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PROLOGUE

This instructions manual contains all the information required to-gbarand
maintain the UM2B metering system. The objective is to provide all the informatiomegq
for a correct operation.

IMPORTANT: Read the entire instructions manual before starting
the UM2B 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 damage arising
as a esult of misinterpretation, inaccuracies or omissions therein.
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SYMBOLS

DANGER: This symbol indicates a highly dangerous procedure
might cause serious damage to the equipment or to persons, ol
death, if not correctly performed.

ATTENTION: This symbol indicates a dangerous procedure -
might cause serious damage to the equipment or to persons
appropriate precautions are not taken.

w UNITRONICS, S.A.U. is an 1ISO9001 certified company.
c € The equipment meets the requirements of the EU Direxctive
UM2B. Recovery Voltage Meter
User Manual
June2008 (Fifth Edition) UM2B User Manual V3_0CE.doc

Copyright & 2008 UNITRONICS.  URL: http://www.unitronicselectric.com
All rights reserved. The reproduction of any part of this manual is prohibited without authorization.

The contents of this manual may be changetawit prior notice.
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GUARANTEE

All equipment produced by UNITRONICS has a standard warranty period of 12
months as from the date of delivery to the customer.

The warranty is against defects in mate
obligation shdlbe to repair or replace defective products within the warranty period. The
warranty covers the equipment. It does not cover accessories such as cables, etc.

In order to benefit from this warranty, the purchaser should inform UNITRONICS or
his closestepresentative (see section 8) of the defect prior to the completion of the warranty
period.

This warranty does not cover any defect, fault or damage caused by misuse or
inadequate maintenance by the purchaser, nofantrorized modifications or useitside
the specifications. Neither does it cover faults caused by natural disasters, including fire,
flood, earthquake, etc.

Any opening of the equipment, modification, repair or attempt to repair performed
without authorization shall invalidate thisawanty, which shall automatically be left void.

This warranty is effective only for the original purchaser of the product and is not
transferable in the event of resale.

Warranty extensions and maintenance contracts are available for both the dardwar
and software. Please ask for information from the commercial department of your nearest
representative (see section 8).
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1- INTRODUCTION

This unit has been especially developed to facilitate the measurement of recovery
voltage in dielectrics. Thimeasurement is especially significant in the case of transformer
dielectrics, where the equipment provides an interpretation of the possible degree of
humidity in the insulation and its evolution with time. In papedielectrics, the quality of
theisul ation is influenced to a | arge degree
capable of evaluating the status of dielectrics of all types, both in rotating machines and in
transformers, cables and other devices.

Gaining insight into the atus of transformers is a complex problem. For this reason,
different techniques have been developed, allowirdeipth studies to be performed on the
different parts into which transformers may be divided.

One of the methods used consists of measuhiegecovery voltage of transformers,
this allowing problems such as the following to be detected:

1 degradation of solid dielectric
1 degradation of liquid dielectric
1 contamination of the insulation

Almost all these methods have a peculiarity: the absalatues of the parameters
measured are not usually sufficiently indicative for the results to be evaluated. Rather, it is
their evolution that provides the best information on the status of the winding, as a result of
which it is particularly useful fothe results to be memorized and incorporated into databases
for correlation.

This leads to the definition of predictive maintenance policy consisting of the
scheduling, at a suitable frequency, of a series of routine and easily performed tests that
provide sufficient information on the evolution of the assembly through the analysis of
certain parameters. When these analyses detect rapidly evolving situations, or when average
values considered to be potentially hazardous are reached, other more ctaspiex
techniques will be applied, which may imply the unavailability of the machine for long
periods or even some risk for the integrity of the winding.

The objective of this type of maintenance is to gain accurate insight into the actual
status of te equipment or component and, depending on its condition, to determine what
course of action would be most appropriate: continue normal operation, impose certain
limitations, undertake service or repairs or, finally, undertake replacement. In other words,
the aim is not only to limit unnecessary actuations but also to complete the information
available on the actual status of the equipment, such that suitable decisions may be taken.



\\\‘ electric 1.- INTRODUCTION

Predictive maintenance is applied successfully and with the greatqseriiy to
major items of equipment subjected to complex ageing or degradation phenomenon and on
which a large number of variables act. In most of these cases there is no formula available
allowing the status of the equipment to be estimated, as a rewatiioh tests are required to
obtain the values of different significant parameters and, on the basis of these, to undertake
interpretation.

Consequently, statp goes hand in hand with the definition and performance of tests
and the interpretation ofi¢ir results. For the first, it is necessary to haveepth knowledge
of the equipment and techniques involved, while for the second there is a need for specialist
technical personnel.

As a complement to the UM2B uavarytVoltaged i t
measurement, it exists a software application for Insulation Resistance measurement. This
application will allow us to carry out a quick evaluation of the machine insulation test
without executing Recovery Voltage software.
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2.- DESCRIPTION OF MEASURING METHOD

2.1- Philosophy of the method

The UM2B is an automatic system designed to determine the recovery voltage of
transformers. It is designed to be a predictive maintenance system, for which it meets the
following requirements:

1 Automatic measuring systerm order to avoid errors due to acquisition times,
manipulation and corrections caused by the ambient conditions and the conditions
of the machine at the moment of measurement.

1 Repeatability of the measureBhe system warrams that the readings obtained
over time have been acquired in the same way and under the same degree of
accuracy and tolerance. This will allow the evolution of the readings to be
studied.

7 Automatic and organized storage of resulihis allows the infanation obtained
to be handled in a very simple manner.

1 Updateable systemThe system has been developed such that whatever new
software development might arise, it may be implemented with the same
hardware elements.

1 Acquisition of key parametersThe sysem automatically calculates certain
parameters and graphics for the diagnosis of machine status.

1 Nondestructive testinglf suitably handled, there is no risk of damage to the
winding during testing.
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2.2 - Test characteristics

The test to b used should be performed, with a view to the following:

|l

The tests should be easy to perform, allowing for performance by suitably trained
personnel from the facility, without the need for specialists.

The tests should not imply any risk for the equamitito be tested.
The tests should not imply excessive unavailability (and if possible none).

The data and results obtained should offer at least some information allowing the
operator performing the test to make an immediate interpretation.

The set ofdata obtained should allow for storage on gatacessing media, such
that they be simple to transmit for-depth study by specialists, who will obtain
the maximum information from the data acquired and take the appropriate
decisions through comparativieidies with other cases.

2.3- System behavior and important parameters during measurement

-9-
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The UM2B unit is designed to output a direct current voltage of up to 2 kV to the
element to be tested, carry out the loading and dischatgesals on the dielectric as
described for the specific test and, finally, measure the voltage and current.

The unit will examine the status of the dielectric of the equipment being tested, as
shown electrically in figure 2.1. The different elementthia figure are as follows:

- Cg, Geometric capacity of the equipment being tested. This will be determined by
the physical characteristics of the armatures of the equivalent condenser, surface,
properties of intermediate dielectric and separation betaerars.

- Ra, Insulation resistance. In measuring, this is related to the final leakage current
following the transitory loading period of the dielectric.

- Rpx and Cpx are the electrical elements used to describe the recovery voltage
characteristic. In arquivalent circuit there will be a multitude of such elements, in
order to reflect the distributed nature of this behavior.

The test to be performed aims to determine the equivalent time constants Rp/Cp, the
measure and evolution of which are determiniagtors as regards the current and future
status of the dielectric. The test consists of inserting over a time T a previously established
voltage of up to 2 kV. Following this time, a shortcuit is performed on the sample for a
time T/2, and finally he evolution of the recovery voltage appearing is recorded. This
process (cycle) is repeated for multiples of T, and the maximum recovery voltages associated
with each interval or cycle are used to graph a curve on which would be shown in a T time
axis of application and maximum tension in the other axis. Above the mentioned dots a
fitting curve is drawn. Then, each time constants Rp/Cp should appear as a maximum on the
graph.

§ Rp1 Rp2 % Rp3
* & @

= G — Bp2 —— Cp3

Figure 2.1: Dielectric equivalent circuit.

When a high voltage generatBlC voltage is applied to a dielectric, the current
across the insulation shows the following behavior, as plotted in fighre 2

-10-
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The short-circuit is
removed and

v @ @measurement is
2 — performed
Application of
H.V. voltage to T TR Vreab
—

sample /\ e
| t

i cycles

Ra == I t -
t 0T T 2T 10T (log>

I~
\
{
1) Short circuiting
of the sample

Figure 2-2: Description of the test procedure.

1) Application of H.V. voltage to the sample The current starts with a higlalue that
gradually decays with time and finally remains stable. The low initial insulation
resistance is caused in part by the high initial loading current of the associated
condenser Cg. This capacitive current rapidly decays to a low value as tadansu
is charged. Furthermore, the low initial insulation resistance is caused by another
phenomenon, which is the dielectric absorption current, Rp/Cp. This current also
decreases with time, albeit more gradually, until it reaches an insignificant value
The final leakage current does not change with the time of voltage application, and is
a fundamental parameter for judging the insulation, this is Ra. The insulation
resistance varies directly with the thickness of the insulation, and inversely with th
area tested.

2) Short-circuiting of the sample At this moment the current is initiated with a high
value in inverse direction to the period before corresponding to the rapid discharge of
Cg, while Ra does not actuate due to the stiortuit having a lowe resistance.

There wild/ be a weak <current associated
Rpos, but the most | ikely thing will be
Cpbés wil/l mai ntain part of their charge.

3) The short-circuit is removed and the measurement performedDuring this phase,
and with the Cpbdbs remaining charged, i fot
sampl e, the Cpbs willdl be observed to cheé
finally both will discharge via Ra.This gives a curve with a maximum that, as
commented before, is the one registered for every cycle.

-11-
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For the measurement to be performed under optimum conditions, there are certain
details that should be taken into account:

Conditions of the surfaces Any dust accumulating on the surface of the sample tested may
alter insulation resistance measurements if there is associated humidity, for example in the
case of rainfall.

Temperature. The resistance of insulating materials changes with temperature.
Consegently, the result of a test will be comparable to that of another only if both are
performed at the same temperature. For this purpose, it is habitual to refer tests to certain
reference temperatures, with the appropriate correction parameters, inom@tw for
comparison. It is of interest that the tested machine has his temperature stabilized (let settle
after switched off from service) and his temperature be measured from the inside with
appropriate accuracy. Temperature has a large influengel@ttiic evaluation as insulation
resistance is directly related to temperature variations. To figure out, each 10°C of thermal
increment for the same increment to the same dielectric, his resistance is halved.

Test voltage Insulation measurements wile performed at test voltage values agree with
the working voltage of the machines to be tested, in order not to cause degradation to their
insulations.

Previous charge effect A factor that affects insulation and dielectric absorption
measurements is thmeeliminary presence of a previous charge in the insulation. This charge
may come from the normal operation of a generator with its neutral not grounded or from
previous insulation resistance measurements. A lot of time may be saved if the generator
winding is grounded until such time as the test is to be performed. The duration of this
grounding should be around four times the charge period of the previous test.

Measuring cables In view of the weak currents involved in the measurement and its special
characteristics, it is important to take into account the following as regards the cables:
T Do not tread on cables or knock or move them during testing.
T Locate the cables extended, without bending or folding, as close as possible and in
parallel throughoutheir entire length.
i Should be in perfect condition and checked for use.

-12-
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2.4- ETPRA. Data interpretation

It follows interesting details if you have available the Insulation Resistance
Measurement Software (ETPRA).

From the exam of the circuit of fige 21, it states that to discharge Cg, you only
need to shoftircuit the dielectric terminals, but to discharge Cpx, it will be required a time
proportional to the time constaRpx*Cpx. This means to say that if a transformer has not
been phasgroundel the required time to discharge that Cpx, it will exist some residual
charge that make hard to compare consecutive test of Insulation Resistance performed in the
dielectric.

The software developed for UM2B unit accounts for this effect and let you ipeafor
discharge period previous to the test, that will make consecutive test easy to exactly
compare. Anyway, in some case it could be appreciated slight differences between the
insulation measurement performed with the Recovery Voltage software and the one
performed with the Insulation Resistance software (ETPRA). This is due to that the
Recovery Voltage measurement software uses one of the charging cycles longer than 10
minutes to measure insulation. In this software the discharge conditions of that v&px ha
been restricted enough not to make the test last too long and give accurate results. This limit
could offer slight measurement differences between both applications.

It is therefore recommendable to begin the test with the unit UM2B after having
shortedthe machine to test. If it had been made previous test, that short should last at least
around four times the charge time of the last test.

-13-
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3.- UM2B EQUIPMENT

3.1- Description of the product

The UM2B unit has been especially designed to detertheecovery voltage of
single and/or threphase transformers and autotransformers of any type. It is based on the
measurement of a series of simple parameters by means of a data acquisition system and a
computer application for the performance of ciltians.

Figure 31: Appearance of the measurement system.

Once the data have been obtained, enough information is available for diagnosis of
the current status of the transformer, and for assessment of the trend curves. The advantages
that charaarize the UM2B method may be summarized as follows:

1 minimum risk for the machine.
1 reduced unavailability times.

1 simple performance.

1 high degree of test automation.

-14-
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3.2- System elements

The equipment may be fitted with the following elements andatcessories:

NOTE: TheXX nomenclature indicatedifferent versions, depending on the characteristics
of the equipment. Please consult with your sales person.

REF No DESCRIPTION

UM2BXX UM2B measuring equipment with serial number.

Figure 3-2: Measuring unit.

BELOO Measuring equipment transport bag.

Figure 3-3: Transport bag.

-15-
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CROO

CRS23200

M8ATOL

Mains supply cable with ground terminal.

Shielded series cable with DB9 terminal connectors
communications between the PC and the unit. Théeaabist be
shielded.

Figure 3-4: Serial cable.

8-metre long high voltage shielded measuring cables with
opening clip pincers at one end and high voltage connectors ¢
other. The polarity is indicated by the color of the clips
connetors: red for positive and black for negatiitnese must be
shielded.

Figure 3-5: High voltage cables with power clips.

-16-
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BCLOO Cable transport bag

Figure 3-6: Transport bag.
sorum2BrRBWXXX  1CD with equipment cotrol software.
UM2BMUXX  The present user manual.

Four power sockets protected against voltage surges, differ
RAFVDMOO currents and overcurrent. This incorporates a voltmeter for ¢
verification of the supply voltage indicator of ground conioeceind

terminals for ground connection.

Figure 3-7: Power Socket.

-17-
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Rigid transport case with reinforced external protection and inte

IS padded lining of higidensity foam rubber.

Figure 3-8: Transport Case.

-18-
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3.3- Physical description ofequipment

Figure 39 shows a drawing of the UM2B unit, the upper part corresponding to the

front panel and the lower to the rear panel. The function of each element of the unit is
described below.

Recovery Voltage Meter |

Test Voltage o
@® 2000V ®
1500 ¥
2 Cormnm
@® 1000% ; )
® soov @ UNITRONICS
/ UM2B
/

@ & G
® ®

Y "l

MODEL: :
= High voltage
Vin.: + -
va %
@ @
-
Power \ \
z\ 24
H A

> & ® ®

Figure 3-9: Front and rear panel of the unit.

-19-
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Test voltage indicator. This acts as a voltmeter, indicating

1 voltage being applied to the machine by means of 4
diodes.
5 Power unit connection indicator. This should light up wher

power switch (4)s turned on.

3 Luminous indicator of communications with the PC.

Equipment connection switch. This is operated to connec
4 equipment to the electrical mains when the PC softwal
indicates.

Mains input connection. This includes a fuss#der an a

spare fuse.
6 Unit nameplate.
7 PC communications connector.
8 Connectors for high voltage cables running to equipment t

tested.

The rest of the indicators / warnings appear on the computer screen and will be
described in detail in chapt&r(Software descriptioh

-20-
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4- PREPARATIONS BEFORE TO USE

The UM2B equipment is an automatic, high performance system especia
designed for the assessment of transformer recovery voltage parameter. F
performance of the measurement, the system provides high voltages (up

i 2000 Volts d.c.) during testing,this possibly implying serious danger for the
equipment operator if the system is handled incorrectly.

Consequently,IT IS CONSIDERED ESSENTIAL THAT THE
OPERATOR IN CHARGE OF HANDLING AND MAINTAINING

x_’ 6 THE EQUIPMENT RECEIVE TECHNICAL TRAINING

Likewise, all persons performing or witnessing a test should take the necessary safety
precautions, in order to avoid any catwith the parts to be analyzed or forming part of the
measurement system, remaining at some distance from them unless these parts are free from
voltage and grounded.

Measurements performed using the UM2B system are carried ou
/ OFF-LINE. Consequently, prior to beginning the test, THE SYSTEM
/ SHOULD BE VERIFIED TO BE FREE FROM VOLTAGE/LOAD.

If the equipment is damaged during the warranty perds a result of
inappropriate use, without following the instructions described in this
chapter, the repair may be excluded from the warranty.

-21-
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4.1- Precautions in the area of installation

When this instrument is used to test high voltage machines, all th
habitual safety procedures and standards applicable to this type c
/ machines should be adhered to. Ensure in all cases that tt
/ equipment being tested is completely discharged and groded
s before touching it.

For the safety of the equipmieoperators or any other worker in the area, as well as
for the integrity of the system itself and to ensure that the measurement results are valid, a
series of precautions should be taken at the test location. These may be summarized as
follows:

1 Checkthat the surrounding area is appropriate (without rain or dust storms) and that
it is within the temperature / humidity margins specified for the operation (see
chapter 9: Specifications).

Check that the system supply voltage is within the specific operating
/‘ limits (see chapter 9: Specifications) and that it is grounded. This grounc
- should match with that of the equipment being tested. In case of doubt,
Y, \ the best thing is to run a thickplaited grounding cable from the system
/
¥/

supply to the equipment tested.

1 Check that the equipment to be &sbtis free from its operating voltage or any
remnant voltage (it is most advisable for the machine to have been in a previous short
circuit state before the test).

1 Position the measuring unit and the control computer close to the equipment being
tested, a shown in Figure4.

1 Isolate the test area by means of the necessary mechanical elements, as homologated

by the safety department of each company, such as cones, fencing, safety tapes of
different colors located at waist height, etc.

-22-
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4.2 - Equipment comection

f/ ADHERE TO THE SEQUENCE DESCRIBED BELOW.

N
A

/ '\ In view of danger that this equipment misuse might emdilWAYS
®

For the performance of a test, the measuring unit and control computer should be
located close to the equipment to be analyzed, as shown in Figur@al start up the
equipment, carry out the following instruat®in the order presented (the different elements
of the panels ifrigure 39 are referred to in brackets):

Rear View of Instruments

UM2B
PC E serial 55

Power Supply

Tested
Equipment

High Voltage
Winding

Low Voltage Winding

Figure 4-1: Disposition of the test elements.

- Connection of PC to UM2B
This connection is accomplishedtlwvthe series cable, connected to the serial
communications port of the PC.

-23-
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- Safety check.
The equipment to be measured should be checked to ensure that it is duly

isolated from the external connection lines and completely discharged.

- Connection ohigh voltage cables to UM2B
The high voltage cables should first be connected to the unit (8). Next,
choose measurement configuration to perform test. The phases of each
winding (high/low) will be put on short circuit. The phases may be
interconnected byneans of bare copper wire if the distances are short and
there is no risk of shodircuiting to ground; otherwise, a proper insulating
cable should be used. Finally, connect positive / negative terminal according
to software indications.

AE Never remove high voltage connectors during test.

Figure 42: Configuration of the test.

V max.: 2000 V dc
| max.: 5 mA
Installation: CAT I

For properly measuring, the cables must be completely stretched u
measurement point without creases, or anyway, that these have ¢
not under 200 mm.

-24-
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While measuring, the cables must not be stepped, moved or hit, k
the measurements could be altered, specially when measuring
quality insulations, due to the piezoelectric effect of the cable ar
weak measured currents. If it is possilgeat these cables parallel ¢
nearest between them to avoid interferences.

If the shell of the machine to be analyzed is grounded, a check shc
made to ensure that this is the same ground as the one of the P(
and the measuring unit. To accomplish this, join these two points
plaited cable of adequate cresstion. ALL THE GROUNDS USED
IN TESTING SHOULD BE INTERCONNECTED .

- Connection of UM2B equipment to electrical mains
This connection is accomplishdxy running the power cable from (5) to a
mains socket. The supply voltage should be checked to ensure that it is within
the operating limits (see chapter 9: Specifications) and a check should made
to ensure that the socket has an operative ground.

Onee the different parts of the equipment have been connected, the PC should be
switched on and the control software executed. Following this, it will be sufficient to follow
the instructions as they appear on the PC screen. ConseqtlentiM2B unit shoud be
turned on when this software so requireg4).

THE UM2B UNIT SHOULD NOT BE TURNED ON UNTIL
THIS IS INDICATED BY THE CONTROL SOFTWARE.

WARNING: I f t he equipment is wused
specifications, the security could be altered.

-25.
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4.3- Disconnection of equipment

ATTENTION!: The cabling should be handled with great care, since

high voltage direct current is involved. There are moments during

the test in which the equipment might be electrically charged at higt

J voltage, and handling of the cabling or equipmenafter the test might

/ be dangerous. Consequently, the habitual safety measures applied
high voltage installations should be taken into account.

Following performance of the test, the equipment itself will discharge the machine
analyzed. Meanwkhe, the computer will show a message indicating that this operation is
being carried out. Consequentllge UM2B unit should be turned off when so indicated
by the control software, following the measurements.

In some transformers, discharging may take several minutes
Consequently, it is good safety practice to use rubber gloves whe

/’ 6 handling the connecting clips.

When requeged by the program, the UM2B unit should be disconnected in
accordance with the following steps:
- Switch off the UM2B unit.
- Remove the clips from the equipment being tested.

- Remove the cables from the UM2B. If high voltage connectors are
blocked, unblock them threading security screw that allows remove them.

-26-
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5.- SOFTWARE DESCRIPTION

5.1- Introduction

Along with other units and their respective applications (see Appendix B) the UM2B
constitutes a system for the testing and analysideatrecal machines. Consequently, all
these applications will be launched from a common base application known as the
fiElectrical Machine Testing and Analysis Sysiefiigure 51), which is located in the
folder of the same name undgtart < Programs.

— TEST AND ANALYSIS SYSTEM OF ELECTRIC MACHINES !E]E

_Main Menu|

Power T. Measure. T.  Wires Huge Wires  General Config.  About.. Exit

7| x| 4 2 2| 8

ROTATIVE MACHINES POWER TRANSFORMERS | MEASUREMENT TRANSF. | WIRES | HUGE WIRES | GENERAL |

POWER TRANSFORMERS
UM-1| UM-2| 'DIAGNOSTIC |
TRANSFORMER RECOVERY INSULATION
TURNS
RATIO VOLTAGE RESISTANCE ETP DIAGHELP
S GRE
v Jf"i" —
WINDING RESISTANCE SHORT-CIRCUIT IMPEDANCE ETP TRENDS
_|ﬁ 4|§ o

Figure 51: 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 he may acquire at any time (see chapter 8 and
appendi x B) . The UM2B wuni't i's delivered wit
available another optional application Al nsu

-27 -
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In this case,the¢ ab ePOWER edRAFOO or MNRMEFAGOURIANG t h
corresponding icon at the top of the screen should be selected. Then click on the icon
corresponding to the UM2B and the Recovery Voltage program will be launched (Figure 5
2) or the Insulation Resistance (ETPRA) if available. This last one will have the same menu
toFigure52 but without the iconds Recovery Volta

From this moment both applicatiorRecovery Voltageand Insulation Resistance
will be desribed together because of their similarity, detailing when appear the differences
or particularities that offer the Insulating Resistance software (ETPRA).

The main menu of the application offers basically two operating options:

- Test performancelTges).
- Analysis of resultsAnalysis).

VﬂE.T.P. RECOVERY VYOLTAGE. (UM-2)

Main Menu| Test Analysis

Select an option * '3
51

Test|

Test |dent. Technical Data Measurement Config. Connectiong Measurement

> W > &> W-> § > 2

‘ Analysis|

Select File Technical Data Recovery Yoltage Peak Time Insulation R.

*@‘****ﬁ‘

Figure 52: Main menu of the UM2B test recovery voltage.

For performance of the test a series of data identifying the machine is required, this
being provided by the operator.

Subsequently, it will be possibte carry out an analysis of the results based on the
voltages measured and the performance of a series of calculations.

Also provided is a series of utilities, such as a file copy assistant or a notepad for test
or analysis events.
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5.2- Hardware dongle. Configuration menu

The first step to carry out before executing the application, is to place the security
key (dongle) supplied in the parallel port of the PC (LPT1). In the case of not connecting it,

the software will only allow you to carry oanalysis of test already performed. When you

connect it, you will be able to carry out a test.

For system configuration, click ofConfig"

button. Successively, the following

menu will appear (Figure-8), in which one will choose the parametershaf $ystem:

B Configuration MIE B3 I
Control Power Supply
AT M1 IBL -8

4 RS-232 |COM1 ¥

230 ¥V |50 ¥/Hz

Language
Spanish

Date
¢ DD-MM-YYYY
¢ MM-DD-YYYY

:
. Gemnan

- Froanch

Temperature
{s Centigrade [°C)
¢~ Fahrenheit (°F)

| fralian

Topology
¢ AB-C
o UVW

X |

CANCEL

Figure 53: Configuration Screen.

- Control: the communication with the unit is performed by means of the serial port
(RS-232). You will need to indicate which port will be used, (CONMDM4), by means of

the existent ring.

- Supply: First of all you will need to select the mains voltage, that will be 115 or

230 V. The frequency of mains voltage will also need to be selected, which will be 50 or
60 Hz, by means of the corresponding ring. The manipulation of this record is just

inf or mati ve,

t he user

wi ||

have

t o

check

t he

- Language:Select one of the languages that are listed. Once selected, after finishing
the program configuration, all the text of the application will changehé selected

language.
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- Date: The format of the date will be selected, be it dayonth- year
(DD-MM-AAAA), or month- day year (MM-DD-AAAA).

- Temperature:Select the units used in the temperature; Fahrenheit (°F) or
centigrade (°C).

- Topology Select the nomenclature of the connection, be if; BA C or
Uiv-w,

Once the system is configured, press OK button to accept chosen configuration,
or CANCEL, if you choose to refuse it.
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5.3- Test performance

Measurements performed using the UM2B system are
accomplished OFFLINE (out of service). Consequently, before

i beginning the test, THE EQUIPMENT UNDER TEST SHOULD
BE GUARANTEED TO BE FREE FROM VOLTAGE.

Before beginning the test, the UM2B should already be connected !
the PC by the series cable, BUT THE UNIT SHOULD NOT BE
TURNED ON UNTIL REQUESTED BY THE SOFTWARE; no

/ operation should be performed on the unit until the program checks
that everything is correct prior to testing.

To perform good and reproductible results, its is recommended th:
t he device under test had m
connected the longest possible time before the test. The minirr
recommended length is of an hour or four times the length othe
longest cycle of voltage insertion of a previous test. This way, 1
initial conditions are always the same and absorption capacitors (s
figure 2.1) could be considered discharged. Also, if tests with anotr
measuring equipment are going to be perfoned, it is therefore
recommended that the first test should be the one with the UM2
unit.

b/
4

AN
A
y/ It i s necessary for the PCO6s s
' consumption mode disabled prior to beginning a test.
[ ]

To perform a test, click on the T e $utt@an on the main menu. The system will be
initialized, which may take several seconds. During this time, the message shFigure
5-4 will appear.
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UPDATING REGISTER. ..

Figure 54: Starting message.

This button is used to initiate a new test, regardless of the stage of program
execution. If a test was already being performed, the system will ask for cdrdirrofthe
intention to begin a new testigure 55).

V] WARNING MESSAGE [X]

Test over, are you sure you want to start again?

9 i¥ES m 9

Figure 55: Warning of new test.

If the analysis of a previous test were being performed and this were interrupted,
nothing will happen, unless amalue that might affect the analysis had been modified, in
which case a screen such as the one showigure 56 will appear.

V] WARNING MESSAGE I

Do you want to save changes?

0 YES [ NO | 9

Figure 56: Warning to save changes.
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It then checks for the existencein€omplete tests, which are considered to be those
that have not been finished (e.g., interruption of power supply). The program offers the
possibility of continuing with incomplete tests, eliminatalgincomplete tests or beginning
a new testRigure 57).

There are unfinished tests

If you want to carry out a new test press CANCEL or <Esc>
If you want to delete all temporary files press DELETE or <F2>

If you want to continue with the test press OPEN FILE or <F1>

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

iCANCEL: DELETE OPEN FILE

Figure 57: Warning of incomplete tests.

5.3.1- Test identification

When the operator decides to perform a test, the first thing he should do is identify
the transformer on which it is to be carriedt, which will serve to give a name to the file
containing the test data (Test identification). This identification is carried out on the basis of
the following data, as shown Figure 58:
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A S = |

| SERIAL NUMBER 52013 |
| MANUFACTURER BROWN-BOVERI v|
I MACHINE TYPE Distribution Transformer (TRD) V’
l FUNCTION ,S,tﬁq,i,',‘,'ﬂﬁ,ufply i
| SITE HIGHLANDS v
| TECHNICALSITE CENTRAL v/
| {SER Millan Casas vl

INSTRUMENT uM-2 || 00227 | ‘ DD-MMY 109-25-01|

CANCEL 0K NEXT

Figure 58: Testidentification.

- MANUFACTURING No:
Serial number of the transformer being tested.

-  MANUFACTURER:
The manufacturer is selected from a list. If the manufacturer in question does
not appear, seledt ot h eto input tlle name of the new manctizrer

(Figure 59) . A similar window appbkaears
option is available.
[Moroctwer |

Please, input manufacturer

| GENERAL ELECTRIC |

Figure59: Enter manufacturerés name.

- MACHINE TYPE:
The type of machine is selected from a list that cannot befiediy the
operator.
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FUNCTION:
The function of the transformer within the installation.

- PLACE:
The name of the installation (e.g., Brighton thermal power plant) is selected
from a list. If the facility in question does not appear, a newnaaebe input
using thefi o t h eoption. . 0

- TECHNICAL LOCATION:
The location of the machine within the facility (e.g., pump house) is selected
from a list. If the location in question does not appear, a new one may be
input using théi o t h eoption. . 0

- USER:
The name of the operator performing the test is selected from a list. If the
operator in question does not appear, a new one may be input using the
Aot heption. . 0O

- INSTRUMENT (UM2B):
Serial number of the UM2B with which thestas performed.

- DATE (DD-MM -YY):
Date of the test. The program checks that this date is correct.

In all those fields in which new items may be added to a list, it is also possible to
delete them by locating the mouse cursor over the itenuéstmpn and clicking with the
right-hand buttonKigure 510).

The introduction of all these data is obligatory; in other words, all the data should be
correctly input for the program to allow the process to continue.

ocee &

Do you want to delete this manufacturer?

Figure510: War ning for manufacturerds name el i

The MANUFACTURING No, MANUFACTURER andMACHINE TYPE fields
are part of aest search functigrin other words, if any test has been previously performed
on the machine in question and any of thfedds is filled in, the program will automatically
fill in the rest (case of MANUFACTURING No) or limit the number of possible cases (see
also section 5.4.1).
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With the data input in the template, the program will generate a directory with the

following structure:

C:\SAGEN_WIN\EnsayodTTTFFFFFNNNN....\
where:

TTT = Machine type.

Power transformer: TRP
Distribution transformer: TRD
Current transformer: TRI
Voltage transformer: TRV
FFFFF= Manuf acturer 6s code.

The first five letters ot h e manufacturer o6s name.

fewer than 5 letters, the rest will be filled in automatically with low

hyphens, unt i | the fiveé Aclar act etrhse

name input contains any of the characters in brackéts X ¢, : i),
these will be replaced automatically by the characters shown below,

this occurring only when files are created in the PC, and not as regards

what the operator sees:

(Alt Gr + 6)
(Alt + 225)
(Alt + 230)
(Alt + 231)
(Alt + 221)
(Alt + 244)
(Alt +21)

W) ¥ - ~ -
O: O O: O O O O
w=2"TT » J

= -

NNN... = Manufacturing No
Identifier of transformer

For example, the tests performed on voltage transformer 123456 of the otaraufa
AUniraviso  wi | | be kept-deatoryt he f ol l owing sub

C:\SAGEN_WIN\EnsayosTRVUNIRA123456\

and those performed on power tradMRKbor met héb5.

subdirectory:
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C:\SAGEN_WIN\EnsayosTRPARK__ 6543221

Therewill be the same number of sulirectories inC:\SAGEN_WIN\Ensayo$ as
there are machines that have been tested. In eaetiirsgtory a series of files will be
generated, which will have a nomenclature structure similar to that of théireahories.
These files will have a-8haracter extension (0 to 999), and will each contain a test on the
same machine. The files that will be generated are as follows:

TDRTTTFFFFFNNNN---.nnN
This file will be used to record all the data on the complete test, del Ex
format and text mode with tabulators.

MedTDRTTTFFFFFNNNN---.nnn
This file is used exclusively by the program and contains all the test data. It
cannot be edited by the operator.

TTTFFFFFNNNN---.cab
This file is used to record all the technical damathe transformer. It cannot
be edited by the operator.

A temporary file will also be generated automaticallCINSAGEN_WIN\Ensayo$
whenever a process is completed. This  file, which is called
medTDRTTTFFFFFENNNN---.tnn, serves as a baalp in the gent of anomalous failure
of the system, such that the program may continue at the last process performed. The file
remains in effect only until the test is successfully performed, as from which moment the
definitive file seen above is generated and dis is deleted.

The software of the UM2B uses this nab@sed structure to search
tests, as a result of whichHE USER SHOULD NOT ALTER THE
NAMES GENERATED BY THE PROGRAM FOR EACH TEST.

The identification window contains three butto__\/_l (OK), Ll (CANCEL)

and ﬂ (NEXT). The CANCEL button returns to the main screen without validating
any possible change carried out in the window fields. OKeandNEXT buttons basically
perform the same function, with the difference that @€ button validates the changes
made in lhe window and returns to the main panel, whileNEeXT 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.
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5.3.2- Transformer technical data

This screen (Figure-b1) is used to input the technical data on the transformer to be
tested. The upper part of the screen shows the name of the file in which the test is to be
stored, along with the data identifying the transformer andtiffom the previous screen.

All of these appear on a yellow background, which indicates that they are purely for
informative purposes, and cannot be modified.

- TYPE:
Class of transformer used. This appears on the nameplate.

- Transformer/Autotra nsformer:
This indicates whether the unit is a transformer or an autotransformer.

- No Tertiary/Tertiary:
This indicates whether the transformer has or does not have a tertiary
winding.

- Single Phase/Threghase:
This indicates whether the transfams single phase or thrphase.

- Y. OF MANUFACTURING:
Year in which the transformer was manufactured.

- COOLING:
Type of transformer cooling. This may be by oil or dry.

- POWER (MVA):
Maximum power of the transformer in millions of valtnpees.

- NOMINAL Vdc:
Nominal shorcircuit voltage in percentage terms. This is the percentage of
the rated voltage that needs to be applied tditpe voltagewinding for the
nominal current to circulate through tlewv voltagewinding when the latter
is shorted. This is shown on the nameplate.

- CONNECTION GROUP:
This is the winding connection group for thuglease transformers. By
clicking on the indicator a list of the existing possibilities is shown. For
groups in which ¢ Mihdngs has@ampaecessible neuwral:e o f
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i f t he 1 nNbi c(aet.igo.n: IYSNy®d) the high wvo
accessible nnegergl; ®gpd5)Ffid is the I o

- TERTIARY GROUP:
This indicates whether the transformer has a thirdling, in addition to the
high and low voltage windings.

VIl TECHNICAL DATA [X]
‘ FILE CASAGEN_WINAEnsayos\TRDGENERS10324TDRTRDGENERS1032.1 I ‘
TECHNICAL SITE Substation |l - C | sITE  Brighton |
MADE BY John Barlow | DATE 101001 | UMSERIALN® 00227 ‘
MACHINE  Distribution Transformer ] MANUFACTURER GENERAL ELECTRIC |
FUNCTION  Stadium supply | SERIAL Ne 51032 |

TYPE [20/50/24 No Tertiary—«f  HighVoltage I Low Voltage | Tettiary |
Tertiary—
Transformer—4  Singlephase—«f | PHASEVOLTAGE (V) [20.000 | CURRENT  0.050
Autotransformer— Three-phase—
SELECTOR b HIGH VOLTAGE|
oIL i

REFRIGERATION HANDLING N2 24 :
MANUFACTURE Y. 1973 L
B - TYPE POWER | Losd
POWER (M) 20.000 Switch—

MANUFACTURER  GENERALELECTRIC | Below cover-
TAPS N 85 | steP ool ) Zs0000
NOMINALTAR 31 CENTEAL TAP N =[E

v| =]

NEXT

NOMINAL Vee (%) 0.390

«| X|

BACK CANCEL

Figure 511: Enter the technical data of the transformer.

Other parameters for each of the windings may be selected on the right, such as the
following:

- COMPOUND VOLTAGE (KV):
Nominal voltaye between two phases of the winding. In the case of delta
connections, this matches with the simple or phase voltage. For more
information, refer td-igure 512.
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—
U C
compound
VUV
-~ —
" simple
o,
- S Y LY
v < hd A ‘,"),'JJI\,""\Z’I\/’ o
[
L7
57"‘,,77
T
=
[
\,

Figure 512: Diagram of simple/compound vofje.

- CURRENT (A):
Nominal current of the winding.

There is also a lislype selection box which indicates whether the winding has a
regulator, and adjuster or neither. If the winding has a regulator/adjuster, there will be an
additional series gharameters:

- TYPE:
Model of regulator/adjuster. This is defined on the nameplate.

MANUFACTURER:
Name of regulator/adjuster manufacturer.

N. OF OPERATIONS:
Number of times that the position of the transformer regulator has been
modified in opeation (modifications undergone during test performance do
not count).

REGULATION:
Type of regulator. May be under load, a switching regulator or under cover.

No OF POSITIONS:
Number of regulations positions of the regulator/adjuster.

- STEP:
Increase in magnitude between one position and the next. This may be
defined in volts or in percentage terms (%), with respect to the rated voltage.
If define in percentage terms (%), the increase may not exceed 100; if this
occurs, an error message appé€argure 513).

-40-



\\“ electric 5.- SOFTWAREDESCRIPTION

(Qerronmessaee &)

The field ‘step’ of tap changer from Primary Is out of
range.

D | D

il

Figure 513: Warning for limit of step voltage.

- NOMINAL POSITION:
Regulator/adjuster tap, to which the nominal magnitudes of the transformer
(voltage, current, etc.) refer.

- No OF CENTRAL POSITIONS:
Number of positions for the nominal position (maximum of 6). Normally
there will be one only. If there is more than one, the nomenclature will
consist of the central position plus a letter indicating the number of the central
position. Forexap | e : 12a, 12b, é
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5.3.3: Configuration of measurement

Recovery Voltage Software

This screenKigure 514-a) is used to select the voltage at which the test is to be
performed and the in#l cycle time during which this voltage is to be applied (time base),
along with the transformer connection mode (if the measurement is performed between high
and low voltage or between high and tertiary) and the temperature of the transformer.
Dependingon the time base selected, there will be a larger or smaller number of
measurement cycles (the longer the time, the smaller the number of cycles). Also indicates,
in function of cycles number and time base, minimum test duration and maximum load time.

\"HMEASUREHENT CONFIGURATION [ X]
FILE CASAGEN_WIN\Ensayos\TRDBROWNS20134\TDRTRDEROWN52013.0 l ‘
TECHNICAL SITE CENTRAL | SITE  HIGHLANDS ]
MADE BY Millan Casas ] DATE 03-25-01 | UM SERISLN® 00227 ‘
MACHINE  Distribution Transfarmer | MANUFACTURER BROWN-BOVERI |
FUNCTION  Stadium Supply | SERIAL N® 52013 |

TEST DATA TRF. DATA|
Minimum Total Time : 40 {min.) 100.00-
; 50.00-
Max. Charge Time:  §19.20 ‘ (sg.)
— 152 2000 | (¢C
Z0 (60 no0-4
Charge Time : QLJ (sg.) CONNECTIONS|
- Connection Mode
Cycles Number : % 14
- (Typical) HY/LY+GND -+
Test Voltage (V] : y Hy+LV/TERC+GND -

1 1 | 1
500 1000 1500  Z0OO

e x| ] =]

BACK CANCEL NEXT

Figure 514-a: Menu for test configuration (Recovery Voltage).
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Insulation Resistance Software (ETPRA)

In this screenKigure 514-b) are selected the voltage for the test, the time that is
going to last , th connection mode of the transformer and his temperature.

MEASUREMENT CONFIGURATION I

I FILE

CASAGEN_WIN\Ensayos\TRDABE__5822\RATRDABB__5822.0 | |

TECHNICAL SITE Laboratory
MADE BY

| siTE  UNITRONICS ]
Andres Tabemero | DATE  25-01-02 | UM SERIALNE 00227
MACHINE  Distribution Transformer

| MANUFACTURER ABB |

FUNCTION  Secondary Power | SERIAL Ne 5822 |
TEST DATA TRF. DATA
o 5 80.00-
ransiormer | emp. SUUU'
i Y He000 | O T
1 min. 10 min. :
CONNECTIONS
(Typical) Connection Mode
Test Voltage (V) : . ; E HY / LV+GND v
1
500 1000 1500 2000

R X | <]

BACK CANCEL oK

b

Figure 514-b: Menu for test configuration (Insulation Resistance).
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5.3.4- Connection

This window indicates the correct connection of the equipment with the transformer
on which the testsito be performed. Before taking any acticmeck that the equipment
to be tested is free from voltage.If the transformer had been phasei grounded to
eliminate charges the shorcircuit should be eliminated.

The program checks that the UM2B is tudtren and that the serial cable between
the computer and the UM2B is correctly connected. A screen appears with instructions on
how to proceed as regards connection of the uUdgufe 515). Any errors in this
connetion protocolare indicated by means of luminous signals: if the LED located to the
left of the text flashes, it means that the condition is not met. Likethiseequipment
should be connected to a grounded supply socketince otherwise the equipmentyrize
damaged or the measurements taken may be incorrect.

vIICONNECTIONS R x|

@ Be sure the machine under test has no voltage
@ Connect the serie cable from PC to UM-2 unit
@ Switch-on the UM-2 unit

@ CONNECT
_’5 | 1\ Wire RED (+) to HIGH in SHORT-CIRCUIT

Wire BLACK (-) toLOW in SHORT-CIRCUIT
and GROUND

@ The system supply must have ground socket; Otherwise, the
unit could be damaged or the test will be not correct.

e x| ¢l =

BACK CANCEL oK

Figure 515: Menu for unit connection and wiring to the transformer.
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When UM2B unit is powered on, the connection will be established between this and
the PC. This may take a few secondsring which time the program will indicate that it is
attempting to connect to the UM2B uritigure 516).

CONNECTING...

Figure 516: Message indicating the PC is attempting to establish communications with the unit.

ATTENTION: For correct operation of the equipment, it is ve
important that all the conditions listed in this window are met.

Once all the conditions are met, B& andNEXT buttons will be enabled.
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5.3.5- Measurements

Recovery Voltage Software

The measurement of both the recovery voltage and the insulation resistance are
perfomed in this section. The upper part of the measurement sétigeme(517) includes
a graphic that will show the recovery voltage throughout the test. The lowbateftpart
of the screen shows information on the insulation t@st® at two moments in time
(minutes 1 and 10), as well as the polarization index and time constant when them can be
computed. To the right is the recovery voltage at each moment of the measurement and
indicators showing the number of cycles remainingo& performed, the time that has
elapsed since initiation of the test and the time remaining for completion of the current cycle.

VRECDVERY VOLTAGE AND INSULATION R. MEASUREMENT E3

RECOVERY VOLTAGE

Recovery Yoltage [volts)

10.0
Time [Seconds)
o I ] 1000v
| | | Inst. Recover heasure Charge (s.) Dlscharge (s)
TEST WVOLTAGE 2001 |w. | Voltage - i 192 3 | Cycle Time Time
| Y. } 14 819.20 409.60
INSULATION R. 1 MIN 17.55 ‘ | Vonage
: : | : :G'Jh“' 1 at £19.2Sec. 192 35
Y. 3
Passed 0.00 |
INSULATION R. 10 MIN. 3875 | Gohm ‘ TeslTlme 503 Mm . ‘ 000 ||
POLARIZATION INDEX 2.2 = _" i =
TIME CONSTANT ‘ 3 | ’f | \/ |
96.6 _|ig | BACK MEASURBMENT CANCEL oK

Figure 517: Screen for test evolution (Recovery Voltage).

The number of cycles that the test will last depends on the lbiase selected in
configuration of the measurement; if this is large, the number of cycles will be smaller. If
the charge time in one of the cycles is greater than 10 min, the software takes advantage to
measure isulation resistance (Figurel®-a). If it was not measured at the end of the test,
the software will ask the user if he wishes to do it (Figul&)5 It will also be asked for if
the user cancels the test and the resistance was not measured.
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VI WARNING MESSAGE

Do you want to measure Insulation Resistance?

X |

CANCEL

A

Figure 518: Warning message.

VRECOVERY VOLTAGE AND INSULATION R. MEASUREMENT [ X

INSULATION RESISTANCE

41.7E+0+

2] [25)
S 9
o o
m m
+ +
=] (=]
| |

25.0E+0+

no
o
o
m
+

o

Insulation Resistance [Gohms)

Time [Minutes)

10

] 1000w

ol
' Measure Charge (s.) Discharge (5.)
TEST VDLTAGE 2002 |y, L e Cyole Time Time
= 98 [ 00 | v |44 819.20 409 60
| Recovery “Voltage
INSULATION R. 1 MIN. 17166 | Gohm at4096Sey. © 24113 | v
,,,,,, sl =
INSULATION R. 10 MIN. 37873 | e | D L e
= = 180hm | |1t Time : 469 |min.| 14 | ,,.E_'_DP_,_‘J 31283 H
POLARIZATION INDEX 2.2 =
| @ X I v
TIME CONSTANT [ =
| 124530 | g BACK MEASURBMENT CANCEL 0

Figure 519-a: Measurement Screen (Recovery Voltage).
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Insulation Resistance Software (ETPRA)

In this screen is performed the measurement of insulation resistance. The upper part
of themeasurement screen (Figurd %b) includes a graphic that will show the evabatiof
the insulation resistance throughout the test. The lowehéeftl part of the screen shows
information on the insulation resistance at two moments in time (minutes 1 and 10), as well
as the polarization index and test voltage. To the right arerndioators: one indicates the

compl et e

take to measure the insulation resistance. This last one will pause at the moment in which the

el apsed

time (including the machi

unit is performing the measurement. gharriving zero, the test will be over.

- INSULATION RESISTANCE TEST (10 min.)

5 B 7 % 8
Time [Minutes)
TESTAVOLTAGE 500 !v Passed Charge Time (s5.) :
T ‘ Test Time :
INSULATION R. 1 MIN. 1.29 ’Gohm 4
01 | IR
INSULATION R. 10 MIN. 200 [Eeee '
ntel— = +
| - | e X [
POLARIZATION INDEX 231 | || — e e—— -
! BACK MEASURBMVENT CANCEL oK

Figure 519-b: Measurement Screen (Insulation Resistance).
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To initiate measurement, click on tlll button, and, in case the high or low
voltage of the machine (in function in the connection mode) is infdréor the test voltage
selected by the user, the following warningssege will be shown (FigureZ®):

VJWARNING MESSAGE [ |

It's recommended the test voltage isn't greater than
the voltage on high
Do you want to continue?

0 YES [ NO | 9

Figure 520: Warning message.

Subsequently, the program will undertake calibration of the UM2B, showing the
message that appears kigure 521 throughout the process. The indicator bar shows the
time last in seconds.

CALIBRATING...

0 10 20 30 40 50 6O

Figure 521: Calibration message.

In case the machine is not completely discharged, the unit will detect it, and it will
warn the user with the followingnessage, giving option to discharge it (Figw22h If this
discharge is not performed, the graph of recovery voltage could result altered from the one
that should be drawn, most of all appearing a higher voltage in the first cycles.
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VﬂWARNING MESSAGE B3

THE MACHINE IS CHARGED
Do you want to discharge the machine?

/N 46.4
X | |

CANCEL LLOK

Figure 522: Warning message. The machine is charged.

In the measure process, a short circuit could appear in any instant (accidental union
of the measure clamps). The unit is able to detect short circuits when load time overcomes 2
seconds. In this case, it withew the following informative message, in which indicates that
the connections should be revised (Figu238p Once revised, it will be necessary to repeat
the test:

A SHORT CIRCUIT EXISTS

Check the connection of the unit with the
machine.

A

Lok ]

Figure 523: Short circuit message.

In the case of not existing short circuit,ltage will be applied to the transformer for
the period established (Figure22 phase 1) in the time base on the previous screen; the
machine will then be shoedircuited and the recovery voltage measufadure 524).

MEASURING VREAB...

I-"I"“I""I' [ | 1
0 10 20 30 40 50 6O

Figure 524: Message for search of maximum recovery voltage in current cycle.
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On completion of the measurement, the maximum result will be shown in the
corresponding box and will be plotted on the graph. The transformer will then be
discharged, the messaghown irFigure 525 appearing throughout the entire process.

H"“I""I"" ' 1
0D 10 20 30 40 50 60

| DISCHARGING CYCLE 1 .

Figure 525: Discharge message.

Once the measurement has been completed (all the cycles are finished), the program
will undertake the complete dischargé the transformer; during this time, the message
shown inFigure 526 will be displayed.

DISCHARGING...
0 10 20 30 40 50 ed

Figure 526: Final discharge of the transformer.

If there is no problem, the program will shokigure 527 on completion of
measurement for all the cycles, indicating that the test has been completed. The unit will
indicate the end of the test to the user by means of a series of acoustic sounds to claim his
attention. This is specially useful if the userfas from the unit performing another work

while the test evolves.

& FINISHED TEST...

Figure 527: Warning for test end.

The measurement may be cancelled at any moment by clicking button.
If this occurs, the program will undertake discharging of the tram&flofigure 526), and
will remain ready for a new measurement.
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5.4- Test analysis

The analysis of a test is made up of a series of screens that show the technical data on
the transformer and graphics and tables with #sults obtained. The Recovery Voltage
application screen is the one in figure-ZB and the one of the Insulation Resistance
application would be she same but without the icons: Recovery Voltage and Peak Time.

Analysis |

Select File Technical Data Recovery Voltage Peak Time Insulation R.

*Ea***ﬁl

Figure 528: Process of analysis of the tessults.

To perform an an/nblysi®i sb,u —Zoonctthke maimmenun e  fi
This button is used to begin a nemalysis, regardless of the degree of execution of the
program. If a test was being performed previously, the system will ask for confirmation of
the stepigure 529).

V] WARNING MESSAGE [X]

The test is not finished yet, are you sure you want to
go to analysis?

(i) [ o | 2

Figure 529: Confirmation of chage to analysis.

If the analysis of a previous test were already under way, then nothing will happen if
this is interrupted, unless a value had been modified. In this Emgee 530 would be
shown.
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VEWARNING MESSAGE

Do you want to save changes?

o WES m 0

Figure 530: Warning for data update.

5.4.1- Select test file

By clicking on this button, and as long as there are tests in the directory
\SAGEN_WINEnNsayo§ the test search function showrFigure 531 will appear.

VI SEARCH TEST
| SERIALNUMBER 51032 v
GENERAL ELECTRIC V\
l MACHINE TYPE Distribution Transformer Vl
rSearch by ————————————————Serial Number
o Serial Number o Automatic List i ""—I | x |
" Manufacturer & Machine Type | € Manual Edition OFI‘EN FILE  CANCEL

Figure 531: Test search.

If the search is performed byanufacturing No, it may be performed manually or
automatically. If automatic, a menu will appear when this control is clicked on, showing the
serial numbers of the machines tested, and the okshe fields will be filled in
automatically. If the search is performed manually, the serial number has to be input. If any
test on this transformer is found, the rest of the fields will be filled in; otherwise, they will be
left blank, indicating tht there is no test on this machine.

If the search is performed Imganufacturer andmachine type,it will be highlighted
in a gray box in this zone, and when one of these fields is clicked on. A menu will appear
with the manufacturers or types of maasn If when one of these is selected the field is not
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filled in automatically, it will be because no test has been performed on a machine having
the selected characteristics. If the field is filled in, there may be various transformers with
these charactistics, and the one desired should be selected by clicking on the tab of the

manufacturing number.

Once the machine to be analyzed has been selected, clickghbutton and the

file selector will appearHigure 532); this may be used to select the test to be analyzed for

this machine.
TDR ki E3
Direct
Historyr.|C:\SAGEN_WIN\Ensayos\TRPUNIRA28064 =]
Find in: |3 TRPUNIRA28064 =] (= il

&) TDRTRPUNIRA28064.0
) TDRTRPUNIRA28064.1
'a] TDRTRPUNIRA28064.2
&) TDRTRPUNIRA28064.3
) TDRTRPUNIRA28064.4
#) TORTRPUNIRA28064.5

File name: tdr

[_Losd |

File type: l

2 cancels |

Figure 532: Selector of files to analyze

Following the selection of the test, this is loaded into the memory by clicking twice

on the

t est Laoatios ebluft t oorn .

on Ptriheori to doing

actually a UM2B test file; if this is the case, it is loaded in thenorg; otherwise, the

program informs that it is an incorrect fileigure-33) and offers the possibility of choosing

another Figure 532).

\"HEHHUR MESSAGE B3

Incorrect file selected

|

oK

Figure 5-33: Warning for incorect file.
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5.4.2- Transformer technical data

Once a test has been loaded, the program displays a s&igeare(534) which
shows the data identifying the test in its upper part and technical data on the nraténe
lower. For more information on the meaning of these data, refer to section 5.3.2. Although
these data are merely informative, the operator may change them, with the exception of the
data identifying the test. This is indicated by the backgroundhefindicators: if the
background is yellow, the field cannot be modified; if it is white, the data may be changed.

This is valid for the entire analysis.

The name of the file subject to analysis is shown all the time in the upper part of the

screen.
V] TECHNICAL DATA [X]
‘ FILE CASAGEN_WIN\Ensayos\TRDGENERS10324TDRTRDGENERS1032.1 | ‘
TECHNICAL SITE Substation Il - C | sITE  Erighton |
MADE BY John Barlow | pate 101001 | uMSERIALNE 00227 |
MACHINE  Distribution Transformer | MANUFACTURER GENERAL ELECTRIC |
FUNCTION  Stadium supply | SERIAL NE 51032 |
TYPE 120/50/24 No Tertiary—«f  HighVoltage I Low Voltage | Tettiary |
Tertiary—
Transformer-4|  Single-phase-«f | PHASE VOLTAGE (KV] 21000 CURRENT 410‘050
Autotransformer— Three-phase— [
SELECTOR v HIGH VOLTAGE|
oL w
REFRIGERATION HANDLING e 24
MANUFACTURE Y. 1979 -
B o TYPE POWER | et
POWER, (MvA) 20.000 Switch-d
e MANUFACTURER  |GENERALELECTRIC | Below cover-

NOMINAL Vee (%) . =

_ : TAPS Ne 25 | STEP e d 1 250000

NOMINAL TAR =l CENTRAL TAP Ne =l
BACK “CANCEL 0K NEAT

Figure 534: Analysis screen, technical data.

=
On all screens in which th button appears, there is the possibilitypahting
the current screen or the complete test refpogufe 535). For more information on reports

printing, refer to section 5.7.

-B55.-



\\\‘ electric 5.- SOFTWAREDESCRIPTION

I T I T R—

@ Print Window,
" Print Report

X| |

Figure 5-35: Printing options.

If any of the data influencing the calculation of the stsices are modified, when

moving to another screen, the program will show a warning reminding the operator that data

have been modified and that this may affect certain measurerfenise(536).

" MOTICE ADVISE x|

Important Data has been modified. It can produce the
lost of the measurement configuration and its results.
Do you want to continue?

i) o 2

Figure 536: Warning of data changes.

The normal thing wild.l be not to cont
is pressed, a screen will appear stating thatQABICEL button should be pressed if the
change is not to take effedtigure 537).

VI SUGGESTION [ %]

If you wish the changes don't have effect, press cancel [x)

Figure 537: Warning screen.
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5.4.3: Recovery voltage

This screen shows the maximum dots of recovery voltage measured at the different
cycles during the test. As in all the analysis screens (recovetggeolpeak time and
insulation resistance), the upper part shows the name of the file being analyzed and certain
data, such as the time base selected for the test, the transformer temperature, the type of
cooling, type of connection and the voltage at \itiwe test is performed, along with other
data such as the time constant and polarization index.

Below these informative data there is a graphic showing the evolution of the recovery
voltage throughout the test (sddgure 538). To the right of this graphic there are two
columns showing the times at which each recovery voltage sample has been taken and the
corresponding value.

The operator may move through this graphic using the cursors and/or the rAsuse.
the cursor is moved, the value of recovery voltage and corresponding time are shown below,
in the righthand corner.

VHANALYSIS: RECOYERY YOLTAGE | X
i FILE cASAGEN_WIN\Ensayosh\TRDCOTRAZ20864\TDRTRDCOTRAZ20864.0 | ‘
Time Base : 0.025 |s. ‘ St oIL Test Yoltage: 1995 ‘ v.
T. Time of Process: »[13:1 1:06 | hh:mm:ss|| Time Constant: 635.9 : Sg.
Temperature: 20 L ‘Connect.: HYILV+GND ‘ Polarization Index: 1.46 |
@ Linear Voltage Axis (" Logarithmic Yoltage Axis S. RY| v. —‘—I
0.4 145
0.8 17.0
» 16 | 204
j3
] 3.2 256
(e,
z 6.4 34.8
_—g 128 458
= %6 | 623
z 512 | 796
o
2 102.4 94.8
204.8 107.7
409.6 1155
819.2 116.4
" 1200 " 100.00 1000.00  10000.00 16354 | 1067
o il 32768 | 892 |+
| : | | Curve Type
] X[ v | @ [l
— Time: 219.20 J sg Interpolated -
BACK CANCEL 0K BRINT NEXT G VAL R Both -

Figure 538: Analysis screen: Recovery diagram. Lineal graph.
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Below the table of values of the graphic there is a selector whashbe used to
select the type of curve to be used to display the recovery voltage. Three display modes may
be chosen: Linear curvd-igure 538), on which each point sampled is connected to the
adjacent poits by a straight line; Interpolated curvieiqure 539), where the points are
connected by curves; and BotRkidure 540), with the linear and interpolated curves
displayed on the same graphic.

Figure 539: Recovery graph: Interpolated plot.

Figure 540: Recovery graph: both plot.
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