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PROLOGUE 

 

 

 

 The instructions manual contains all the information required to start-up and maintain 

the UM5B metering system.  The objective of the manual is to provide all the information 

required for suitable operation. 

 

 

 

 

 

 

IMPORTANT:   Read the complete instructions manual before starting-

up the UM5B unit. 

 
 

 

 

 

 

 The information contained in this manual is considered to be as accurate as possible.  

In any case, UNITRONICS will accept no responsibility for direct or indirect damages 

caused by misinterpretations, inaccuracies or omissions in the manual. 
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SYMBOLS 

 

 

 

DANGER:   This symbol indicates a highly hazardous procedure that 

might cause serious damage to the equipment or injury to persons, even 

death, if not performed properly. 
 

 

 

 

ATTENTION:   This symbol indicates a hazardous procedure that 

might cause serious damage to the equipment or injury to persons if 
appropriate precautions are not taken. 

 
 

 

 

 

UNITRONICS, S.A.U. is an ISO9001 certified company.    

 

 

The equipment meets the requirements of the EU Directives. 

 

 

UM5B.  Short-Circuit Impedance Meter 

User manual     

 

 

June 2008 (Fifth Edition).    UM5B_User_Manual_V3_0CE.doc 

 
 

Copyright  â 2008, UNITRONICS.  URL: http:\\www.unitronics-electric.com 

All rights reserved.  No part of this manual may be reproduced without consent. 

The contents of this manual may be changed without prior notice. 



GUARANTEE  

 - 5 - 

GUARANTEE  

 

 

 

 

 There is a standard warranty period for all equipment produced by UNITRONICS.  

This warranty is for 12 months as from the data of delivery to the customer. 

 

 

 The warranty covers material and workmanship defects.  The UNITRONICS 

obligation covers the repair or replacement of the defective products during the warranty 

period.  The warranty covers the equipment but does not cover accessories such as cables, 

etc. 

 

 

 In order to benefit from this warranty the purchaser should notify UNITRONICS or 

the nearest representative (see section 8) of the defect prior to the expiry of the warranty 

period. 

 

 

 This warranty does not cover defects, faults or damage caused by misuse or 

inadequate maintenance by the purchaser nor by unauthorised modifications or use outside 

the specifications.  The warranty does not cover faults caused by natural disasters, including 

fire, flooding, earthquakes, etc. 

 

 

 Any opening, modification, repair or attempt to repair carried out without 

authorisation shall invalidate this warranty, which shall automatically remain without effect. 

 

 

 This warranty is effective only for the original purchaser of the product and shall not 

be transferable in the event of resale. 

 

 

 Extensions to the warranty and maintenance contracts are available in relation to both 

the hardware and the software.  For more information, please contact the sales department of 

your nearest representative (see section 8). 
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1.- INTRODUCTION  

 

 

Gaining insight into the status of transformers is a complex problem.  For this reason, 

different techniques have been developed making it possible to perform in-depth studies of 

the different parts into which transformers may be divided. 

 

One of the methods used consists of measuring the short-circuit impedance of 

transformers windings, this allowing problems such as the following to be detected: 

 

¶ Displacements between windings. 

¶ Open coil configurations. 

¶ Short-circuiting between spirals. 

 

Practically all these methods have a peculiarity: the absolute values of the parameters 

measured are not usually sufficiently indicative to allow the results to be evaluated, with 

their evolution providing the best information on the status of the winding.  Consequently, it 

is of great interest that the results be memorised and incorporated into databases allowing 

them to be correlated. 

 

 This leads to definition of a predictive maintenance policy, consisting of 

programming the performance of a series of routine, easily accomplished tests at a suitable 

frequency.  Through analysis of certain parameters, these tests provide sufficient information 

on the evolution of the overall assembly.  When these analyses detect rapidly evolving 

situations, or when average values possibly constituting a hazard are reached, other more 

complex techniques will be applied, which may imply the unavailability of the machine for 

prolonged periods or even some risk for the integrity of the winding. 

 

 The objective of this type of maintenance is to acquire accurate knowledge of the 

actual status of an item of equipment or a component and, depending on this status, to 

determine the most suitable course of action: continue with normal operation with certain 

limi ts imposed, undertake overhauls or repairs or, ultimately, replace the item.  In other 

words, the aim is not only to limit unnecessary actuations but also to complete the available 

information on the actual status of the equipment, such that suitable decisions may be taken. 

 

 Predictive maintenance is applied successfully and most frequently to major items of 

equipment subjected to complex ageing or degradation phenomena and affected by a large 

number of variables.  In most such cases there are no formulae allowing the status of the 

equipment to be estimated, for which reason it is necessary to perform tests to obtain the 

values of different significant parameters and undertake interpretations on this basis. 

 

 Consequently, start-up is linked to the definition and performance of tests and to the 

interpretation of the results.  For the former it is necessary to have in-depth knowledge of the 

equipment and techniques involved, while for the latter specialist technical personnel should 

be available. 
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2.- DESCRIPTION OF MEASURING METHOD  

 

2.1.- Philosophy of the method 

 

 The UM5B is an automatic system designed to determine the short-circuit impedance 

of transformers.  It has been designed as a predictive maintenance system, for which reason 

it meets the following requirements: 

 

¶ Automatic measuring system. To prevent errors due to acquisition times, handling 

and corrections caused by the ambient conditions and the condition of the 

machine at the moment of measurement. 

 

¶ Stability of measurements. This guarantees that the readings obtained over time 

have been acquired in the same way and with the same degree of accuracy and 

tolerances.  This will allow a study to be made of the evolution of the readings. 

 

¶ Automatic, organised storage of results. This simplifies the handling of the 

information obtained. 

 

¶ Updatable system. Developed such that the same hardware elements may be used 

to implement new software developments as they arise. 

 

¶ Acquisition of key parameters. Automatic calculation of certain parameters and 

graphics for machine status diagnosis. 

 

¶ Non-destructive testing. If handled appropriately, there is no risk of damage to the 

winding during testing. 

 

 

2.2.- Test characteristics 

 

 

 The objective of the test is as follows: 

 

¶ That it be simple to carry out and, if possible, may be performed by suitably 

trained personnel of the installation itself, without the need for specialists to be 

present. 

 

¶ That it does not imply any risk for the equipment to be tested or for the operator 

performing the test. 

 

¶ That it does not imply excessive unavailabilities (none if at all possible). 
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¶ That the data and results obtained offer at least certain information that may be 

immediately interpreted by the operator performing the test. 

 

¶ That the set of data obtained may be stored on magnetic media, such that they 

may be easily sent for in-depth study by specialists, who will obtain the 

maximum information from the data acquired and take appropriate decisions 

through comparison with other cases. 

 

The test will consist applying a voltage to the high voltage winding (from hereon the 

ñHVò winding) in order to measure the current passing through it, the phases of the low 

voltage winding (from hereon the ñLVò winding) having been previously short-circuited, 

according to the indications given by the software.  This allows both the module and phase 

short-circuit impedance to be determined. 

 

 The habitual practice, when the transformer has a regulator / adjuster, is to perform 

one measurement at the nominal position and another at the extremes of the transformer.  It 

is also recommendable to perform measurements at positions in which there are signs of 

problems. 

 

 

2.3.- Short-circuit test 

 

The UM5B unit is designed to allow an alternating voltage having the same 

frequency as the Mains (50 or 60Hz) and of up to 216V to be applied to the element to be 

tested, as long as the current does not exceed 4A, and voltage and current can be measured 

accurately. The measurement is performed on four wires method in order to reduce the effect 

of voltage drops on the measuring cables. This effect is more important when large 

transformers are measured (because the measuring cables are longer) and when a high 

current is passing through the cables. 

 

With the current and voltage data it is possible to obtain the short-circuit impedance.  

With this parameter measured and with the data input by the user (rated power and rated HV 

winding voltage) the short-circuit voltage, Vsc(%), is calculated. This parameter, acquired 

from the measurements, may be compared to the one that appears in the transformer 

protocol. 

 

The short-circuit impedance has two components: one in phase with the voltage applied 

(ohmic resistance of the windings) and another displaced 90º forwards with respect to the 

voltage (produced by leakage flux).  These are the two most important components of losses 

when the transformer operates under nominal conditions.  For the short-circuit test, the iron 

losses (Rp) and the magnetisation losses (LM) may be ignored, since these components 

represent less than 10% of the total losses under nominal conditions. 
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Figure 2.1:Short-circuit test. 

 

The UM5B system performs a short-circuit impedance measurement at low voltage.  

The equipment is fitted with an insulating transformer that makes it possible to obtain 

various different voltages from the mains value of 230Vac. The equipment is fed by a single-

phase source and has no internal oscillators, for which reason the measurement may be 

carried out only in single-phase fashion.  The test voltage will be applied sequentially to the 

different phases to check three-phase transformers. 

 

The measurement is performed on four wires method; the test current will circulate 

through two of these, while the other two will be used to measure the voltage at the machine 

terminals.  In this way the voltage drops that may occur in the cable will not affect the final 

result.  This effect is more significant the lower the impedance. 

 

2.4.- Single-phase measurement 

 

 Single-phase measurement is the most straightforward and consists of injecting an 

alternating voltage of 50 or 60Hz to the high voltage winding of the transformer and 

accurately measuring the current that circulates through it when the low voltage winding is 

short-circuited. With these two magnitudes it is possible to obtain the modulus of Short-

circuit Impedance of the transformer, and by measuring the phase lag between the two 

signals, the phase of the impedance may be estimated. 

 

 The UM5B unit performs this short-circuit measurement with values of current and 

voltage much lower than nominal, for which reason there is no risk for the machine. With 

these measurements, and using the nominal values of the machine, the value of the Short-

circuit Voltage, Vsc (%), may be estimated, this being a parameter included on the 

nameplate of any power transformer. 

 

The UM5B unit inputs voltage to the transformer whenever the Test button is lit up.  

This button acts as a safety switch. To stop applying voltage at any given moment during 

measurement, it is sufficient to press the Test button again. 

 

The following figure shows a block diagram of the unit, providing better 

understanding of the measuring process. 

N:1LR

LR1 1

MP

L R2 2

V=Ucc

I 

V=01

2N

2

N N
2 2I =I1 cc

V=0
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Figure 2-2: Block diagram of the UM5B unit. 

 

 

In addition to measuring the different magnitudes and sending the data to the PC for 

display, the control board controls the rest of the connection circuits. Communications with 

the PC are accomplished by means of an RS-232 series line. 

 

The two measures, V1 and I1, are obtained simultaneously. The UM5B unit has two 

true effective value converters, this reducing errors due to feed voltage fluctuations.  These 

channels are isolated from the mains via a toroidal insulating transformer and from the 

communications circuit by an insulating amplifier. 
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2.5.- Three-phase measurement 

 

The UM5B unit has a single-phase excitation voltage. For the measurement of three-

phase transformers it sequences three measures by modifying the terminals to which the 

voltage is applied and which are used to measure voltage and current. 

 

The short-circuit and loss tests carried out on delivery of the three-phase transformer 

are normally performed using a three-phase excitation source, for which reason it is possible 

that for certain configurations with the low voltage winding in zig-zag the results calculated 

by the UM5B unit (which, it should be remembered, operates in single-phase mode) may not 

match with the short-circuit voltage shown on the nameplate. This does not mean that the 

measurement is incorrect or that the results are not comparable in successive tests for 

recording of the evolution of the transformer. 

 

When performing three-phase measurements, two measuring modes may be used as 

regards the short-circuit to be performed on the LV winding: single-phase and three-phase 

short-circuiting. 

 

2.5.1.- Three-phase measurement with single-phase short-circuiting  

 

In this case the software performs the measurement phase by phase, interrupting the 

measurement and requesting the user to modify the low voltage short-circuit on completion 

of each phase. This method allows simple measures to be obtained for each winding, as a 

result of which the calculation of the short-circuit voltage of each winding is direct. 

 

The disadvantage of this method is that a considerable amount of time is required for 

the performance of a complete measure, this extending the several minutes. Furthermore, 

this time is not constant and depends on the time taken to perform each new short-circuit. In 

the case of large transformers it is necessary for an operator to be on the transformer 

throughout the entire test, while the operator at the PC issues appropriate instructions to him. 

 

 

2.5.2.- Three-phase measurement with three-phase short-circuiting  

 

With this measuring method, the test is performed continuously. A short-circuit 

condition is introduced at all the low voltage terminals prior to initiating the measurement, 

and the three measurements are then carried out without the user having to intervene in the 

process. 

 

This process is much more straightforward and quicker for the user. The 

measurements always have the same duration and it would be possible for them to be 

performed by a single user in a much simpler manner than in the case of single-phase short-

circuiting. 
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The main disadvantage of this method is the complication of the equations required 

to obtain the impedance of the different windings, which will be the parameters used to 

calculate the short-circuit impedance. This disadvantage is solved by inputting these new 

equations to the user software. 

 

With this measuring mode it is also possible for the results not to match with the 

short-circuit voltage shown on the nameplate for connection groups with zig-zag windings, 

although the measure may be used as a reference value for predictive maintenance and to 

detect possible variations. 
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3.- UM5B EQUIPMENT  

 

3.1.- Description of product 

 

 The UM5B unit is an integrated assembly of electronic equipment specifically 

designed for the automation of short-circuit impedance measurements in single-phase or 

three-phase transformers and autotransformers of all types. It is in the measurement of three-

phase transformer windings, however, that the unit demonstrates its full powers, since a 

single test provides current, voltage and impedance values for each phase. These values are 

based on measurement of a series of simple parameters by means of a data acquisition 

system and a computer application for the performance of calculations. 

 

 

 

 

Figure 3-1:Short-circuit Impedance measuring system. 

 

 

 

 Once the data have been obtained, sufficient information is available for diagnoses to 

be performed on the current status of the transformer, and for the evaluation of trend curves.  

The advantages that characterise the UM5B method may be summarised as follows: 

  

¶ minimum risk for the machine 

¶ reduced unavailability times 

¶ simple performance 

¶ high degree of test automation 
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3.2.- System elements 

 

 

 The equipment may include the following elements and accessories: 

 

NOTE: The nomenclature XX indicates different versions that depend on the characteristics 

of the equipment.  Please consult with the sales department. 

 

REF. No DESCRIPTION 

  

UM5BXX  UM5B metering equipment with serial number. 

 

 

Figure 3-2: UM5B unit. 

BEL00 Metering equipment transport bag. 

 

 

Figure 3-3: Unit transport bag. 
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CR00 Mains feed cable with ground. 

CRS23200 

Shielded serial cable with DB9 terminal connectors for 

communications between the PC and the unit.  The cable must be 

shielded. 

 

 

Figure 3-4:Serial cable. 

UM5M800 
8-meter cable hose with end clamps.  Each cable in the hose has a 

different colour (blue, yellow, red and black). 

 

 

Figure 3-5: Measuring cable hose. 
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BCL00 Cable transport bag. 

 

 

Figure 3-6: Cable transport bag. 

SOFUM5BZDWXXX  1 CD with equipment control software. 

UM5BMUXX  The present user manual. 

UM5P1200 12-metre extension cable for connection hose. 

 

 

Figure 3-7: Measuring cable hose extension. 

UM5CC00 Short-circuiting cables for low voltage winding. 
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Figure 3-8: Short-circuiting cables. 

RAFVDM00  

 

Power socket with four feed points protected against voltage transients, 

differential currents and overcurrent protections. This incorporates a 

voltmeter for the direct verification of the mains voltage, a ground 

condition indicator and terminals for ground connections. 

 

 

 

Figure 3-9: Feed strip. 
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MM00  
Rigid transport case with external reinforced protection and internal 

high-density rubber foam padding. 

 

 

Figure 3-10: Rigid transport case. 
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3.3.- Physical description of equipment 

 

 

 Figure 3-11 shows a drawing of the UM5B unit, with the upper part corresponding to 

the front panel and the lower image to the rear panel.  The function of each element of the 

unit is described below. 

 

 

Figure 3-11: Equipment front and rear panels. 

 

 

1 
Connector to cable hose for measurement of the equipment 

being tested. 

2 
Luminous indicator showing the equipment ON condition.  

This should light up when the ON switch is operated (6). 

3 Luminous indicator of communications with the PC. 
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4 
Test Pushbutton.  This activates the test.  An internal lamp will 

indicate when this is pressed. 

5 Plate showing the characteristics of the unit. 

6 
Equipment ON switch. This is operated to connect the 

equipment to the mains when indicated by the PC software. 

7 Mains input connection.  This includes a fuse and a spare fuse. 

8 Connector for communications with the PC. 

 

 

The UM5B unit comes with a cable hose ending in four cables (black, blue, yellow 

and red).  For each cable there are two clamps, which are connected to the same terminal of 

the equipment being tested: one a current clamp (thicker), in charge of injecting current into 

the winding, and the other a voltage clamp (thinner), which measures the voltage at the 

terminal. 

 

 

Voltage 

clamp 

Current  

clamp 

 

Figure 3-12: Details of cable hose clamps. 

 

 The rest of the indicators / warnings are displayed on the computer screen and will be 

described in chapter 5 (Software description). 
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4.- PREPARATIONS PRIOR TO USE 

 

 

The UM5B unit is an automatic, high performance system specialising in the 

measurement of the short-circuit impedance of the winding and regulator 

assembly (where appropriate). To perform this measurement it uses alternating 
voltage from the mains (50 or 60 Hz) and will provide a maximum test voltage 

of 220 VAC. This may cause a serious hazard for the operator of the equipment 

if incorrectly handled. 

 
  

 

Consequently, IT IS ESSENTIAL THAT THE OPERATOR IN 

CHARGE OF HANDLING AND MAINTAINING THE 

EQUIPMENT BE TECHNICALLY TRAINED.  
 

 

 

 

 

 Likewise, all persons performing or attending a test  should take the necessary safety 

precautions in order to avoid any contact with the parts to be analysed or that form part of 

the metering system, remaining at a prudent distance from such parts, unless they are free 

from voltage and grounded. 

 

 

 

 

Measurements made using the UM5B system are accomplished OFF-

LINE (Out of service). Before beginning the test, ENSURE THAT 

THE SYSTEM IS WITHOUT VOLTAGE/LOAD.  

 
 

 

 

 

If the equipment is damaged during the warranty period due to 

inappropriate use, without adhering to the instructions given in this 

chapter, the repair may be excluded from the warranty. 
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4.1.- Precautions in the installation zone 

 

 

 

When this instrument is used to test high voltage machines, all the 

safety procedures and standards habitual for this type of machines 

should be adhered to. Ensure in any case that the equipment being 

tested is completely discharged and grounded before touching it. 

 
 

 

 

 In order to ensure the safety of equipment operators or any other worker in the area, 

as well as the integrity of the system itself and the validity of the measurements, a series of 

precautions should be taken in the test area. These may be summarised as follows: 

 

¶ Check that the surroundings are appropriate (no rain or dust storms) and meet the 

temperature / humidity margins specified for operation (see chapter 9, 

Specifications). 

 

 

¶ Check that the system feed voltage is within the specified operating limits (see 

chapter 9, Specifications) and that appropriate grounding is available. 

 

 

¶ Check that the equipment to be tested is without voltage. 

 

 

¶ Place the metering unit and the control computer adjacent to the equipment being 

tested, as indicated in Figure 4-1.  

 

 

¶ Isolate the test area using the necessary mechanical safety elements homologated by 

the security department of the company in question, such as cones, fencing, coloured 

safety tapes placed at waist height, etc. 
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4.2.- Equipment connection 

 

 

 

Given the potential danger of misusing this equipment, THE SEQUENCE 

DESCRIBED BELOW SHOULD ALWAYS BE ADHERED TO.  

 
 

 

 

 For the performance of a test, the metering unit and the control computer should be 

placed close to the equipment to be analysed, as indicated in Figure 4-1. To start-up the 

equipment it is sufficient to adhere to the following instructions, in this order (the different 

elements of the panels shown in Figure 3-11 are referred to in brackets). 

 

 

 

 

 

UM5B Serial port 

Serial port 

Current clamps up 

Voltage clamps down Power socket 

TRANSFORMER 

UNDER 

TEST 

High voltaje windings 

clamps up 

Low voltaje windings 

clamps up 

Short-circuit cables 

Rear view of the equipment 

 

Figure 4-1: Interconnection of elements for testing. 
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-  Connection of PC to UM5B. 

This connection is accomplished via the serial cable provided, taking into 

account the shape of the connector at either end (8). 

 

-  Safety check. 

A check shall be made to ensure that the equipment to be measured is duly 

isolated from the external connection lines and completely discharged. 

 

-  Connection of cable hose to UM5B. 

The hose should first be connected to the unit (1), the clamps being left close 

to the equipment for subsequent connection in the sequence indicated by the 

software. 

 

The current clamps should always be connected first, followed by the 

voltage clamps. 

 
 

 

Max. V: 230 V~ (a.c.) 

Max. 

current: 
4     A~ (a.c.) 

Installation: CAT II  

 

 

-  Connection of UM5B equipment to the mains. 

This connection is made by taking the feed cable from (7) to a mains socket.  

A check should be made to ensure that the voltage supply is within the 

operating limits (see chapter 9, Specifications), and that the socket is 

grounded.  A check should also be made to ensure that the Test button (4) is 

not being pressed. 

 

 Once the connections have been made between the different parts of the equipment, 

the PC should be turned on and the control software executed.  Following this it is sufficient 

to adhere to the instructions that appear on the PC screen.  Thus, when the software so 

requires, the unit will be turned on (6) or the Test button will be pressed (4). 

 

THE UM5B UNIT SHOULD NOT BE  TURNED ON OR THE 

TEST BUTTON PRESSED UNTIL INDICATED BY THE 

CONTROL SOFTWARE.  
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 As requested by the programme, the cable hoses running to the equipment being 

tested should be handled as necessary.  Special care should be taken to connect each of 

the clamps (as per the different colours of their cables) to the phases indicated by the 

programme. 

 

 

I1 I2

V1 V2

R

I1 I2

V1 I1I1V2

R

 

Figure 4-2: Explanatory drawing of the correct way to perform 4-wire measurements. 

 

 
Figure 4-3: Photograph of connection of cable hose to the winding. 

 

 

 

 

WARNING:   If the equipment is used other than as specified by the 

manufacturer, safety may be compromised. 
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4.3.- Disconnection of equipment 

 

ATTENTION!: Cables should be handled with great care, since 

medium voltage alternating current is being used. Consequently, the 

safety measures habitually used for high voltage installations should be 

applied. 

 
 

 The UM5B unit shall be turned off when indicated by the software control on 

completion of metering. 

 

Cables should be handled only when the Test button (4) is not pressed 

down. 

 
 

 

 

 When requested to do so by the programme, disconnect the UM5B unit by 

performing the following steps: 

 

-    Turn off the UM5B. 

- Remove the clamps from the equipment being tested. 

 

When the measuring cables are removed, this should be done in 

reverse order from connection, disconnecting first the voltage clamps 

and then the current clamps. 

 
 

-    Remove the cable hose from the UM5B. 
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5.- SOFTWARE DESCRIPTION 

 

 

5.1.- In troduction 

 

 

 Along with other units and their respective applications (see Appendix B), the UM5B 

equipment constitutes a system for the performance of tests and analyses on electrical 

machines.  Consequently, all these applications will be launched from a common application 

known as the ñElectrical Machine Testing and Analysis Systemò (Figure 5-1), which is 

located in the folder of the same name in Start < Programes. 

 

 

Figure 5-1: Test menu for power transformers. 

 

 This screen shows all the tests that may be performed on the different machines and / 

or components.  If any of the options is shown disabled, it will be because the customer does 

not have the corresponding application, which may be acquired at any time (see chapter 8 

and Appendix B). 

 



5.- SOFTWARE DESCRIPTION  

 - 28 - 

In this case the ñPOWER TRANSFORMERSò (power transformer) or 

ñMEASUREMENT TRANSF.ò (measuring transformer) tab should be selected, with which 

the types of tests that may be performed on these types of machines will be displayed.  The 

user then clicks on the icon corresponding to the ñSHORT-CIRCUIT IMPEDANCEò 

application, which will launch this programme (Figure 5-2).  This basically offers two 

operating options: 

 

- Test performance (Test). 

- Analysis of results (Analysis). 

 

 

 

Figure 5-2: Main UM5B test menu, short-circuit impedance. 

 

 Test performance requires a series of data identifying the machine, to be provided by 

the operator. 

 

 Subsequently it will be possible to carry out an analysis of the results based on the 

measured voltages and the performance of a series of calculations. 

 

 Also provided is a series of utilities, such as a file copy assistant and a notebook for 

recording of events occurring during testing or analysis. 
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5.2.- Key. Configuration menu 

 

 The first step to be performed before executing the application will be to insert the 

software protection key provided into the parallel port of the PC (LPT1). If it is not 

connected, the software will allow only previously performed test analyses to be carried out.  

When this is connected, and after initialising the application, tests may be performed. 

 

 To configure the system, click on the ñConfig.ò button.  The following menu will be 

displayed (Figure 5-3), on which the following system parameters may be selected: 

 

 

Figure 5-3: Configuration screen. 

 

 - Control:  communications with the unit are accomplished by means of the serial 

port (RS-232).  It will be necessary to indicate which of the ports will be used (COM1 ï 

COM4) by means of the existing tab. 

 

-Supply: it will first be necessary to select the mains voltage, which will be 115 or 

230 V.  Also selected will be the mains frequency, which will be 50 or 60 Hz. The user must 

check for correct unit feed on the characteristics panel. 

 



5.- SOFTWARE DESCRIPTION  

 - 30 - 

- Language: One of the enabled languages may be selected.  When this has been 

done and programme configuration has been completed, the entire text of the application will 

change to the selected language. 

 

-  Date:  The date format will be selected, this being either day  ï  month  ï  year 

(DD-MM-YYYY), or month ï day ï year (MM-DD-YYYY).  

 

- Temperature: The units of temperature to be used by the programme are selected, 

these being either degrees Fahrenheit (ºF) or degrees centigrade (ºC). 

 

- Topology: The nomenclature of the connection will be selected, either A ï B ï C or  

Uï V ï W. 

 

- Low voltage short-circuit connection mode: the Short-circuit Impedance test may 

be carried out in 2 ways: 

 

 

1. Single-phase Short-circuiting (phase-to-phase shorting): The programme 

will indicate which LV phases should be short-circuited before measuring the 

voltage and current on each phase. The calculation of the short-circuit 

impedance will be direct. 

 

2. Three-phase short-circuiting (simultaneous shorting of all phases): The 

programme will indicate the shorting of all the LV phases once only on the 

connections panel. Calculation of the short-circuiting impedance is performed 

using the ñAnalysisò option, the compound impedance being displayed on the 

measuring screen. 

This is the recommended option, since measurement is quicker, more 

convenient for the user and implies less risk of error. 

 

 Once the system has been configured, the user should click on the OK button to 

accept the configuration selected or on the CANCEL button to reject it. 
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5.3.- Test performance 

 

 

 

Measures made using the UM5B system are accomplished OFF-LINE 

(Out of service). Before beginning the test, ENSURE THAT THE 

SYSTEM IS WITHOUT VOLTAGE/LOAD.  

 
 

 

Before beginning the test, the UM5B should be connected to the PC by 

means of the serial cable and with the Test button not pressed, but 

THE UNIT SHOULD NOT BE TURNED ON UNTIL REQUESTED 

BY THE SOFTWARE, for which reason no operation should be 

performed on the unit until the programme checks that everything is 

correct prior to testing. 

 
 

 

The screen protector and any resident software should be deactivated and 

the low consumption mode disabled prior to beginning a test. 

 
 

 

 

 To perform a test, click on the ñTestò button on the main menu.  The programme 

will be initialised, an operation that may take several seconds, during which the record of 

tests already performed is updated and the message shown in Figure 5-4 is displayed. 

 

 

     Figure 5-4: Test record update warning message. 

 

This button is used to begin a new test. If a test was being performed, the system 

requests confirmation that the user really wishes to begin a new one (Figure 5-5). 
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Figure 5-5: Confirmation of new test. 

 

If the analysis of a previous test were being performed, then nothing will happen if 

this is interrupted unless a value potentially affecting the analysis is modified, in which case 

a screen such as the one shown in Figure 5-6 will be displayed. 

 

 

Figure 5-6: Confirmation of saving changes. 

 

 The system then checks for incomplete tests, these being tests that have not been 

finished (e.g., loss of electricity supply).  The programme offers the possibility of either 

continuing with an incomplete test, eliminating all incomplete tests or beginning a new test 

(Figure 5-7). 

 

 

 

Figure 5-7: Warning of incomplete tests. 
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5.3.1.- Test identification 

 

 When the operator decides to perform a test, the first thing to be done is to identify 

the transformer on which the test is to carried out, which will serve to give a name to the file 

that will contain the test data (Test identification).  This identification is performed in 

keeping with the following data, as shown in Figure 5-8: 

 

 

Figure 5-8: Machine and test location. 

 

 -   MANUFACTURING No:  

  Serial number of the transformer being tested. 

 

 -   MANUFACTURER:  

The manufacturer is selected from a list.  If the manufacturer in question is 

not on the list, the ñother...ò option may be used to insert a new manufacturer 

(Figure 5-9).  A similar window appears in all cases in which the ñotheréò 

option exists. 
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      Figure 5-9: Insertion of new manufacturers. 

 

 -   TYPE OF MACHINE:  

The type of machine is selected from a list that cannot be modified by the 

operator. 

 

 -   FUNCTION:  

  The function of the transformer at the installation. 

 

 -   LOCATION:  

The name of the installation (e.g., Pisuerga TPP) is selected from a list. If the 

location in question is not on the list, the ñother...ò option may be used to 

insert a new location. 

 

 -   TECHNICAL LOCATION:  

The location of the machine at the installation (e.g., Pump house). This is 

selected from a list.  If the location in question is not on the list, the ñother...ò 

option may be used to insert a new location. 

   

 -   USER: 

The name of the operator performing the test is selected from a list.  If the 

operator in question is not on the list, the ñother...ò option may be used to 

insert a new one. 

 

 -   INSTRUMENT (UM5B):  

  Serial number of the UM5B unit to be used for the test. 

 

 -   DATE (DD-MM -YY):  

  Test date. The programme checks that the date is correct. 

 

 

 In all the fields in which new elements may be added to the list, it is also possible to 

delete them by placing the cursor of the mouse over the element to be deleted and clicking 

with the right-hand button. Confirmation is requested (Figure 5-10).  

 

The insertion of all these data is obligatory; in other words, all the fields should be 

filled in for the programme to allow the user to continue. 
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        Figure 5-10: Confirmation of deletion of a manufacturer. 

 

 The MANUFACTURING No, MANUFACTURER and TYPE OF MACHINE 

fields are part of a test search function.  In other words, if any test has been performed on 

this machine previously, then when any of the fields is filled in the programme will 

automatically fill in the rest (this being the case for the MANUFACTURING No) or will 

limit the possible number of cases (see also section 5.4.1). 

 

 With the data input using the template the programme will generate a directory with 

the following structure: 

 

   C:\SAGEN_WIN\Ensayos\TTTFFFFFNNNN....\  
 

where: 

 

TTT  = Type of machine (3 letters). 

 Power transformer:   TRP 

 Distribution transformer:  TRD 

 Current transformer:   TRI 

 Voltage transformer:   TRV 

 

 

FFFFF = Manufacturerôs code (5 characters). 

 The first 5 letters of the manufacturer. In the event of the 

manufacturerôs having fewer than 5 letters, the field will automatically 

be filled in with hyphens until the five characters are occupied: ñ ò ö  

ñ_ò.  If the name inserted contains any of the characters shown in 

brackets (. / \ *  ¿ : ñ), these will automatically be replaced for other 

characters, as shown below. This occurs only when the files are 

created in the PC and not as regards what the operator sees. 

 

. ö ¬ (Alt Gr + 6) 

/ ö ß (Alt + 225) 

\ ö µ (Alt + 230) 

*  ö þ (Alt + 231) 

? ö | (Alt + 221) 

: ö ¶ (Alt + 244) 

ñ ö § (Alt +21) 
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NNN... = Manufacturing number (up to 24 characters). 

  Transformer identifier 

 

 

 

For example, the tests performed on voltage transformer 123456 of the make ñUniravisò will 

be kept in the sub-directory: 

 

   C:\SAGEN_WIN\Tests\TRVUNIRA123456\ 

 

and those performed on power transformer 654321 of the make ñARKò in the sub-directory: 

 

   C:\SAGEN_WIN\Tests\TRPARK__654321\ 

 

 

 There will be as many sub-directories in C:\SAGEN_WIN\Tests\ as there are 

machines tested.  In each sub-directory a series of files will be generated, with a 

nomenclature structure similar to that of the sub-directories.  These files will have a three-

character numerical extension (0 to 999), each of which will contain a test performed on the 

same machine.  The files to be generated are as follows: 

 

IDDTTTFFFFFNNNN···.nnn  

 In this file will be recorded all the data on complete tests, in a format legible 

for Microsoft Excel. 

 

MedIDDTTTFFFFFNNNN···.nnn  
This file is used exclusively by the programme and contains all the test data.  

It may not be edited by the operator. 

 

TTTFFFFFNNNN···. cab 
In this file will be recorded all the technical data on the transformer.  It may 

not be edited by the operator. 

 

 

 A temporary file will also be generated automatically in C:\SAGEN_WIN\Tests\ 

every time a process is completed.  This file, known as MedIDDTTTFFFFFNNNN···.tnn , 

is a back-up for cases of anomalous system faults, allowing the programme to be continued 

from the last process performed.  The file is effective only until the test is successfully 

completed, at which moment the definitive file seen above is generated and the temporary 

file is deleted. 
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The UM5B software  uses this structure of names to search for tests, for 

which reason THE USER SHOULD NOT ALTER THE NAMES 

GENERATED BY THE PROGRAMME FOR EACH TEST . 

 
 

 

 The identification window contains three buttons:  (OK ),  (CANCEL ) 

and    (NEXT ). The CANCEL  button returns to the main screen without validating 

any possible change carried out in the window fields.  The OK  and NEXT  buttons basically 

perform the same function, with the difference that the OK  button validates the changes 

made in the window and returns to the main panel, while the NEXT  button also validates the 

data but goes on to the next process to be performed.  The functionality of these buttons will 

be the same in any window in which they might appear. 

 

 

5.3.2.- Transformer technical data 

 

 This screen (Figure 5-11) is used to input technical data on the transformer to be 

tested.  The upper part of the screen shows the name of the file to be stored by the test, along 

with the transformer identification data input using the previous screen. All these are 

displayed against a yellow background, which indicates that they are for purely informative 

purposes and cannot be modified. 

 

 -  TYPE:  

Type of transformer used. This is shown on the transformer nameplate. 

 

 -  Transformer/Autotransformer:  

This indicates whether the transformer actually is a transformer or an 

autotransformer. 

 

 -  Tertiary No/Tertiary Y es: 

This indicates whether the transformer does or does not have a tertiary 

winding. 

 

 -  Single-phase/Three-phase: 

This indicates whether the transformer is single-phase or three-phase. 

 

 -  Y OF MANUFACTURING:  

Year of manufacturing of the transformer. 
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 -  COOLING:  

Type of cooling of the transformer.  This may be by oil or dry. 

 

 -  POWER (MVA):  

Maximum power of the transformer in millions of volt-amperes. 

 

 -  NOMINAL Vdc:  

Nominal short-circuiting voltage in percentage terms. This is the percentage 

of the nominal voltage that needs to be applied to the high voltage winding for 

the nominal current to circulate through the low voltage winding when the 

latter is short-circuited. This appears on the nameplate. 

 

-  CONNECTION GROUP:  

This is the connection group of the windings for three-phase transformers.  

When the operator clicks on the indicator, a list is shown with all the existing 

possibilities.  Those groups in which óN/nô appears have one winding with the 

neutral accessible: if óNô is indicated (e.g., YNy0)  it is the HV winding that 

has the neutral accessible, while if ónô is shown (e.g.,:Dyn5) it is the low 

voltage or tertiary winding. 

 

-  TERTIARY GROUP:  

This indicates that in addition to the high and low voltage windings the 

transformer has a third winding known as the tertiary. 
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Figure 5-11: Inputting of transformer technical data. 

 

Other parameters for each winding may be selected at the right-hand side, such as the 

following: 

 

-  COMPOUND VOLTAGE (KV):  

Nominal voltage between two winding phases.  In the case of a delta 

connection, this coincides with the simple or phase voltage. For greater 

clarity, see Figure 5-12. 

 

Compound 

V-UV 
VB-U 

Simple 

 

Figure 5-12: Simple voltage / compound voltage diagram. 
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-  CURRENT (A):  

  Nominal current of the winding. 

 

 

There is also a list type selection box that indicates whether the winding has a 

regulator, an adjuster or neither. If the winding has a regulator / adjuster, there will be 

another series of parameters: 

 

 

-  TYPE:  

Model of the regulator / adjuster.  This defined on the nameplate. 

 

-  MANUFACTURER:  

Name of the manufacturer of the regulator / adjuster. 

 

 -  NUMBER OF MANOEUVRES:  

Number of times the position of the transformer regulator has been modified 

(modifications occurring during test performance are not counted). 

 

-  REGULATION:  

Type of regulator.  May be loaded, switched or covered. 

 

-  No OF POSITIONS: 

No of regulation positions of the regulator / adjuster. 

 

-  JUMP:  

Voltage increase between one position and the next.  This may be defined in 

volts or in percentage terms (%) with respect to the nominal voltage. If 

defined in percentage terms (%), the increase may not be greater than 100, an 

error message appearing if this occurs (Figure 5-13). 

 

 

     Figure 5-13: Error message on inputting to the ñJumpò field. 
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-  NOMINAL POSITION:  

Regulator / adjuster tap to which the nominal magnitudes of the transformer 

refer (voltage, current, etc.). 

 

-  No OF CENTRAL POSITIONS:  

No of positions for the nominal position (maximum of 6). There will normally 

be only one.  If there is more than one, the nomenclature will consist of the 

central position plus a letter indicating the No of the central position.  For 

example, 12a, 12b, é 

 

 

5.3.3.- Measurement configuration 

 

As in the case of the previous screen, the upper part is occupied by test identification 

data. 

 

 This screen (Figure 5-14) is used to select the metering mode to be used; in other 

words, whether the measurement is to be made between the high and low voltage windings 

or the high voltage and tertiary. The temperature of the transformer is also requested, this 

being important for the temperature compensation of the results during analysis. For this 

compensation to be effective, it is necessary to input the average temperature of the 

conducting element of the windings, which will be similar to the temperature of the 

transformer oil.  This temperature may, however, be different from the ambient temperature, 

especially when this has changed rapidly prior to initiation of the test. 

 

 If the high voltage winding has a regulator / adjuster, it will also be possible to select 

the positions to be metered. Generally, metering will occur only at the nominal position of 

the transformer (blue), although if the jump between positions is greater than 10% it is 

recommended that the extreme positions (first and last) also be measured.  Consequently, the 

maximum number of positions to be measured will be three. 

  

The left-hand side always shows the values, in percentage terms, of the short-circuit 

voltage of the extreme positions (if a regulator / adjuster is incorporated) and of the nominal 

voltage.  Although the value of the latter is fixed on the previous screen (Figure 5-11), it may 

be modified here. 

 

 Indicated below these values is the type of LV short-circuit to be made during 

metering. This parameter may be configured only via the option ñConfigò on the main menu. 
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Figure 5-14: Metering configuration screen. 

 

 If the high voltage winding has a regulator / adjuster, no position is selected and an 

attempt is made to pass on to a later phase, the programme displays a message indicating this 

anomaly (Figure 5-15). 

 

 

     Figure 5-15: Error message. Metering configuration screen. 
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5.3.4.- Connection 

 

 This window indicates the correct connection of the equipment to the transformer to 

be tested.  Before performing any action, a check should be made to ensure that the 

equipment to be tested is free from voltage. 

 

 The connections screen may be displayed in 2 ways, depending on the connection 

mode of the LV short-circuit (see section 5.2): 

 

WARNING:   The equipment will inject a current of up to 4 Amperes in 

the Primary.  Very high currents may appear in the Secondary / Tertiary.  
The short-circuit should be made using a cable of sufficient cross-section 

to withstand this current and not affect the measurement. 

 
 

 

1. Single-phase mode: 

 

 

        Figure 5-16: Connections screen for LV short-circuit single-phase mode. 

 

 The short-circuits to be made for each phase will be indicated during phase-to-phase 

metering. 
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2. Three-phase mode: 

 

 

        Figure 5-17: Connections screen for LV short-circuit three-phase mode. 

 

 The short-circuits must be made prior to beginning the test and remain invariable 

during metering of the 3 phases. 

 

 

  

In both cases a set of instructions is presented, and should be adhered to for correct 

connection of the unit. The programme checks that the UM5B is turned on and that the series 

cable between the computer and the UM5B is correctly connected.  If the LEDs located to 

the left of the second and third items flash on an off, this indicates that the PC is not yet 

communicating with the metering unit. It is also necessary for the equipment to be connected 

to a grounded power source, since otherwise the equipment may be damaged or the measures 

taken may be incorrect. 
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ATTENTION:   For correct operation of the equipment it is very 

important that all the conditions indicated in this window are adhered to. 

 
 

 Once all the conditions are met, the OK  and NEXT buttons will be enabled. 

 

 This screen also guides the operator in connection of the transformer to the 

UM5B, identifying each of the cables in the hose by its colour. 

 

The actions shown on the panel should be carried out in the order established in order 

for the unit to have time to initialise.  It is recommended that before performing the last step, 

the metering unit be turned on, since in this way it will not be necessary to wait the 

approximately 20 seconds that the unit takes to initialise after the connections have been 

made. 

 

 For certain connection groups in which there is no access to neutral, it may not be 

possible to perform the short-circuit impedance measurement with single-phase short-

circuiting.  In these cases the software displays a warning message (Figure 5-18), but allows 

metering to continue. 

 

 

 
 

Figure 5-18: Warning message formetering with three-phase short-circuiting 
 

In these cases, if metering is continued in single-phase mode, the value of short-

circuiting impedance will be much higher than expected.  What will be measured will be the 

input impedance of the measuring circuit and the machine no-load current. 
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5.3.5.- Metering 

 

 This section includes the performance of short-circuit impedance measurement. 

 

The upper part of the metering screen (Figure 5-19) includes two graphic elements 

that represent the voltage and current signals for the phase being measured. 

 

The lower left-hand part will show the effective values of voltage and current 

measured in the high voltage winding, as well as calculation of the short-circuit impedance 

modulus. 

 

If the winding has a regulator / adjuster, then the position being measured will be 

shown at all times on the right. 

 

In the same area the user may speed up metering by selecting ñGraphics Visibleò 

ñNOò, since this means that the signals acquired will not be displayed in the VOLTAGE and 

CURRENT graphic elements. 

 

 

Figure 5-19: Metering screen. 
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 On this screen the NEXT  and BACK buttons change function, since instead of 

moving forward / reversing to other processes, they move forward / reverse to other 

regulator positions, without there being any obligation to perform measurements at these 

positions. When in the first or last position of the regulator / adjuster, the BACK and NEXT 

buttons respectively recover their original functionality. 

 

 

 

 

 To initiate metering, the operator should click on the  button, in which case, if 

the winding has a regulator / adjuster, a screen will appear indicating the position in which 

the regulator should be set to begin measurement (Figure 5-20). 

 

 

     Figure 5-20: Indication of regulator position to be selected. 

 

 Once this action has been performed, the operator should click on OK  If the 

programme is configured with the LV connection mode for Single-phase (in Three-phase 

mode the system moves directly to Figure 5-21), another screen will appear indicating the 

phases to be short-circuited in the low voltage or tertiary winding (depending on the 

application mode selected) and the phases that will remain unchanged (Figure 5-21). 
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   Figure 5-21: LV connection in single-phase short-circuiting mode. 

 When the connections indicated have been accomplished, the OK  button should be 

clicked on, at which moment the system will request that the ñTestò button located on the 

equipment front panel (Figure 5-22) be operated.  

 

 

Figure 5-22: Request for test button activation. 

 

At this moment voltage will begin to be applied to the high voltage winding of the 

transformer.  After a few seconds the current is measured and the voltage applied (Veff), the 

current measured (Ieff ), the short-circuit impedance (|Z|) calculated from the measured 

voltage and current and the phase lag between the measured voltage and current (jm) are 

displayed on the screen.  The voltage and current signals graphics are then plotted (if YES 

has been selected on the Graphics Visible control option). 
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 It should be pointed out that the short-circuit impedance measured will be compound 

if the LV connection mode is Three-phase.  The simple impedance value of each winding 

will be calculated and displayed in ñAnalysisò. 

 

 

 

Once the data corresponding to the measured phase have been displayed, and if the 

LV connection mode is Single-phase, figure 5-22 will be displayed to indicate to the user 

that the test button should be deactivated.  Figure 5-20 is then displayed once more, 

establishing the new LV short-circuit to be performed.  Figure 5-21 is then displayed for the 

user to turn on the ñTestò button again to continue measuring the next phase. 

 

This process is repeated for the 3 phases (in Three-phase short-circuit mode the 

measurement of the three phases is performed without interruption). 

 

 

 

Figure 5-23: Request for test button deactivation. 

 

 Once all the phases of the high voltage winding have been measured with respect to 

the low voltage / tertiary winding, the operator will be requested to change the position of 

the regulator / adjuster, if one exists (Figure 5-20), and will continue with the process 

described. Once all the positions selected have been measured, the test is considered 

completed and Figure 5-24 is shown. 
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Figure 5-24. End of test message. 

 

Measurements may be cancelled at any moment by clicking on the   button.  

When this is done, a warning is displayed requesting confirmation of this action (Figure 5-

25), and if the response is affirmative Figure 5-26 is shown. 

 

 

Figure 5-25: Confirmation of measurement cancellation. 

 

 

Figure 5-26: Measurement cancelled warning message. 

 

 If at this moment the operator wished to repeat the measurement, the process would 

be reinitiated at the same position of the regulator / adjuster (if appropriate). 
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5.4.- Test analysis 

 

 

 The analysis of a test is made up of a series of screens displaying transformer 

technical data, and a table showing the results obtained, including graphic display. 

 

 

 

Figure 5-27: Analysis process. 

 

 To perform an analysis, click on the ñAnalysisò button    on the main menu.  

This button is used to begin a new analysis, regardless of the status of programme execution.  

If a test was previously being executed, the system will request confirmation that the 

operator wishes to take this step (Figure 5-28). 

 

 

Figure 5-28: Confirmation of selection of analysis. 

 

 

 If the analysis of a previous test is being performed, then nothing will happen if this 

is interrupted, unless any value had been modified, in which case the message shown in 

Figure 5-29 will be shown. 
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Figure 5-29: Confirmation of saving of changes. 

 

 

5.4.1.- Test file selection 

 

 By clicking on this button, and as long as there are tests in the directory 

\SAGEN_WIN\Tests\, the test search function shown in Figure 5-30 will be displayed. 

 

 

Figure 5-30: Test search screen. 

 

 If the search is performed by manufacturing number, there is the option to perform 

the process manually or automatically.  If performed automatically, a menu will be shown 

when this control is activated, showing the numbers of the machines on which tests have 

been performed, and the rest of the fields will be filled in automatically.  If the search is 

manual, the serial number must be input.  If a test on the transformer in question is found, 

the rest of the fields must be filled in.  If no such test is found, the fields should be left blank, 

indicating that there is no test on this machine. 
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 If the search is performed by manufacturer and type of machine, a grey box will be 

highlighted in this zone and, when the operator clicks on the tabs of the two fields, a menu 

will appear with manufacturers or machine types.  If the manufacturing number does not 

automatically appear when one of these is selected, it is because no test has been carried out 

on a machine having the selected characteristics.  If, on the other hand, the field is filled in, 

there may be several transformers with these characteristics, the selection from among those 

shown being accomplished by clicking on the manufacturing number tab. 

 

 Once the machine to be analysed has been selected, click on the  button and the 

file selector (Figure 5-31) will appear, allowing the test performed on this machine and to be 

analysed to be selected. 

 

 

Figure 5-31: Test file selection. 

 

 Once the test has been selected, it will be loaded into the memory by clicking twice 

on it or by clicking on the ñLoadò button.  Before this is done, however, the programme 

checks that this really is a UM5B test file: if this is the case it is loaded into the memory; 

otherwise the system warns that it is an incorrect file (Figure 5-32) and offers the possibility 

of selecting another (Figure 5-31). 

 

 

Figure 5-32: Incorrect file message. 
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5.4.2.- Transformer technical data 

 

 Once a test has been loaded, the programme will display a screen (Figure 5-32) with 

test identification data in its upper part and technical data on the machine in the lower.  For 

further information on the meaning of these data, refer to section 5.3.2.  Although these data 

are for purely informative purposes, the operator may change them, with the exception of the 

test identification data. The latter is indicated by the background of the indicators: if the 

background is yellow, the field cannot be modified; if it is white, the data may be modified.  

This is valid for the entire analysis. 

 

 The name of the file being analysed is shown at all times in the upper part of the 

screen. 

 

 

Figure 5-33: Technical data screen (analysis). 

 

 On all the screens in which the    button appears it is possible to print the 

current screen or the complete test report (Figure 5-34.  For further information on reports 

printing, refer to section 5.7. 
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Figure 5-34: Printing options. 

 

 

 If any data having an influence on the measurements are modified, and if the operator 

clicks on OK  or NEXT, the programme will display a message reminding him that data 

have been modified and that this may affect certain measurements (Figure 5-35). 

 

 

Figure 5-35: Message warning of the possibility of losing data. 

 

 

 The most likely situation will be that the operator does not wish to continue, for 

which reason he will click on ñNOò.  A screen will be displayed indicating that CANCEL 

should be activated if the change is not to take effect (Figure 5-36). 

 

 

Figure 5-36: Recommendation message 
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5.4.3.- Measurements table 

 

 This screen shows the results of the measurements performed. 

 

 

Figure 5-37: Results screen. 

 

 

The upper part of the screen (Figure 5-37) shows the file being analysed, this being 

followed below by the metering mode (high / low or high / tertiary), the type of LV short-

circuit (single-phase or three-phase), the mains frequency, a phase diagram to clarify the 

nomenclature used and the theoretical short-circuit voltage of the positions measured in 

percentage terms. 

 

The central part of the screen shows the measurements and calculations performed 

for each phase.  In the upper left-hand part is the position of the regulator (if present) to 

which the results correspond, with an indication as to whether this is the nominal position or 

not.  This is important since the theoretical Vsc normally shown on transformer nameplates 

corresponds to the nominal position. To the right are shown the headers of the measurement 

table columns, in which will be included the results for each phase of the transformer 

(PHASE U, PHASE V and PHASE W). 
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The measurements table may be divided into 3 parts, as shown in Figure 5-36: 

 

¶ MEASUREMENTS: Displayed for each phase are the effective voltage applied 

(Veff) in HV, the effective current measured (Ieff ) and the phase lag measured 

(jm) during the test. 

 

¶ SHORT-CIRCUIT PARAMETERS : In figure 5-37 it may be appreciated that 

this part is framed in black, since it shows the most important measurement data: 

the short-circuit impedance (|Z|) calculated and the phase lag (j) between the 

voltage and current calculated (as explained in section 5.3.5.- Metering).  If the 

LV connection mode is three-phase, the measurement is performed using a 

compound impedance, which should be taken into account in calculating the 

short-circuit impedance, the phase lag, the short-circuit voltage (Vsc) and its 

deviation (D) with respect to the theoretical value (if regulators are present, this 

is calculated only if the measured regulator position is nominal). 

 

 

¶ COMPONENTS OF IMPEDANCE : The short-circuit parameters are used as a 

basis for calculation of the phase diagram parameters, i.e. the active part (R) and 

the reactive part (X) of the short-circuit impedance (|Z|). 

 

 

The lower part of the screen shows the habitual operating commands. On this 

occasion there is a new control in the central area, which may be used to select whether the 

results are to be referred to 75ºC or, on the contrary, to the measurement temperature. The 

latter temperature may also be changed. 

 

Clicking on the NEXT  button will display the data for the next position measured 

(where appropriate). 

 

 

 



5.- SOFTWARE DESCRIPTION  

 - 58 - 

5.5.- Test duplication assistant 

 

 

 Given the number of files involved in a test, and in order to facilitate the work of the 

operator as regards their storage, the programme incorporates a utility that makes it possible 

to copy tests to a location different from the one originally used by the programme, with the 

possibility for the points of origin and destination being fixed, flexible or network based.  

When the    button is activated, Figure 5-38 is shown. 

 

 

 

Figure 5-38: Test copy assistant. 

 

 

 The ñFromò field is used to select the name of the test file to be recorded, the ñToò 

field being used for the directory in which the test is to be recorded. 
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5.6.- Remarks page 

 

 

 The programme also incorporates a notepad known as ñRemarksò, which is 

displayed when the operator clicks on the  button on the main screen.  The operator may 

make notes and/or incorporate information on events using a maximum 25 lines and 80 

characters per line.  The    button will be active whenever a test or analysis is being 

performed. 

 

 

 

Figure 5-39: Observations screen. 

 

 The information is saved to the test itself, as a result of which it is not accessible 

from any editor but only from the programme itself.  When analysis of a machine is selected 

and an observation has been made during a previous test or analysis of this machine, the text 

written on that occasion will be displayed when the operator clicks on the ñRemarksò 

button. These observations will also be shown in the report. 
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5.7.- Printing of reports  

 

 Test reports may be printed by clicking on the    button on the main menu. 

 

 Before this is accomplished, the user will be asked whether he wants the results to be 

referred to the temperature of the transformer during the test or to a temperature of 75ºC 

(Figure 5-39). 

 

 

 

Figure 5-40: Reports printing screen. 

 

During printing, the programme will display the following message: 

 

 

 

Figure 5-41: Printing process activated warning. 

 

 Reports are made up of two pages: 

 

- The first page includes identification and technical data on the transformer tested.  

Figure 5-42. 
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- The upper part of the second page includes the observations made during the test 

or analysis. 

  

The central part includes measurement configuration data, such as the theoretical 

short-circuit voltage (Vsc) for the nominal and extreme positions, the application 

mode (HIGH / LOW or HIGH / TERTIARY), the type of LV short-circuit (three-

phase or single-phase), the transformer and reference temperatures and a phase 

diagram of the impedance to clarify the nomenclature. 

 

The lower part includes the data measured (Veff, Ieff and jm), those calculated 

(Vsc and D) and the phase diagram (|Z|, j, R and X) for each of the positions 

measured (as explained in section 5.3.5.- Metering, if the LV connection mode is 

three-phase, the measurement will be performed using a compound impedance, 

which should be taken into account in calculating actual short-circuit impedance 

and phase lag).  Figure 5-43. 

 

 

 The two following pages include an example report. 
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Figure 5-42: First page of a report. 
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Figure 5-43: Second page of a report. 
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5.8.- About é 

 

 

 When the operator clicks on the  button on the main screen, a window showing 

the following appears (Figure 5-44): 

 

-   The URL of UNITRONICS, S.A.U., via which the user may 

access the company website. 

 

-   Data on the programme licence, date and version. 

 

 

 

Figure 5-44: About ... screen 

 

 

 This cover page also appears when the application is initiated. 
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5.9.- Exiting 

 

 

 The    button on the main panel is used to end the application. The programme 

will always check whether any data have been modified during the test or analysis.  If the 

test has not been completed, the programme will always ask whether the decision is to go 

ahead (Figure 5-45) and, if the reply is affirmative, offers the possibility of saving the data 

introduced (Figure 5-46).  If YES is selected, a temporary file will be created in the directory 

C:\SAGEN_WIN\Tests (see section 5.3.1), in case the test were to be continued at a later 

moment. 

 

 

Figure 5-45: Confirmation of exiting from programme. 

 

 

 

Figure 5-46: Confirmation for saving of data for subsequent tests. 

 

 

 If an analysis is being performed and data have been modified, the programme will 

show Figure 5-46 when exiting the application. 
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Figure 5-47: Confirmation of saving changes. 

 

 At the end, the programme issues a reminder that the metering unit should be turned 

off (Figure 5-47). 

 

 

Figure 5-48: Request for turning off the metering unit. 
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6.- EQUIPMENT MAINTENANCE  

 

 

 

Given the special characteristics of the equipment, it SHOULD BE 

REPAIRED ONLY BY AUTHORISED TECHNICAL PERSONNEL.  

As has been mentioned in other sections, given the special danger involved 
in handling major currents in inductive elements, the maintenance 

personnel repairing, adjusting and calibrating the equipment should be 
qualified and suitably trained. 

 
 

 

Opening of the equipment by unauthorised personnel will imply cancellation of the 

warranty period. 

 

 

The equipment contains no elements to be manipulated by the operator and 

SHOULD NOT BE OPENED IN ANY CASE, SINCE THERE IS 

SERIOUS DANGER OF ELECTRICAL SHOCK . 
 

 

 

 Maintenance of the equipment is very simple and consists of keeping it in good 

condition externally, along with the cables supplied. In the event of blowing of a fuse, it 

should be replaced with another of identical characteristics, as described in section 6.4 

(Replacement of fuses). In the event of continuous blowing of fuses, the equipment should 

be returned to our maintenance centre for repair (see section 8.1: Return for repair). 

 

 In order to keep its values of accuracy within the specified limits, the equipment 

should be calibrated once a year. 

 

 Special care should be taken to avoid the unit from becoming wet, protecting it 

against rain if necessary.  In the event of extreme humidity or temperature values, or values 

outside the margins, the measurements provided by the equipment lose validity and it will be 

necessary to wait for the equipment to recover its operability.  For example, if the equipment 

has got wet, it should be allowed to dry. Likewise, any change in the situation of the 

equipment, especially if in store, may cause rapid temperature variations giving rise to the 

appearance of humidity due to condensation. 
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6.1.- Cleaning of equipment 

 

 

 

ATTENTION:  Always turn off the feed switch (6) and disconnect the 
feed cable from the socket before cleaning the equipment. 

 
 

 

 

The following should be used to clean the equipment: 

 

¶ a soft dry cloth, if the equipment is not particularly dirty. 

 

¶ a cloth dampened in a neutral diluted cleaning product if the equipment is very dirty 

or has been stored for some time. Following this, a check should be made to ensure 

that the shell has dried completely and a soft dry cloth should be used for cleaning. 

 

 

 

 
 


