

The status window can be closed down without affecting the communication. 
8.4 Unit configuration 

The alternative Unit configuration is used for checking and editing the configuration of the 
measure units. The configuration contains information about how the measure unit is 
connected, how it is going to collect the measure information and how the communication 
should take place.  
In order to simplify the configuration of multiple units with the same settings you can store 
configurations. To do this click Save (see Figure 17) and type a name for the configuration. 
To load a stored configuration, click Browse. In order to load the measure unit with the 
desired configuration, click Send. 
Configuration process (an example): 
Step: Task: See section:

1 Under the Wiring/Connection tab you choose the connection 
schematics of the measure unit and insert the transformation ratios. 

8.4.1 

 Under the Measure tab you insert the following:   
2 Storage interval 

Do not choose storage intervals that are too short. Unipower 
recommends using the EN 50 160 alternative. The intervals not 
automatically chosen can be set to 60 minutes unless there is a 
special interest in these parameters. 

8.4.5 

3 Reference levels 
Specify the primary voltage level. If the fourth voltage channel is 
not used, give U4 the value 0. Verify the voltage levels using the 
real-time analysis! 
The reference current can be specified as the fuse value or 
subscription rating. 
Verify that the correct frequency has been selected. 

8.4.3 

4 Sags/Swells  
Do not choose a level that is too low for U1-U3 trig ±. Unipower 
recommends a value of at least 10%.  
For U4 trig ± we recommend a value equivalent to 10% of the 
reference voltage. If channel 4 is not used, select a high value, i.e. 
1000 V. 
NB! If the trig level settings are wrong the instrument will not 
register the disturbances! 

8.4.6 
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5 Transients 

Do not choose a level that is too low for U1-U3 trig ±. Unipower 
recommends a value of at least 50%.  
For U4 trig ± we recommend a value equivalent to 50% of the 
reference voltage. If channel 4 is not used, select a high value, i.e. 
1000 V. 
NB! If the trig level settings are wrong the instrument will not 
register the disturbances! 

8.4.6 

6 Harmonics 
Select the number of harmonics you wish to measure. 
If you do not have a special interest in the harmonic phase angles we 
recommend choosing 0 for Number of phase angles. 

8.4.7 

7 Flicker 
Choose the calculation method according to the type of network you 
are measuring in. The 230 V lamp method is most common in 50 Hz 
networks, and the 120 V lamp method is most common in 60 Hz 
networks. However, other combinations are used. Verify which 
method is used in your network. 

8.4.8 

8 Under the Communication tab you select the options for the 
communication between the measure unit and the communication 
computer. 

8.4.9 

9 If you want to use the same configuration for multiple units we 
recommend storing the configuration on the hard drive by clicking 
Save. 

 

10 After completing the configuration, click Send to transfer the 
information to the measure unit. 
The instrument will verify the configuration and if something 
appears to deviate a warning will be shown. If this occurs, check and 
correct the deviation immediately before sending the configuration 
again. 
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8.4.1 Wiring / Connection 

The first configuration window, which is activated by selecting Unit configuration, shows 
the measure unit’s connection method Wiring / Connection. To make it as easy as possible 
for the user, all connection schemes are included in the program, and are exemplified with 
schematics (A) showing how the transducers are to be connected. When the measurement is 
made via instrument transformers (PT = Potential Transformer, CT = Current Transformer) 
specify each transformation ratio in “Const” under each channel (B). 

 

 
Figure 17 

 
8.4.2 Measure 

You can change the measurement settings under the Measure tab. At the top of the tab you 
can see the time period during which the meter can store measurement data given the current 
settings (see Figure 18 (A)). The measure units are equipped with a circular memory, which 
means that the oldest data will be overwritten if the memory runs full. 

8.4.3 Reference levels 

It is very important to specify the correct reference levels for the voltage, current and 
frequency (see Figure 18 (B)). The voltage reference level is the primary voltage that the 
meter registers on each channel. In order for the instrument to function correctly, particularly 
the event registration, the correct reference levels are vital.  
Example: When measuring on the secondary side in a 10 kV system PTs with an output 
voltage of 110 V and transformation ratio 1:100 is used. The secondary side of the PTs are Y 
connected to a mutual zero and, thus, measures the phase-phase voltage 11 kV/√3=6,3 kV. In 
this case you specify the transformation ratios under Wiring/Communication as 100 for U1, 
U2 and U3. Under Measure specify the reference voltage level for channels U1-U3 as 6300.  

Note:  Differentiate between phase-phase and phase-ground voltages, and make a habit of 
always verifying the voltage level using PQ Online’s real-time analysis before starting a 
measurement. 
The reference levels for currents are not as critical as for voltage and frequency. The current 
reference levels are only used for TDD calculation and should normally be set to the fuse 
value or the subscription rating. 

 

A

B
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8.4.4 Frequency tolerance 

In the field ”Freq. Tolerance” (C) specify the permitted frequency deviation decided by the 
standard (EN 50 160 demands a deviation of less than 1%).  

 
 

 
Figure 18 

 
 

8.4.5 Storage intervals 

The measure units can have different storage intervals for different parameters (voltage, 
current, power, harmonics et c.) For each storage interval there is a number of pre-defined 
alternatives but you are free to specify any interval by writing in the field connected to each 
storage interval. The same principle is used for trig levels etc. If you select Measure 
standard EN 50 160, some parameters are automatically set to comply with this standard, 
and the corresponding fields are locked. 
 

A C

B

D E F 
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8.4.6 Events 

The measure unit measures all parameters continuously and stores them with the specified 
storage intervals. For transients and sags/swells (rapid RMS changes) trig conditions apply 
instead. When one of these conditions is exceeded the measure unit records the waveforms 
and RMS graphs respectively. In the configuration of the Unilyzer 902 for sags/swells you 
also have the possibility to specify Hysteresis (see Figure 18 (D)) in accordance to the IEC 
61000-4-30 norm. The hysteresis is specified as a percentage value of the set reference level 
for the voltage (see Figure 19 (B)) and is offset from the trig level (see Figure 19 (A)). By 
specifying a hysteresis level you avoid recording secondary events that occur directly 
following an important sag/swell. This also influences how the unit defines the duration of a 
sag/swell, where the duration starts when the RMS value of the voltage exceeds the trig 
condition, and stops when the RMS value of the voltage is the same as the (trig level + the 
hysteresis level).  

 
Figure 19 

 
If a Unilyzer 902 is used at a measure object where the nominal level is varying, for example 
in high voltage installations, you can use a sliding reference (see Figure 18 (C)). The measure 
unit will calculate the average value of the connected voltage and creates its own reference 
level that varies over time. The value of the sliding reference level will be shown along with 
each sag/swell. The possibility to use hysteresis and sliding reference is not available for the 
Unilyzer 901. 

8.4.7 Harmonics 

The measure units measure the total harmonic content (THD, TDD), but individual harmonics 
and phase angles up to the 50th can also be measured. It is important to keep in mind that the 
total storage time in the measure unit depends on how many individual harmonics you 
measure and the length of the user-specified storage intervals. The time period during which 
the meter can store measurement data with the selected settings can be seen at “Storage 
length” (see Figure 18 (A)). 

8.4.8 Flicker 

Under Flicker you specify the type of calculation model (E) that is used to determine flicker 
values according to the standard defined as 120 V and 230 V Lamp respectively.  
230 V is most common in 50 Hz networks, and 120 V in 60 Hz, but other combinations  
are also used. 

A 

B 
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8.4.9 Communication 

The third configuration tab, Communication, shows the measure unit’s settings for 
communicating with the computer.  
In the window you will find a number of tabs that are filled out depending on which type of 
communication the measure unit uses. Under ”Ext.Modem/RS-485/Int.Modem” you select; 
the type of connection, after how many signals the unit will answer and the bit rate used. 

 
Figure 20 

Changing the number of phone signals can be useful when the unit shares the phone line with 
a station’s permanent telephone. You then have the possibility to answer the phone before the 
measure unit or the modem seizes the connection. If the phone line is not shared use the 
standard value 1. 
In the field ”Bits per second” you select which bit rate the connection should have by direct 
communication to the computer via RS-232. 

 
Figure 21 

 
 The measure units do not have any IP-addresses at delivery. These are specified during the 
configuration process and are user-defined. It is important to keep in mind that the address 
cannot be the same as any other equipment in the network. If the network is built with 
Gateway (router), tick the box ”Use Gateway”, and fill-in the Gateway address and the 
Subnet mask. 
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Figure 22 

Note: The measure units are designed to be connected to a hub or switch using a straight-
through Ethernet cable. If you wish to have a direct connection between the measure 
unit and a computer, a crossover Ethernet cable must be used.  

Note: The measure units normally use 10Base-T (10Mbps) for Ethernet communication. If 
higher speeds are used you can connect a 100Base-T/10Base-T switch between the 
communication network and the measure unit. 

8.5 Transfer data from unit to computer 
This function is used to transfer stored measure data from the measure unit to the computer. 
A pf4 file is created, which can be evaluated with PQ Secure Light’s graph evaluation. The 
file can also be used for evaluation of stored disturbances with the PQ Online function 
”Evaluate disturbances”. Transfer can only take place when communication is established 
between the computer and the measure unit. 

Note:  If the real-time analysis window is activated, measurement data cannot be transferred.  
 

  
Figure 23 

A dialogue window shows how much of the unit memory is used (seeFigure 23 (B)) and 
during which intervals the meter has collected the information (A). The portable instruments, 
Unilyzer 902/901, are able to store multiple measurement series. If there are several intervals 
available in the unit a list of these will be shown. Select the measurement series you wish to 
download. The number of transients and sags/swells currently registered in the unit (C) are 
also displayed. 
To start the transmission of measure data from the meter to a computer, click on the Transfer 
button. A window will appear prompting you to enter a destination for the measure data file. 

 Choose a suitable folder on the computer's hard disk or the network. 
The program automatically adds the filename extension pf4 to all measure data files. We 
recommend that you create a folder for each measure site in the system in order to build a 
simple structure and that you store the measurement files in the corresponding folder. When 
the data transfer has been completed a window appears showing the amount of data that has 
been transferred. 

A 

B 

C 
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8.5.1 Erasing measurement data 

The button Delete Data deletes data from the unit during the specified period. Normally there 
is no need to remove data due to the fact that the unit’s memory is circular, meaning that 
when the memory is full the oldest values will be overwritten. 

8.6 Language 
Here you change the language for the menus and messages that are shown in PQ Online.  
For the change to take effect, you need to re-start the program.  

 
Figure 24 
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8.7 Real-time analysis 
PQ Online includes a real-time function allowing you to contact a measure unit and then 
study the measured power quality parameters in real time. The dialogue contains five tabs, 
each with a different way of presenting the information. This function is also very useful for 
verifying that the measure unit has been installed correctly before starting the actual 
measurement. 

8.7.1 Trends 

The Trends tab shows the variation of the power quality parameters over time.  The trend 
monitor has a limited memory and the time covered depends on the storage interval selected 
(the storage intervals are selected in the configuration window). The purpose of the trend 
monitor is to give a quick overview of the power quality without having to download data. If 
you wish to see more parameters or view events that occurred further in the past, 
downloading is necessary. 

 

 
Figure 25 

 
Using the trend graph: 
A: Activate Channel select to show the parameters you want to include in the trend chart. 

The parameters under both tabs can be viewed simultaneously. 
B: Select the parameters you want to include in the graph. 
C: You can click on the colour buttons to set a specific colour for each parameter. 
D: Click on the colour buttons for Background and Foreground to select a colour for these 

parameters. 
E: Mark Data Points shows the data points used by the graph. These are the values stored 

in the measure unit. 
F: Split vision places each selected parameter graph in different windows on top of each 

other. 
G: Click on Settings to maximise the graph window. 
H: It’s easy to zoom into the chart by clicking somewhere in the graph and, while holding 

the mouse button down, moving the mouse to create a rectangle. This indicates the zoom 
area. When you are happy with the area, release the mouse button and the area is 
magnified. To zoom out again and return to the normal state, right-click somewhere in the 
chart and click on Undo Zoom. You can also change the display mode of the graphs by 
right-clicking in the chart and selecting other options from the list. 
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8.7.2 Values 

This tab displays all the basic power quality parameters in real-time. In addition to the 
measured voltages and currents for all channels, the calculated power and energy  
values, flicker values, frequency and percentage voltage unbalance are shown.  

 
Figure 26 

Using the Values tab: 
A: RMS Values for voltage, current and frequency are displayed here. 
B: Calculated power and energy  
 For four-wire systems, the active, reactive and apparent power for each phase and for the 

total three-phase power are displayed. For three-wire systems, only the total power is 
calculated. The same applies to the power factor, PF, and cosϕ. The power factor is the 
ratio of the active power (P) to the apparent power (S). Cosϕ is also called the 
"displacement factor" and describes the phase displacement between the voltage and 
current fundamentals. 

C: Voltage Unbalance is calculated by separating the symmetrical components - the 
negative phase component is divided by the positive phase component - and is expressed 
as a percentage in accordance with the standards. 
Frequency is calculated from the voltage of channel U1. 

D: Flicker is calculated in accordance with IEC 61000-4-15 (IEC 868). The meter calculates 
Ifl, Pst and Plt values. The Ifl value can be used to study instantaneous changes in the 
flicker values. Pst stands for "short-term flicker severity" and is normally calculated over 
periods of 10 minutes. Plt stands for "long-term flicker severity probability" and is 
normally calculated on the basis of 12 Pst values, covering two-hour intervals. Plt is the 
value specified in the power quality standard EN 50 160, and the recommended 
evaluation period for this value is one week.  

Note: If the measure unit is configured for three-wire systems, it uses the 
two-wattmeter method to calculate the power. This means it is not possible to access 
the phase power, only the total power. 
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8.7.3 Oscilloscope 

PQ Online also includes an 8-channel real-time oscilloscope, which can be used to study the 
voltage and current waveforms.  

 
 

 
Figure 27 

 
 

Using the trend graph: 
A: Activate Channel Select to show the parameters you want to include in the oscilloscope 

graph. 
B: Activate Osc Settings to change the settings for the oscilloscope graphs (amplitude per 

square and position on the y-axis). 
C: Select the parameters you want to appear in the graph, and click on the colour button to 

change colour for the parameter. The Amplitude field shows the peak value of the 
channel. 

D: By clicking on the colour buttons for Background, Foreground and Hair Cross you can 
change the colour for the parameter graphs. 

E: Mark Data Points shows the data points used by the graph. These are the values stored 
in the measure unit. 

F: Automatic scale presents the selected parameters in the graph with the best settings. 
G: Click on Settings to maximise the graph window. 
H: It’s easy to zoom into the chart by clicking somewhere in the graph and, while holding 

the mouse button down, moving the mouse to create a rectangle. This indicates the zoom 
area. When you are happy with the area, release the mouse button and the area is 
magnified. To zoom out again and return to the normal state, right-click somewhere in the 
chart and click on Undo Zoom. You can also change the display mode of the graphs by 
right-clicking in the chart and selecting other options from the list. 

Note:   The voltage and current values are presented as peak values here, and not as  
RMS values as in the trend chart. 
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8.7.4 Harmonics 

All individual harmonics from the 1st to the 50th can be studied as percentages of the 
fundamental or as absolute RMS values for each channel in a bar chart or in a table. 

 
 

 
Figure 28 

 
 

Using the Harmonics tab: 
A: Activate Channel Select to show the parameters you want to include in the harmonics 

graph. 
B: Activate Display Mode to select how you want to display the harmonics. There are a 

total of four different presentation forms; a bar chart (RMS values or % of the 
fundamental) or a table (RMS values or % of the fundamental). 

C: Select the parameters you want to appear in the graph, and click on the colour button if 
you wish to change the colour for the parameter. 

D: Click on the colour buttons for Background and Foreground if you wish to select a 
different colour for them.  

E: Click on Settings to maximise the graph window. 
F: It’s easy to zoom into the chart by clicking somewhere in the graph and, while holding 

the mouse button down, moving the mouse to create a rectangle. This indicates the zoom 
area. When you are happy with the area, release the mouse button and the area is 
magnified. To zoom out again and return to the normal state, right-click somewhere in the 
chart and click on Undo Zoom. You can also change the display mode of the graphs by 
right-clicking in the chart and selecting other options from the list. 
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8.7.5 Vector 

The vector chart displays the phase shift between the different voltages and currents. It also 
shows whether the load is inductive or capacitive and the phase shift between the different 
phases. By checking that the phase shift between the corresponding voltage and current is less 
or equal to ± 90°, you verify that the transducers have been connected correctly. If the load is 
not a generator (which it usually is not) the angle must be less than 90°. If you find that the 
angle is greater than this, turn the current transducer. The vector chart can also be used to 
view various harmonics and their phase angles relative to the fundamental.  

 
 

 
Figure 29 

 
 

Using the Vector tab: 
A: Activate Channel Select to show the parameters you want to include in the oscilloscope 

chart. 
B: Activate Setting to change the amplitude for a selected parameter or to choose the 

harmonics to be displayed. 
C: Select the parameters you want to appear in the graph, and click on the colour button if 

you wish to change the colour for the parameter. 
D: Click on the colour buttons for Foreground, Background and Grid if you wish to select 

a different colour for these parameters. 
E: Automatic scale adjusts the amplitude for the various parameters to achieve optimum 

analysis. 
F: It’s easy to zoom into the chart by clicking somewhere in the graph and, while holding 

the mouse button down, moving the mouse to create a rectangle. This indicates the zoom 
area. When you are happy with the area, release the mouse button and the area is 
magnified. To zoom out again and return to the normal state, right-click somewhere in the 
chart and click on Undo Zoom. You can also change the display mode of the graphs by 
right-clicking in the chart and selecting other options from the list. 

Note:  If you select a harmonic to display, the default setting is always the fundamental, 
described as harmonic 1. Harmonic 0 describes the DC component of the channel. 
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8.8 View - Evaluate Disturbance 
Here you can study the disturbances in a measure file, which was created when the measure 
data was downloaded from the measure unit with PQ Online. This function in PQ Online 
evaluates sags/swells as trend graphs with RMS changes, and transients in periodical 
waveform.  
A more thorough analysis of these disturbances and all other power quality parameters is 
available in the software PQ Secure Light (see Sections 9.2.8 and 9.2.9). 
Start by clicking on Open to load a stored measure file (.pf4-file) for evaluation. If the file 
contains disturbances it opens and you can step your way through the different recordings.  

 
Figure 30 

Note:  The program automatically notifies you if the file (*.pf4) does not contain any 
disturbances. In this case, the Evaluate Disturbance dialog window does not open. 

 

 
Figure 31 

 
Using the Evaluate Disturbance dialog: 
A: Use the button Open to load the measure data file you want to analyse. 
B: This is where you select the type of disturbance you want to analyse. If the option is 

greyed, there are no disturbances of that type in the file. 
C: The Disturbance Information group shows info about the disturbances in the file: 

Dist Identifies the disturbance that is displayed in the graph. 
No of storages The total number of disturbances in the file. 
Deviation Shows the trig level set for the measurement. 
Unom Shows the configured reference level for the measurement. 
Net Frequency  Shows the configured frequency for the measurement 

D: The Prev and Next buttons allow you to click through the disturbances in the file. 
E: The File/Measure data group shows the time of the disturbance and the file name of the 

loaded file. 
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F: Click on the Channels tab to select the parameters you want to display in the chart. The 
Dist Info category shows information about the current disturbance, and the Dist Values 
category shows the values of the data points. 

 
       Figure 32 

G: It’s easy to zoom into the chart by clicking somewhere in the graph and, while holding 
the mouse button down, moving the mouse to create a rectangle. This indicates the zoom 
area. When you are happy with the area, release the mouse button and the area is 
magnified. To zoom out again and return to the normal state, right-click somewhere in the 
chart and click on Undo Zoom. You can also change the display mode of the graphs by 
right-clicking in the chart and selecting other options from the list. 

H: Click on Settings to maximise the graph window. 
I: Click on the Print icon to send a selected disturbance to the connected printer. 

 

Select the parameters to display in 
the graph, and by clicking the color
symbol you can choose the color 
for each parameter. In the 
Amp./Div. field the amplitude for 
each parameter can be modified.. 

By clicking the color symbol for 
Background, Foreground and 
Hair Cross, the colors for these 
items can be modified

By checking the Mark Data 
checkbox the values stored in the 
measurement unit will be marked.
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9  PQ SECURE LIGHT 
PQ Secure Light is Unipower’s software for reading, viewing and evaluating the measure 
data from Unilyzer 902 / 901. PQ Secure Light also includes a report generator for quick 
and easy creation of reports.  

9.1 Common tasks 
This section describes some common tasks and how to perform them. For a more detailed 
description, see Section 9.2. 

9.1.1 Adding a measurement file 

In the folder My measurement files you can add measurement files created by the 
Unilyzer 902 / 901. 
Right-click on My measurement files in the left hand view of the PQ Secure Light system 
manager and select Add measure file (see Figure 33). Please note that it is possible to 
create sub-folders in order to structure your archive of measurement files. 
1. The Add file dialogue will appear. Specify the name of the shortcut and path to the 

measurement file and click Ok. If a name is not specified, the file name will be used. 
2. You have now added a shortcut and the evaluation tools can be accessed by right-

clicking on the shortcut (see Figure 34). The first time the shortcut is used the 
measurement data while be loaded into the memory. This might take a while depending 
on file size. 

 
Figure 33 

  
Figure 34 
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9.1.2 Viewing events 

The event list is one of the central parts of the system. It displays events from one, many or 
all measurement files in the system. The events are shown in a list along with an extensive 
amount of information about the event, such as time, type of event, event data et c.  
To open the event list, select one or more measurement files, right-click on one of them and 
select Events.  
When opening the list, the default setting will be used and events from the last seven days 
are displayed.  
For a more detailed description of the event list go to Section 9.2.17. 

 
Figure 35 
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9.1.3 Creating an EN50 160 report 

The reporting tool in PQ Secure Light can automatically evaluate a measurement according 
to norms and limits in a pre-defined report. In the standard version, PQ Secure Light 
includes Unipower’s standard power quality report but a number of reports are available as 
options. Among these is a report according to the European norm EN50 160, which 
specifies limits for the power quality in the power distribution network. Furthermore, 
Unipower can create custom designed reports.  
To create an EN50 160 report (or any other report), follow the steps below: 
1. Select one or more measurement files under My measurement files.  
2. Right-click on the selected mesurement file and select Report and the report dialogue 

will open (see Figure 36). 
3. Make sure the selected file is included in the Selected meters list. 
4. Select report type in the list of Available reports, in this case select EN50 160LV 

(Low Voltage) 
5. If you would like to change any report setting such as document type (pdf/rtf), 

comments, logotype etc., click on the Report settings button. 
6. Select the time interval for the report. EN50 160 specifies a time interval of a week but 

the analysis works for other intervals as well. 
7. Click on Create report. 
8. Select a destination for the file created by the report tool. 
9. When the report has been created a dialogue with shortcuts to the created documents 

will appear. Double click on the report shortcut to open it in the associated program 
(this requires MSWord or similar for rtf reports or Acrobat Reader for pdf reports) 

 

 
Figure 36 
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9.1.4 Creating a voltage graph 

 Follow the steps below to create a voltage graph: 
1. Select one or more measurement files under My measurement files.  
2. Right-click on the selected measurement file(s) and select Graph evaluation. The 

graphical evaluation tool will open (see Figure 37). 
3. Make sure that the Voltage tab is selected.  
4. Select the measurement parameters that you would like to include in the graph, e.g. 

U1Avg, U2Avg and U3Avg (voltage averages for phases 1-3). 
5. Select the time span for the graph. Select a period where you know that data exists. 

Click the Data? button if you are unsure. Checking Day, Week or Month under Time 
span control and then clicking Latest day/week/month button will set the dates to the 
latest day/week/month where data exists. 

6. Click the Refresh button and the graph is created (see Figure 38). 
 
 

 
Figure 37 
 

 
Figure 38 

 

Voltage tab (3) Refresh (6) Measurement parameters (4) Time span (5) 
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9.1.5 Creating an event duration graph with CBEMA limits 

CBEMA is an abbreviation for Computer Business Equipment Manufacturers Association, 
an organisation in the United States, that in the late 1970s developed limits for depth and/or 
duration of voltage dips (sags) and overvoltages (swells) in order to not affect or damage 
computer equipment. The association changed their name to ITIC (Information Technology 
Industry) in the mid-1990s and they later developed a new set of limits, the ITIC limits. 
The CBEMA limits are a very common way of classifying voltage events in the power 
network. 
To create an event duration graph with CBEMA limits follow the steps below: 
1. Select one or more measurement files under My measurement files. 
2. Right click on the selected measurement file(s) and select Graph evaluation. The 

graphical evaluation tool will open. 
3. Select the Sags/Swells tab (see Figure 39) 
4. Select a period during which at least one sag/swell event occurred. Click on the Data? 

button to find the first and last date when a sag/swell event occurred. 
5. Click on the Refresh button. 
6. Check the Duration graph option. You will now get a depth/duration plot. 
7. Check the CBEMA limits and a plot with the CBEMA limits included will be 

displayed (see Figure 40). 
 

 
 
 

 
Figure 39 

 

Refresh (5) Duration graph (6) 

CBEMA (7)

Time and location (4) 
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Figure 40 

Each sag/swell is marked as a point in the plot. In the duration graph the x-axis shows the 
duration of the event and the y-axis shows the magnitude in percent of the nominal voltage 
level. The CBEMA limits can be interpreted as: Within the limits computer equipment will 
function without problems. If one or more events are placed outside the limits the risk of 
computer malfunction is substantial. 

 
9.1.6 Evaluating the direction of a Sag/Swell 

 To evaluate the direction of a sag/swell, follow the steps below: 
1.  Select one or more measurement files under My measurement files. 
2. Right-click on the selected measurement file(s) and select Graph evaluation. The 

graphical evaluation tool will open. 
3. Select the Sags/Swells tab. 
8. Select a period during which at least one sag/swell event occurred. Click on the Data? 

button to find the first and last date when a sag/swell event occurred. 
4. Click on the Refresh button. A plot with each sag/swell event marked as a dot will be 

displayed (see Figure 41). To get information about a specific event, click on the 
corresponding dot in the graph. A dialogue window is opened that, among other things, 
gives information about the direction of the sag/swell (see Figure 42 (A)). 
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Figure 41 

 

 
Figure 42 

A 
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9.1.7 Creating a custom graph 

To create a custom graph with, for instance, current and voltage stacked on separate axes, 
follow the steps below: 
1. Select one or more measurement files under My measurement files. You can also 

select the measurement file in the list in the right view. 
2. Right-click on the selected measurement file(s) and select Graph evaluation. Then 

select the Custom tab. 
3. Select the time span for the graph. Select a period for which there is data in the 

database. Click the Data? button if you are unsure. Checking Day, Week or Month 
under Time span control and then clicking Latest day/week/month button will set the 
dates to the latest day/week/month where data exists. 

4. Select graph data by clicking the Select graph data button, you will then get a 
dialogue where you can select all available measurement parameters. Select for 
example U1Avg (under the voltage tab) and I1Avg (under the Current tab) and click 
Ok. 

5. You will now get a graph with the two parameters voltage and current. However, they 
will be presented on the same y-axis and can therefore be difficult to evaluate. Use 
Auto split to divide the data by meter, phase or type. You can also click the Split 
graph button. 

6. If you choose to use the more complex Split graph option a dialogue where you can 
configure the y-axis for each parameter will appear. This window is shown in Figure 
44. 

7. In the Available subsets list you can see the two measurement parameters selected, 
voltage and current. Right click on the current subset and select Y-Axis and then select 
Y-Axis 2. This will put the current subset on the second Y-axis. 

8. Check the Stacked graphs box and press Ok. 
9. You will now get a graph, which is more easily evaluated. The stacked graphs will look 

similar to the one in Figure 45. 
 

 
Figure 43 

 

Graph data selection (4)

Split graph (6-8) 

Time and location settings (3) Custom tab (2)

Auto split (5) 
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Figure 44 
 

 
Figure 45 
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9.2  Detailed program description 
This section describes the various parts of the PQ Secure Light program in detail. When the 
program has started the screen will resemble Figure 46. The two main parts of the program 
are highlighted in the figure, the Main menu and the System manager. In the main menu 
some basic functionality such as Exit and Language can be accessed. In the System 
manager you can configure and control the system. See Section 9.2.4 for a more detailed 
description of the System manager. 
 
 

 
Figure 46 

9.2.1 Main menu 

In the main menu you can access some basic functions, such as Exit and Language. 
Some of the sub-menus are described below. 

9.2.2 File 

In the File menu you will find the following options: 
• Load workspace – Loads a workspace file. The workspace file contains general settings 

for the program as well as measure file shortcuts and folders. The workspace can be 
described as a user profile. The workspace will also contain all measurement files you 
have added under My measurement files. 

• Save workspace – Saves the current workspace. 
• Save workspace as – Saves the current workspace with a different name. 
• Load measurement file – Loads a measurement file and adds a shortcut to the My 

measurement files folder. 
• Exit – Saves the current workspace and exits the program. 

 

Main menu System manager
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9.2.3 Tools 

• Language – Provides an option to change the language used in the program. The 
program has to be re-started for the change to take effect. 

• The functions Alarm settings and Show alarm window are only used when measuring 
with Unipower’s permanent power quality monitor, UP-2210, equipped with the E-mail 
alarm option. 

9.2.4 System manager 
The system manager is the central part of the program. Here you can configure the system 
and evaluate measurement data. The system manager is divided into a left-hand view, with 
a tree structure, and a right-hand view displaying information about the selected node in the 
tree view (much like the Explorer view in Windows). To perform an operation on a node in 
the tree, or an item in the right-hand view, right-click on the item and an appropriate menu 
with all the available options will appear. Figure 47 shows the system manager; some 
important parts are marked and described. 
 

 
Figure 47  

(A) My measurement files – Under this node you can add shortcuts to your measurement 
files (pf4 and tmp files). Folders can be used to create a structure. Right-click on the 
node, folder or measurement file shortcut to add, delete or edit the item. You can also 
evaluate the measurement file data by right-clicking on the measurement file shortcut 
and selecting the appropriate evaluation tool (Graph evaluation, Event list or 
Reports). 

(B) My licenses – This node contains all licenses in the system. The licenses are 
automatically read into the license cache when the program starts. You can add 
additional licenses by right-clicking on My licenses and selecting ‘Add’. You will then 
need to specify a license key or a license file (containing multiple keys). These 
keys/files are supplied from Unipower AB or your local distributor. 

(C) Toolbar  
  

 
   Figure 48 

(A) Print – Prints the information displayed in the right-hand view. 
(B) Preview – Preview the printout.  
(C) Print settings – Change settings for the printout. 
(D) List view – Displays the right-hand view as a list. 
(E) Refresh – Refresh the right-hand view. 
(F) Show global events – This function is only used in PQ Secure SQL 

(database version of PQ Secure) 

 A        B       C          D                E            F 
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9.2.5 Graph evaluation 

In PQ Secure Light, there is a graph evaluation tool, especially designed to evaluate, 
analyse and document measurement data made by the Unipower measurement units. The 
graph evaluation presents an easy way of performing load analysis, controlling voltage 
quality, analysing harmonics and much more. 
Graphs can easily be copied to other MS Windows applications (MS Word, MS Excel etc.) 
to be used in reports or other documentation. The graphical analysis tool is designed to be 
easy to use when evaluating standard power quality parameters, as well as flexible and 
powerful when analyzing more complicated custom graphs with multiple parameters 
involved. 
You can start the graph evaluation in two ways: 
• Right-click on a measurement file shortcut under My measurement files and select 

Graph evaluation in the pop up menu. 
• Double-click on a measurement file shortcut under My measurement files. 
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9.2.6 Description of the various parts of the graph evaluation 

In Figure 49 you can see the graph evaluation window with some important sections 
highlighted. These are described below: 
 

 

 
Figure 49 

 
(A) Time line – The time line indicates when data exists in the database and if the data is 

flagged. Time span can also be selected in the time line (see 9.2.13). 
(B) Tool tabs – To simplify evaluation, all the common power quality parameters has a 

separate tab. The custom tab is for more complex evaluation (see 9.2.7-9.2.11). 
(C) Tool bar – Buttons to zoom, export, refresh etc. (see 9.2.14). 
(D) Evaluation window – Displays the selected parameters as a graph. 
(E) Zoom window – This shaded rectangle represents the time span shown in a graph where 

the zoom functions have been used. You can move this rectangle is order to scroll in a 
zoomed mode. 

(F) Parameter settings – Under this tab you select the parameters you wish to study. The 
window will have a different layout depending on the tool tab selected.  

(G) Time and location – Here you can select time and location (measure site) for the graph  
(see 9.2.12) 

(H) Auto split – Using this menu you can automatically split the graph by: meter (when 
comparing more than one meter), phase and type of parameter. Click on the arrow to choose 
the desired type of auto split. The auto split function is not available for sags & swells, 
transients, digital recordings and rapid voltage changes (RVC). 

(I) Show events – By activating this option events (sags, swells, transients and/or digital 
recordings) will be indicated by a clickable line in the graph. By hovering with the cursor 
over the line you will see information about the event and by clicking the line you will go 
directly to the waveform graph of the event. 
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Flagging 
When a sag/swell event occurs, the disturbance will influence the value of other power 
quality parameters such as flicker, harmonics etc. 
Flagging is used to exclude these values so they do not influence the power quality analysis. 
The concept of flagging derives from the norm IEC/SS EN 61000-4-30. 
 
After activating the graph evaluation, you can follow the four simple steps below in order to 
create a graph over the most common measurement parameters: 

1. Select the appropriate tab, if for example voltage should be evaluated, select the 
Voltage tab. 

2. Select the measure parameters, e.g. U1Avg, U2Avg and U3Avg. 
3. Select the time span, e.g. to select the latest week where data exist, check the Week 

box and then click the Latest week button under Time and location. 
4. Click the Refresh button. 

These steps apply for most tabs, the Signalling, Sag/Swell, Transient, Fault recorder and 
Custom tabs are slightly different and are described in more detail in the following 
sections. 
 

9.2.7 Tab – Signalling (Interharmonics) 

Under the tab Signalling you can study studying frequency components in the electricity 
network not related to the fundamental frequency, so-called interharmonics. Signalling is 
entirely separated from harmonics, which are always integer multiples of the fundamental 
frequency (2*50=100 Hz, 3*50=150 Hz, etc.) 
An example of signalling is ripple control. The ripple control signal is set at a particular 
frequency, e.g. 187.5 Hz. The frequency is always selected so it will fall between the 
harmonic frequencies. In PQ Secure Light, all interharmonic frequencies are registered in 
frequency bands of 100 Hz up to 3 kHz. 

 
Figure 50 

 
To create a signalling graph, click the Select button. Select the signalling bands to be 
included in the graph. Press Ok to create the graph. Signalling is always specified in percent 
of nominal voltage level. 
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9.2.8 Tab – Sags/Swells 

The tab Sags/Swells has a design similar to the other tabs with one exception; the 
disturbances can be presented in the evaluation window using alternative methods. 
 
Sag/Swell – Time graph 
The Time graph displays the sags/swells that have occurred, sorted by the time and by the 
peak value of the voltage. The peak value is the difference between the nominal level 
voltage and the lowest/highest value of the event expressed in percentage.  
 

 
 

You can click on the symbol for an event to display more information about the 
disturbance. The symbols will have different colours corresponding to the phase that 
triggered the event. 

  
   Figure 51 

  

Sag/swell No A unique event ID automatically 
generated by the system. 

Time  Date and time the event occurred. 
Trig Phase The phase that triggered the event. 
Duration  The duration of the event. 
Depth  The magnitude of the event in relation 

to the nominal value. 
Uref  The pre-defined nominal voltage. 
Comment User comments related to the event. 
Confirmed Signature of the person confirming the 

event. 
View  When pressing this button, the event 

will be displayed as an RMS graph. 
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Sag/Swell – Duration graph 
The Duration graph displays the sags/swells that have occurred, sorted by the duration 
and by the peak value for respective event. The peak value is the difference between the 
lowest/highest value of the event and the nominal level expressed in percentage. 

 
Figure 52 

You can use this method of presenting events as a way of comparing the events against 
limits defined by ITIC, CBEMA or SEMI F47. For more information about these limits, 
please refer to the standards and literature relating to power quality. In brief, the values 
should fall within the "cone" formed by the limits, or else there is a risk that equipment 
(such as computers) will not work properly or may be damaged.  

 You can click on the event icon to display more information about the disturbance. 
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Sag/Swell – RMS trend graph 
The RMS trend graph displays detailed information about every sag/swell that has 
occured. The graph is based on each stored half-period value (RMS). The duration of the 
trend graph depends on how the particular measure unit has been configured (1.3/2.5 
seconds). The y-axis shows the voltage and the x-axis shows the duration/time. 

 
Figure 53 

By presenting the events this way, it is also possible to select in the frame View sag/swell, 
which event (use the scroll list and the right/left arrows) as well as which parameters you 
want to study. Both voltage and current can be studied. 
 

 Sag/Swell – Waveform graph 
The Waveform graph displays the waveform of the event.  

 
Figure 54 
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9.2.9 Tab - Transients 

The tab Transients has a design similar to the other tabs with one exception; the 
disturbances can be presented in the evaluation window using alternative methods. 
 
Transients – Time graph 
The Time graph displays the transients registered, sorted by the level and the point in time 
when the events occurred. The level is the highest recorded deviation from the average 
curve during the event. 
 

 
Figure 55 

You can click on the event to display more information about the disturbance.  The icons 
will have different colours corresponding to the phase that triggered the event. 
 

 
   Figure 56 
 

Transient No A unique event ID automatically 
generated by the system. 

Time  Date and time the event occurred. 
Trig Phase The phase that triggered the event. 
Duration  The duration of the event. 
Deviation  Highest deviation from the average 

curve. 
Uref  The pre-defined nominal value. 
Confirmed Signature of the person confirming 

the event. 
Comment User comments related to the event. 
View  When pressing this button, the event 

will be displayed as an RMS graph. 
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Transients – Waveform graph 
Every time a transient is detected, five periods are stored in the measure unit - one period 
before the event and four periods after it. If the event occurs in one of the four voltage 
channels, values are stored for all eight channels, i.e. even the current channels are stored. 

 
Figure 57 

If you choose to display the events in this way, you can use the View transient group to 
select the events you want to study (use the list box or the right/left arrows), and also the 
parameters you want to study. You can study voltage as well as current parameters.  
For each transient waveform you can choose to subtract the fundamental in order to 
facilitate the analysis of the disturbance. You do this by clicking Subtract fundamental in 
the View transient frame. 

  
 

9.2.10 Tab – Fault recorder  
This tab is only used when measuring with Unipower’s permanent power quality monitor, 
UP-2210, equipped with the Fault Recorder Module. 
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9.2.11 Tab – Custom 

Under the tab Custom (B) you have the possibility of comparing various measurement 
parameters for the same time span in the same graph. This function will facilitate the 
analysis of how a disturbance in one parameter will influence other parameters. See Section 
9.1.7 for information about how to generate a custom graph. 
 
  
 

 
Figure 58 

 
A. In the graph displayed you can select Split graph. This is done in order to give each 

parameter an individual scale on the y-axis or to divide the evaluation window. 
B. The Custom tab. 
C. Under Select graph data you can select which measurement parameters you wish to 

study in the evaluation window.  
D. By pressing the button Stop you will interrupt the transfer of information from the 

database to the graph. 
 

Note: If you select too many parameters simultaneously, a large number of graphs are 
presented, which will complicate the analysis. In this case, a large amount of data has 
to be transferred from the measurement file to the graphs and this may take a long 
time. To avoid this, press Stop and make a new selection of parameters/graphs. 
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9.2.12 Time and location 

This panel enables you to select the time and the meters for the graph. Below the various 
parts of the panel are described in detail (see       
   Figure 59): 

  

 
         Figure 59 

 

(A) Date - Here you can specify start and end 
dates for the evaluation. If Custom is not 
selected under Time span control, only the 
start date can be specified. 

(B) Time span - Here you select the time span 
for the evaluation, select Custom to be able to 
freely specify dates and times. 

(C) Today - Click this button to set the 
evaluation date to current day/week/month 
depending on the time span selection. 

(D) Data? - Displays a dialogue showing the time 
interval for which measurement data is 
available. 

(E) Latest Week - Selects the latest 
day/week/month (depending on the time span 
selection) for which measurement data is 
available. 

(F) Show timeline – If this box is checked a 
timeline (See 9.2.13) above the graph, 
indicating available data will appear. 

(G) Hide flagged data – If this box is checked, 
flagged data will be hidden (for an 
explanation of the concept flagging, please 
refer to Error! Reference source not 
found.). 

(H) Selected meters - A list of measurement files 
included in the graph. 

(I) Add - Click here to add a measurement file to
the list. 

(J) Remove - Click here to remove a measure-
ment file from the list. 

(K) Show events – Click here to show events as 
clickable lines in the graph window. 

 

GF 

E
D

C

B

A

J 

H

I

K



UNIPOWER
  User Manual Unilyzer 902 / 901 

67 

9.2.13 The Timeline 

The time line is a tool used to show when measurement data is available (see   
   Figure 60). 
The colour of the timeline indicates the status of the measurement data as follows: 

• Red – No data available during this time span 
• Blue – Data is available, but it is flagged (see 9.2.6) 
• Green – Data is available and is not flagged. 

 
 

 
     Figure 60 

 
 
 
 The main parts of the time line are described below: 

A. Interval – Here you select the interval for the time line, it can be set to Day, Week, 
Month, Quarter or Year. 

B. Interval step – Press this buttons to step forward or backward one interval. 
C. Cursors – These cursors indicate the currently selected date of evaluation (that you 

normally specify in the Time and location panel (see 9.2.12)). You can also set these 
dates in the time line. To do this, move the mouse to the desired start date/time and 
press the left mouse button. Move the mouse, while keeping the left button pressed, to 
the desired end date and then release the left mouse button. The markers will then move 
to the specified dates and the dates will change in the Time and location panel. Press 
the Refresh button to reload the graph with the new dates. 

D. Zoom window – This area represents the time interval shown in the graph after you 
have zoomed in on an area in the graph window. You can move this window in order to 
scroll in the graph. 

E. File label – Shows the name of the measurement file. 
 
9.2.14 The toolbar 

 
 

 
      Figure 61 
 

The toolbar functions in the graph evaluation are described below: 
(A) Print – Will print the selected graph from the evaluation window to a connected 

printer. 
(B) Custom zoom – Enables zoom for a selected section in the evaluation window. Check 

the function and select and area in the graph using the mouse. The function will be 
active until you click on the button again or another function is selected. 

(C) Horizontal zoom – Enables horizontal zoom cursors for the graph. 
(D) Vertical zoom – Enables vertical zoom cursors for the graph. 
(E) Undo latest zoom – Undo the latest zoom action. 

A    B   C  D    E   F    G   H   I     J   K L      M
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(F) Undo all zoom – The graph will return to original size. 
(G) Copy graph – Copies the graph to another application, for example MS Word.  
(H) Export graph – Exports the measurement data in the graph to another application, for 

example MS Excel. Measurement values for all selected graphs will be included (see 
description below) 

(I) Comtrade export – Exports events using the Comtrade-format. 
(J) Grid on/off – Will activate or hide the grid lines in the evaluation window. 
(K) Mark data points – Will show the measurement points forming the graph. 
(L) Refresh – Reloads the graph from the measurement file(s). Always use this function 

after you have changed any configuration. 
(M) Stop – Press this button to cancel reloading of the graph. 
 
Export graph data: 
The measurement data displayed in the evaluation window can be exported to other 
applications, e.g. Microsoft Excel. Use the button Export graph in the toolbar. 

 
      Figure 62 

Select which file format the measurement data should be exported to. This can be a 
Metafile, a Bitmap image (BMP) or a Text/Data format. The last alternative, Text/Data 
only, should be used when exporting to MS Excel. Export Destination refers to the 
location where the file will be saved; select Clipboard if you want to paste the file straight 
away. To save as a file, click on File and browse to the location where you want to store it. 
Select Printer to print the file. (You can also set the size before exporting the measure 
data). When you have completed all the settings, click on the Export button. 
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If you selected to export Text/Data Only the window below will appear (see Figure 63). In 
this window you can modify the format of the exported data. Unipower recommends the 
use of default values. 
 

 
Figure 63 

Export to Comtrade 
Disturbances presented in the evaluation window can be exported to a file using the 
Comtrade-format. Use the button Comtrade in the toolbar (see    
   Figure 61 (I)).  
When the function has been activated you only need to select where the file should be 
stored. 
 

9.2.15 The settings window 

The evaluation window in the graph evaluation is designed to represent the various graphs 
parameters as effectively as possible. You can easily change the settings by double-clicking 
within the evaluation window; a dialogue will be opened where you can change the 
configuration. Graph properties such as plot style, titles, axes settings, colour etc can be 
modified. 

 
Figure 64 
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9.2.16 Reports 

PQ Secure Light has a built-in report generator. You can use this function to generate a 
power quality report in which the measured values from a meter are compared against 
applicable standards such as EN 50 160. The report can be created as an .RTF file, 
compatible with MS Word, or as a .PDF file that you open and view with Adobe Acrobat. 
In the standard version, PQ Secure Light includes Unipower’s standard power quality 
report but a number of reports are available as options. Furthermore, Unipower can create 
custom designed reports.  
You can access the report generator much in the same way as the graph evaluation. One of 
these methods is right-clicking on the meter and selecting Report in the pop-up menu. The 
Create report dialogue will then be displayed (see Figure 65). 

 

 
Figure 65 

(A) This lists contains the meters selected for the report. 
(B) List with available reports. 
(C) A brief description of the selected report type. 
(D) Click this button to change the report settings, such as report document type, comments, 

limits etc. 
(E) Time-span settings for the report. 
(F) Click here to create the report. 

 
 Follow these five simple steps to create a report : 

1. Select a measurement file in the system manager, right-click on it and select Report. 
2. Select the report type (B).  
3. Optionally, change the report settings (D).  
4. Select the time span for the report (E).  
5. Click the Create report button (F). You will now be prompted for a destination 

directory. Browse to the desired destination path and click Ok. The report will now be 
generated. If you have selected several meters, you will receive one report per meter. 
When the report has been generated it will be presented in a dialogue and you can 
double-click on it to open the document in the associated reader. 
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9.2.17 The Event list 

The event lists provides information about registered events in the measurement file(s) such 
as disturbances, communications details and more. All the information is saved with a time 
stamp, making it easier to study information from a number of units simultaneously. For 
example, this means it is possible to study the propagation of a disturbance through an 
electricity network. 
For events stored together with a graph, the graph can be studied directly from the event 
list. You also have the possibility to confirm and add a comment to the event.   
The event list displays events for a selected measurement file and is activated by right-
clicking on a measurement file in the system manger and selecting Events in the pop up 
menu. 
  

 
      Figure 66 
 

A. Event list – This is where all the events registered during the specified time span are 
listed (See 9.2.18) 

B. Time and location - Here you can manually select the time span and from which 
meters you wish to have the information displayed (see 9.2.19). 

C. The toolbar -  Here you can access several useful functions, such as configuration, 
print out etc (see 9.2.20). 
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9.2.18 The Event list – List 

In the event list you have access to a large amount of information about registered events, 
such as date and time, location, event type etc. The list can be sorted in ascending or 
descending order by clicking on the column headers. You can get additional information 
and an event graph (if available) by holding the mouse pointer over the Value column on 
the event of interest. The QuickView window will then be displayed (see Figure 67). 
You can also Confirm or Delete events by selecting the events to confirm/delete in the list, 
right click on the selection and select Delete/Confirm in the pop up menu. 
Select multiple events by holding down the left Ctrl or Shift key. 

  

 
Figure 67 

  
You can also double click on an event to display more detailed information about the event 
(see Figure 68). 
 

 
Figure 68 

In the Event information dialogue you can confirm the event by clicking the Confirm 
button. You can also view the event in the graph evaluation (if waveform data is available) 
by clicking the View button. 
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9.2.19 The Event list – Time and location 

This panel enables you to manually select the time span for displayed 
events. However, to enable this function you must configure the 
event list accordingly (see 9.2.21). Apart from this, the panel works 
in the same way as the Time and location panel in the graph 
evaluation. Here you also have the possibility to Enable/Disable the 
QuickView window. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9.2.20 The Event list – Toolbar 

With the toolbar buttons you can access the basic functions in the event list. 
 

 
      Figure 69 
(A) Print – Will print out the events shown in the list. 
(B) Preview – Displays a preview window of the printout. 
(C) Page settings – Displays the page settings dialogue where you can specify margins etc. 
(D) Maintenance – This function is only enabled in PQ Secure SQL. 
(E) Settings – Settings for the event list (see 9.2.21). 
(F) Quick filter – Here you can select among a number of pre-defined event filters to limit 

the type of events listed. 
(G) Copy – Copies the selected events in the list to the clipboard. These can then be pasted 

into for example MS Excel or Word. 
(H) Remove – Removes the selected event(s) 
(I) Refresh – Reloads the event list from the measurement file. 
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9.2.21 The Event list – Settings 

Here you can change the settings for the event list and define how the information is 
presented. The settings can be configured to meet your requirements and are saved in the 
workspace file (see 9.2.2). 

 
Figure 70 

 
If you select User defined time span you will be able to define an interval using the from 
and to functions in the Global Event Viewer window. If you instead select Show events 
during the last and the number of days, the window displays the events that have occurred 
during the last few days.  
You can use Event Priority to select the types of event you want the list to include. The 
lower the priority number for an event, the more important it is. Critical events, for 
example system events, will have a low priority figure, while events of informative nature 
will have a high figure. Events with priority 1 are always PQ Secure system faults, and they 
are displayed with a Stop sign at the start of the event row.  
Priority number Type of event 
 1: Serious system events 
 5: Power quality events 
 9: Communication problem 
 10: Information events 
The user can filter events to be displayed in the event list by checking them in the Show 
checked events list, e.g. if only transients are checked, then the list will only show 
transient events. 
The user can also filter events by priority. Do this by specifying a figure between 1 to 11 in 
the field With priority less than. 
Unipower recommends the use of one of the following alternatives: 
a) Select to show All events with priority less than 11 in order to view all events. 
b) Select to show All events with priority less than 6 in order to view power quality and 

serious system events. 
c) If you instead wish to select specific events from the list it is most important that you 

select to show events with priority less than 11. 
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The event list can be set to automatically update all events that occur in the system, i.e. the 
event list is constantly updated to show the most recent events. Select the Automatic 
refresh of window checkbox to activate this function.  
It is a good idea to disable this function if you are looking at older events, otherwise the 
updates will keep happening as you try to scroll down to the events you want to view. 
If you want events to appear in the event list even after they have been confirmed, activate 
the checkbox Show confirmed events. 

Note: The quick filter you select in the event list toolbar (see     
  Figure 69 (F)) will override the selection made in the event list settings above. 
The quick filter “User specified” will restore the selections made in the event list 
settings. 

Note:  Remember that this selection does not affect how the events are stored in the 
measurement file. It only affects the event list, which displays information from the 
measurement file. 
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10 TECHNICAL SPECIFICATION UNILYZER 902 
Unilyzer 902 is equipped with: 
• 4 differential voltage channels (0-700 V RMS) 
• 4 differential current channels (0-2000 A, depending on transducer) 
Unilyzer 902 can be used in any one-phase or three-phase configuration, such as 3-wire or 4-
wire systems (Y- and ∆-configurations).  

10.1 Voltage Channels 
Inputs 4 differential inputs 
Voltage level 0-700 V RMS 
Transient level +/- 4000 V peak level 
Resolution 14 bits (84 dB) 
Sampling rate 6,4 kHz (7,7 kHz in 60 Hz systems) 
Disturbance detection Fast transients (> 1µs), sags/swells and short interruptions 
Input impedance 2 MΩ 
Bandwidth 3,2 kHz for calculated parameters (4 MHz for transients) 

10.2 Current Channels 
Inputs 4 differential inputs 
Current level 0-2000 A RMS with flexible current clamps 

0-30 A RMS with current clamp-on ammeters 
 Other ranges are available on request 
Resolution 14 bits (84 dB) 
Sampling rate 6,4 kHz (7,7 kHz in 60 Hz systems) 
Input impedance 2 MΩ 
Bandwidth 3,2 kHz 

10.3 Communication 
RS-232 Serial interface is standard (up to 115 kbps) 
Ethernet 10-baseT (optional), can be connected to a 100-Base-T network via 

a 10/100 Mbps hub/switch 
Internal modem Built into the unit (optional) 
External modem Connection is made via a special cable (optional) 

10.4 Power Supply 
  85–264 V AC or 110-375 V DC (45-65 Hz)  
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10.5 Memory capacity 
 Built-in 4 MB non-volatile flash memory is standard.  

8 MB is optional. 

10.6 Size and weight 
Width x Height x Depth  340 x 337 x 85 mm  
Weight 2,6 kg (including connected transducers) 

10.7 Environmental conditions 
Operating temperature  -10 to +55 ºC  
Air humidity,  10 – 98% non-condensing  
Unilyzer 902 is designed to meet class IP65 in standard IEC 529 (dust and splash proof). 

10.8 Standards 
Unilyzer 902 calculates and measures power quality parameters in accordance with the 
following standards: 
EN 50 160, SS421 18 11 Voltage Quality 
IEC 61000-4-7 Harmonic measurement, Class I 
IEC 61000-4-15  Flicker measurement (IEC 868) 
IEC 61000 4-30 Power quality testing and measurement techniques, Class A 
 
Unilyzer 902 also complies with the following standards: 
IEC 529 – IP65 Enclosure 
EN 61010-1 Personal safety 
EN 50081-1,2 & EMC 
EN 50082-1,2  

10.9 Measure accuracy 
Uncertainty ± 0.1 % for both voltage and current channels. Transducer error will add to the 
total system uncertainty. To obtain maximum accuracy the instrument is synchronized with 
the power frequency using a built-in hardware phase-locked loop (PLL). The instrument 
complies with IEC 61000-4-30, Class A. 
 

10.10 Sampling 
Frequency range is 45–65 Hz. Sampling frequency is 6400 Hz – 12800 Hz for 50 Hz system 
and 7680 Hz – 15360 Hz for 60 Hz system. Built-in hardware peak detectors for all four 
voltage channels, capturing transients down to 1 µs.  
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10.11 Calibration and self-test 
To assure maximum reliability, Unilyzer 902 always performs an automatic self-test before 
measuring. Unipower recommends a 24-month calibration interval.  

10.12 Disturbance detection 
Transients  Transients with time duration down to 1 µs are detected 

simultaneously on all four channels. Waveforms from all eight 
channels will be recorded at every event. The stored waveform will be 
displayed with one cycle before the event, and four cycles after. An 
instrument with standard memory (4 MB) can store up to 50 
transients. An instrument with 8 MB memory (optional) can store up 
to 100 transients.  

 
Sags/Swells Detection of RMS sags/swells is performed on the four voltage 

channels. RMS values from all eight channels can be recorded up to 
2,5 seconds. These values will be stored with 5 cycles pre-trig before 
the event, and maximum 120 cycles after. An instrument with 
standard memory (4 MB) can store up to 98 (1.3 sec.) sags/swells. If 
the memory is 8 MB (optional) the instrument can store up to 195 (1.3 
sec.) sags/swells. With a 2,5 seconds storage time 50 sags/swells can 
be stored (4 MB memory) or 100 sags/swells (8 MB memory).  
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11 TECHNICAL SPECIFICATION UNILYZER 901 
Unilyzer 901 is equipped with: 
• 4 differential voltage channels (0-700 V RMS) 
• 4 differential current channels (0-2000 A, depending on transducer) 
Unilyzer 902 can be used in any one-phase or three-phase configuration, such as 3-wire or 4-
wire systems (Y- and ∆-configurations).  

11.1 Voltage Channels 
Inputs 4 differential inputs 
Voltage level 0-700 V RMS 
Transient level +/- 4000 V peak level 
Resolution 14 bits (84 dB) 
Sampling rate 6,4 kHz (7,7 kHz in 60 Hz systems) 
Disturbance detection Fast transients (>130 µs @ 60 Hz, >157 µs @ 50 Hz), sags/swells 

and short interruptions 
Input impedance 2 MΩ 
Bandwidth 3,2 kHz for calculated parameters (1 Mhz for transients) 

11.2 Current Channels 
Inputs 4 differential inputs 

Current level 0-2000 A RMS with flexible current clamps 
0-30 A RMS with current clamp-on ammeters 
Other ranges are available on request 
Resolution 14 bits (84 dB) 
Sampling rate 6,4 kHz (7,7 kHz in 60 Hz systems) 
Input impedance 2 MΩ 
Bandwidth 3,2 kHz 

11.3 Communication 
RS-232 Serial interface is standard (up to 115 kbps) 
Ethernet 10-baseT (optional), can be connected to a 100-Base-T network via 

a 10/100 Mbps hub/switch 
Internal modem Built into the unit (optional) 
External modem Connection is made via a special cable (optional) 

11.4 Power Supply 
 85–264 V AC or 110-375 V DC (45-65 Hz)  
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11.5 Memory capacity 
 Built-in 4 MB non-volatile flash memory is standard.  

8 MB is optional. 

11.6 Size and weight 
Width x Height x Depth  340 x 337 x 85 mm  
Weight 2,6 kg (including connected transducers) 

11.7 Environmental conditions 
Operating temperature  -10 to +55 ºC  
Air humidity,  10 –  98% non-condensing  
Unilyzer 901 is designed to meet class IP65 in standard IEC 529 (dust and splash proof). 

11.8 Standards 
Unilyzer 901 calculates and measures power quality parameters in accordance with the 
following standards: 
EN 50 160, SS421 18 11 Voltage Quality 
IEC 61000-4-7 Harmonic measurement, Class II 
IEC 61000-4-15  Flicker measurement (IEC 868) 
IEC 61000 4-30 Power quality testing and measurement techniques, Class B 
 
Unilyzer 901 also complies with the following standards: 
IEC 529 – IP65 Enclosure 
EN 61010-1 Personal safety 
EN 50081-1,2 & EMC 
EN 50082-1,2  

11.9 Measure accuracy 
Uncertainty ± 0.2% for both voltage and current channels. Transducer error will add to the 
total system uncertainty. To obtain maximum accuracy the instrument is synchronized with 
the power frequency using a built-in hardware phase-locked loop (PLL). The instrument 
complies with IEC 61000-4-30, Class B. 

11.10 Sampling 
Frequency range is 45–65 Hz. Sampling frequency is 6400 Hz – 12800 Hz for 50 Hz system 
and 7680 Hz – 15360 Hz for 60 Hz system.  
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11.11 Calibration and self-test 
To assure maximum reliability, Unilyzer 901 always performs an automatic self-test before 
measuring. Unipower recommends a 24-month calibration interval.  

11.12 Disturbance detection 
Transients  Transients with time duration down to 130 µs (60 Hz ), and 157 µs (50 

Hz) are detected simultaneously on all four channels. Waveforms 
from all eight channels will be recorded at every event. The stored 
waveform will be displayed with one cycle before the event, and four 
cycles after. An instrument with standard memory (4 MB) can store 
up to 50 transients. An instrument with 8 MB memory (optional) can 
store up to 100 transients.  

Sags/Swells Detection of RMS sags/swells is performed on the four voltage 
channels. RMS values from all eight channels can be recorded up to 
2,5 seconds. These values will be stored with 5 cycles pre-trig before 
the event, and maximum 120 cycles after. An instrument with 
standard memory (4 MB) can store up to 98 (1.3 sec.) sags/swells. If 
the memory is 8 MB (optional) the instrument can store up to 195 (1.3 
sec.) sags/swells. With a 2,5 seconds storage time 50 sags/swells can 
be stored (4 MB memory) or 100 sags/swells (8 MB memory).  
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12 MEASURED AND CALCULATED PARAMETERS 
Unilyzer 902 / 901 measures and calculates numerous parameters continuously. After a 
storage interval the parameters described below are stored in the memory. The storage 
interval can be set arbitrarily from 3 seconds to several hours. Each group of parameters can 
have different, individual storage intervals. 

12.1 Voltage parameters 
The voltage is measured in accordance with the standard IEC 61000-4-30 
Parameter Description Channel
U1Ave Voltage RMS during the interval 1 
U1Min Lowest RMS of the voltage during the interval Urms (½) 1 
U1Max Highest RMS of the voltage during the interval Urms (½) 1 
   
U2Ave Voltage RMS during the interval 2 
U2Min Lowest RMS of the voltage during the interval Urms (½) 2 
U2Max Highest RMS of the voltage during the interval Urms (½) 2 
   
U3Ave Voltage RMS during the interval 3 
U3Min Lowest RMS of the voltage during the interval Urms (½) 3 
U3Max Highest RMS of the voltage during the interval Urms (½) 3 
   
UNGAve Voltage RMS during the interval 4 
UNGMin Lowest RMS of the voltage during the interval Urms (½) 4 
UNGMax Highest RMS of the voltage during the interval Urms (½) 4 
   
UB Voltage unbalance (negative phase sequence in percent of 

positive phase sequence) 
 

UBPos Voltage unbalance, positive sequence  
UBNeg Voltage unbalance, negative sequence  
UBZero Voltage unbalance, zero sequence  

12.2 Frequency parameters 
The frequency is measured in accordance with the standard IEC 61000-4-30. 
Parameter Description 
Fave Average of frequency during the interval 
Fmin Lowest 10-second average of the frequency during the interval 
Fmax Highest 10-second average of the frequency during the interval 
N_total Total amount of 10 seconds values during the measure interval 
N_good Total amount of 10 seconds values during the interval that are within preset 

limits of frequency  
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12.3 Current parameters 
The current is measured in accordance with the standard IEC 61000-4-30. 

Parameter Description Channel

I1Ave RMS value of the current during the interval 1 
I1Min Lowest RMS of the current during the interval Irms (½) 1 
I1Max Highest RMS of the current during the interval Irms (½) 1 
   
I2Ave RMS value of the current during the interval 2 
I2Min Lowest RMS of the current during the interval Irms (½) 2 
I2Max Highest RMS of the current during the interval Irms (½) 2 
   
I3Ave RMS value of the current during the interval 3 
I3Min Lowest RMS of the current during the interval Irms (½) 3 
I3Max Highest RMS of the current during the interval Irms (½) 3 
   
INAve RMS value of the current during the interval 4 
INMin Lowest RMS of the current during the interval Irms (½) 4 
INMax Highest RMS of the current during the interval Irms (½) 4 
   
IB Current unbalance (negative phase sequence in percent of 

positive phase sequence) 
 

IBPos Current unbalance, positive sequence  
IBNeg Current unbalance, negative sequence  
IBZero Current unbalance, zero sequence  

12.4 Event parameters 

Type of event Stored information 
Sags-and-swells Trig time, trig phase, duration, level (depth), direction of disturbance 
Transients Trig time, trig phase, duration, maximum value 
Digital signals Trig time, channel, level 

12.5 Signalling 
Signalling voltages are measured in accordance with the standard EN 50 160. 

Parameter Description 

S1-S25 Highest 3-second average of signal voltages in bands of 100 Hz from DC to 
50*fundamental frequency (2,5 kHz at 50 Hz fundamental) 
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12.6 Power parameters 

Parameter Description Channel
Pave1  Active mean power  1 
Pave2  - 2 
Pave3  - 3 
   
Qave1  Reactive mean power  1 
Qave2  - 2 
Qave3  - 3 
   
Save1  Apparent mean power 1 
Save2  - 2 
Save3  - 3 
   
PFAve1  Power factor 1 
PFAve2  - 2 
PFAve3  - 3 
   
DPFAve1  Cos ϕ (fundamental) 1 
DPFAve2  - 2 
DPFAve3  - 3 
   
Ptot Total active mean power for all phases.  
Qtot Total reactive mean power for all phases.  
Stot Total apparent mean power for all phases.  
PFTot Total power factor.  
DPFTot Total Cos ϕ (fundamental)  

12.7 Flicker parameters 
Flicker is measured in accordance with the standard IEC 61000-4-30 (IEC 61000-4-15). 
Parameter Description Channel
IFL1 Instantaneous Flicker Level (IFL) for real-time display 1 
IFL2 - 2 
IFL3 - 3 
   
PST1 PST-Value (Short Term flicker level) 1 
PST2 - 2 
PST3 - 3 
   
PLT1 PLT-Value (Long Term flicker level) 1 
PLT2 - 2 
PLT3 - 3 
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12.8 Individual harmonic amplitude 
The amplitudes are measured according to the standard IEC 61000-4-30 (IEC 61000-4-7). 

Parameter Description Channel 

HU1_0-HU1_50 RMS value of each voltage harmonic from DC to 50th 
(2500 Hz at 50 Hz fundamental) 

U1 

HI1_0-HI1_50 RMS value of each current harmonic from DC to 50th 
(2500 Hz at 50 Hz fundamental) 

I1 

HU2_0-HU2_50 - U2 
HI2_0-HI2_50 - I2 
HU3_0-HU3_50 - U3 
HI3_0-HI3_50 - I3 
HU4_0-HU4_50 - U4 
HI4_0-HI4_50 - I4 

12.9 Individual harmonic phase angles 
The phase angles are measured in accordance with the standard IEC 61000-4-7. 

Parameter Description Channel 

AU1_1-AU1_50 Phase angle in degrees relative to the fundamental on 
channel U1 for each voltage harmonic from DC to 50th 
(2500 Hz at 50 Hz fundamental) 

U1 

AI1_0-AI1_50 Phase angle in degrees relative to the fundamental on 
channel U1 for each current harmonic from DC to 50th 
(2500 Hz at 50 Hz fundamental) 

I1 

AU2_0-AU2_50 - U2 
AI2_0-AI2_50 - I2 
AU3_0-AU3_50 - U3 
AI3_0-AI3_50 - I3 
AU4_0-AU4_50 - U4 
AI4_0-AI4_50 - I4 

12.10 Individual harmonic power 
The power harmonics are measured in accordance with the standard IEC 61000-4-7. 

Parameter Description Channel 
PH1_0-PH1_11 Active mean power for each harmonic from DC to 11th 

(550 Hz at 50 Hz fundamental) 
U1-I5 

PH2_0-PH2_11 - U2-I6 
PH3_0-PH3_11 - U6-I7 
PHT_0-PHT_11 Total, active 3-phase mean power for each harmonic from 

DC to 11th (550 Hz at 50 Hz fundamental) 
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12.11 Total Harmonic Distortion 
Harmonic distortion is calculated from individual harmonics measured in accordance with the 
standard IEC 61000-4-7. 
Parameter Description Channel 
THDF_U1 Distortion of 2nd to 50th harmonic in relation to the 

fundamental. THDF = THD Fundamental 
U1 

THDF_U2  - U2 
THDF_U3 - U3 
THDF_U4 - U4 
THDF_I1 - I1 
THDF_I2 - I2 
THDF_I3 - I3 
THDF_I4 - I4 
THDR_U1 Distortion of 2nd to 50th harmonic in relation to the channel 

RMS-value. THDR = THD RMS 
U1 

THDR_U2 - U2 
THDR_U3 - U3 
THDR_U4 - U4 
THDR_I1 - I1 
THDR_I2 - I2 
THDR_I3 - I3 
THDR_I4 - I4 
   
THDOdd_U1 Distortion of all odd harmonics (3-49) in relation to the 

fundamental. 
U1 

THDOdd_U2 - U2 
THDOdd_U3 - U3 
THDOdd_U4 - U4 
THDOdd_I1 - I1 
THDOdd_I2 - I2 
THDOdd_I3 - I3 
THDOdd_I4 - I4 
   
THDEven_U1 Distortion of all even harmonics (2-50) in relation to the 

fundamental. 
U1 

THDEven_U2 - U2 
THDEven_U3 - U3 
THDEven_U4 - U4 
THDEven_I1 - I1 
THDEven_I2 - I2 
THDEven_I3 - I3 
THDEven_I4 - I4 
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Parameter Description Channel 
THDInter_U1 Distortion of all inter-harmonics (0 – 2500 Hz for 50Hz, 0-

3000 Hz for 60 Hz). 
U1 

THDInter_U2 - U2 
THDInter_U3 - U3 
THDInter_U4 - U4 
THDInter_I1 - I1 
THDInter_I2 - I2 
THDInter_I3 - I3 
THDInter_I4 - I4 
   
TDD_U1 TDD = Total Demand Distortion. Distortion of all 

harmonics in relation to the reference level set when 
configurating the measurement (see 8.4.3). 

U1 

TDD_U2 - U2 
TDD_U3 - U3 
TDD_U4 - U4 
TDD_I1 - I1 
TDD_I2 - I2 
TDD_I3 - I3 
TDD_I4 - I4 
   
THDF2650_U1 Distortion of all high harmonics (26–50) in relation to the 

fundamental. 
U1 

THDF2650_U2 - U2 
THDF2650_U3 - U3 
THDF2650_U4 - U4 
THDF2650_I1 - I1 
THDF2650_I2 - I2 
THDF2650_I3 - I3 
THDF2650_I4 - I4 

12.12 K-factor for transformers 
The K-factor is a value that indicates the increase in eddy current loss. It can be used when 
dimensioning transformers.  
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Parameter Beskrivning            Kanal 
K_1 K-factor for current channel I1 I1 
K_2 K-factor for current channel I2 I2 
K_3 K-factor for current channel I3 I3 
K_4 K-factor for current channel I4 I4 
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13 MEASUREMENT METHODS 

13.1 Detection of Sags/Swells 
Sags and swells are fast changes of the voltage RMS. They pose a threat to the power 
network since even short (a few cycles) RMS changes can be enough to interfere with 
electrical equipment. The Unilyzer 902 / 901 updates the voltage RMS every ½-cycle (with 
no time gaps), which means that no disturbance is missed. If any RMS value deviates from 
the set limits all channels are recorded (voltages and currents) up to 2,5 seconds. The length 
of the pre-trig (i.e. cycles registered before the event) is user selectable. 

13.2 Detection of Transients 
Transients are rapid voltage changes (sub-parts of a cycle). Unilyzer 902 captures fast 
transients down to a duration of 1µs. Unilyzer 901 captures transients down to a duration of 
130 µs (60 Hz ) and 157 µs (50 Hz). Unilyzer 902 / 901 continuously monitor all voltage 
channels and if a transient is detected on any channel all channels (voltages and currents) are 
recorded during 5 cycles. The first cycle is pre-trig, i.e. registered before the event. By 
recording both voltages and currents it is possible to determine if the transient is originating 
above the monitoring point or below. This, in turn, makes it easier to locate the problem 
sources. 
 
The Unilyzer 902 / 901 detects transients based on the following principle: The built-in peak 
detectors capture any change in voltage down to 1 µs (902) / 157 µs (901, 50 Hz), 130 µs 
(901, 60 Hz). When any of the peak-detectors registers a deviation greater than the pre-set 
limit, a transient event occurs and a recording starts. The deviation limits are set in percent of 
the nominal voltage for channels U1-U3 and directly in Volts for channel U4.  
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14 INDEX 

A 

Alarm 56 
Authority 28 
Auto split 53 

B 

Baud rate 25 
Brochures 16 

C 

Calibration 78, 81 
CBEMA 50, 51, 61 
Channel descriptions 76, 79 
Class A 12 
Communication 36 
Communication equipment 21 
Computer performance 15 
Comtrade 68, 69 
Configuration 28, 31, 33, 36 
Configure 32 
Confirm event 72 
Connect 29 
Connection points 12 
Constant 35 
Copy graph 68 
Current channels 76, 79 
Current transducer 14 
Curve shape 41 
Custom analysis 65 
Custom graph 65 

D 

Direction 51 
Disturbances 44 

E 

E-mail 3 
EN 50 160 34, 48 
Ethernet 21, 37 
Event duration graph 50 
Event list 47, 71, 73, 74, 75 
Event list QuickView 72 
Event list toolbar 71 
Event priority 74 
Event settings 74 
Export data 68 
Export graph 68 
External modem 21 

F 

Firewall 21 
Flicker 40 

G 

Gateway 37 
Graph 39, 41, 42, 43, 44, 45, 51 
Graph - Copy 68 
Graph - Export 68 
Graph - Refresh 68 
Graph evaluation 37, 49, 51, 53, 56, 57, 58 
Graph properties 69 
Group 44, 47 
GSM modem 24 

H 

Harmonics 35, 42 
Humidity 77, 80 
HyperTerminal 22 
HyperTerminal commands 23 
Hysteresis 35 

I 

IEC 61000-4-30 Class A 12 
Installation 9 
Interharmonics 59 
IP65 13 
ITIC 50, 61 

K 

K-factor 87 

L 

Language 16, 38 
LED-indicator 13 
Liability 10 
Licenses 56 
Line splitter 27 
Login 28 

M 

Manuals 16 
MDAC 16 
Measure accuracy 77, 80 
Measure parameters 82 
Microsoft .NET Framework 16 
Modem cable 23 
MS Excel 57, 68 
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MS Word 48, 57, 70 

O 

On/Off switch 13 
Operating temperature 77, 80 
Other languages 38 

P 

PentiLine 27 
Personal safety 14 
Power supply 9, 13, 76, 79 
PQ Online 16, 28 
PQ Secure Light 16, 37, 46 
Print graph 67 
Priority 74 
Priority number 74 

Q 

Quick guide 11 
QuickView 72 

R 

Real-time analysis 39 
Real-time values 40 
Refresh graph 68 
Report 48, 70 
RJ-45 21 
RJ6/4 27 
RMS trend graph 62 
RS-232 29, 32, 37 

S 

Safety 9, 13 
Safety probe 13 
Sag/Swell 51, 78, 81 
Sampling 77, 80 

Signalling 59 
Size/Weight 77, 80 
Software 16 
Split graph 53 
Stacked graphs 53 
Start/Stop switch 13 
System manager 55, 56 

T 

Time and location settings 66 
Time line 58, 67 
Toolbar 67, 68, 69, 73 
Transducers 13 
Transfer measure data 37 
Transformer ratio 33 
Transients 35, 44, 63, 74, 78, 81 

U 

UDP-port 21 
Undertaking 10 
Unilyzer 902 12 
User 28, 33, 35, 36, 74 

V,W 

Warranty 10 
Waveform graph - Sag/Swell 62 
Vector graph 43 
Voltage channels 76, 79 
Voltage connecting box 13 
Voltage graph 49 
Voltage unbalance 40 
Workspace 55 

Z 

Zoom 67 

 
 



 

 

 


