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1 Safety instructions

11 General Notes

Safety precautions

This manual contains basic information about commissioning and operating the device/system. Therefore,
it must be ensured that this manual is accessible to authorised and trained operating personnel at all times.
The operating personnel must read the manual carefully. The manufacturer will not accept liability for any
damage to persons or materials caused by a failure to observe the safety instructions contained in this
manual.

National standards and regulations must be observed.

Working with products from Megger

The generally valid electrical regulations of the country in which the device is installed and operated, as well
as the existing national regulations for accident prevention and any internal regulations (work, operating,
and safety regulations) of the operator must be observed.

After working on the system, it must be disconnected from the power supply and secured against being
switched on again, discharged, earthed, and short-circuited.

Original accessories are used for system safety and functional reliability. The use of other parts is not
permitted and leads to the loss of warranty.

Operating personnel

The system must only be commissioned and operated by authorised, qualified electricians. Under DIN VDE
0104 (EN 50191), DIN VDE 0105 (EN 50110) and accident prevention regulations, the term 'qualified
electrician' refers to persons who are able to identify hazards based on their knowledge, experience, and
knowledge of the relevant regulations.

Other persons must be kept away.
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Signal words and symbols used

The following signal words and symbols are used in this operating instructions and also on the product
itself:

Signal Description

word/symbol

Indicates a potential hazard that will result in death or serious injury if not avoided.

Indicates a potential hazard that may result in death or serious injury if not avoided.

CAUTION Indicates a potential hazard that may result in moderate or minor injuries if not avoided.
NOTE Indicates a potential hazard that may result in property damage if not avoided.

Used to highlight warning and safety instructions in the operating instructions.

When present as a sticker on the product, it identifies sources of danger that require
the user to read the operating instructions to ensure safe handling.

Used to highlight warning and safety instructions that explicitly indicate danger of
electric shock.

Used to highlight important information and useful tips for operating the product.
Failure to observe may result in unusable measurement results.

Indicates further information in other operating instructions.

e P
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Declaration of Conformity (CE)

The product complies with the requirements of the following European directives:

2014/30/EU Electromagnetic Compatibility
Electromagnetic Compatibility
EN 61000-6-2
EN 61000-6-4

2014/35/EU Low Voltage Directive
Low Voltage Directive

EN 61010-1

2011/65/EU RoHS Directive
Restriction of certain Hazardous Substances

EN 50581

Disposal

Depending on where the device is used, the end user may be obliged by law (e.g. the German Electrical
and Electronic Equipment Act (ElektroG)) to dispose of it separately from household waste.

Megger Germany GmbH as the manufacturer of the device undertakes to accept and properly dispose of
the old device when a comparable new device is purchased.

If the old device is to be returned directly upon delivery of the new device, Megger Germany GmbH must be
informed in advance if possible. Batteries and rechargeable batteries that can be removed from the old
device must be handed in separately. The end user is responsible for deleting personal data from the old
device.

The above points apply to all electrical and electronic equipment labelled with the adjacent
symbol.
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1.2 General Safety Instructions and Warnings

Intended use

The safety of the supplied system is only guaranteed if it is used as intended. Improper use can result in
hazards for the operator, for the system, and for associated systems.

The limits specified in the technical data must not be exceeded under any circumstances.

The PDS 62-SIN is used flir measuring and localising partial discharges.

Reasonably foreseeable misuse
Every use of the delivered device beyond the application limits described in this manual is rated as misuse.

The supplied notebook is solely intended for measurements. The installation of additional software is not
permitted.

The PDS 62-SIN is not suitable for depositing objects.

Behaviour in the event of faults during normal operation

The system must only be operated if it is in perfect technical condition. In the event of damage, irregularity,
or faults that cannot be rectified using the instructions in the operating manual, the system must be immedi-
ately shut down and marked accordingly. In this case, notify the relevant supervisor. Please contact the
Megger service immediately to rectify the fault. The system must not be put back into operation until the
fault has been rectified.

Five safety rules

These five safety rules must be consistently applied when working on the electrical connection between
the measuring system and the test specimen.

Disconnect from the power supply

. Secure it against being switched back on

. Test to ensure that it has been disconnected
Earth and short-circuit the system

. Cover or cordon off adjacent live components
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Fire fighting in the vicinity of electrical equipment
B Correct extinguishing agent: Carbon dioxide (CO2).

B Carbon dioxide is electrically non-conductive and leaves no residue. It is safe to
use on live systems but the appropriate safety distances must be observed. A CO2
fire extinguisher should therefore always be available near the electrical system.

B |mproper use of other extinguishing agents may damage the electrical system, for
which Megger cannot accept any liability Furthermore, if a powder extinguisher is
used near high-voltage equipment, there is a risk of voltage being transferred to the
person using the fire extinguisher (due to the powder mist).

B Please always observe the hazard warnings on fire extinguishers.

B DIN VDE 0132 applies.

Behaviour in the event of electrical accidents

In case of high voltage: Make an emergency call, rescue measures are only to be done by trained
specialists!

In the event of electrical accidents, proceed as follows:

1. Disconnect the power supply!

2. Make an emergency call and inform the emergency call centre that there has been an electrical
accident.

3. Iftheinjured person is conscious:

" Talk with the injured person.
® Cover the burn with a sterile dressing.

4. Iftheinjured person is unconscious, check the person's breathing:

® [fthe injured person is breathing, place him or her in the recovery position and check
breathing frequently until emergency services arrive.
® [fthe injured person is not breathing, begin with CPR.

Always see a doctor after an electrical accident, even if you don't have visible injuries or symptoms!
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2 Technical description

2.1 Abbreviations

In this manual the following abbreviations are used:

AKV

DAC

MWT

PDEV

PDIV

TDR

PD

VLF

VWD

Ankoppelvierpol (Quadripole)

Sinusoidal, oscillating and damped AC voltage

Monitored Withstand Test

Partial Discharge Extinction Voltage

Partial Discharge Inception Voltage

Time Domain Reflectometry (or Time Domain Reflectometer)
Partial discharge

0.1 HzAC

Voltage Withstand Diagnosis

www.megger.com
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2.2 System description

Functional description

The PDS 62-SIN is a partial discharge coupler that - in combination with a VLF sine wave test voltage
source - allows for the identification, classification and location of PD faults in the insulation and the
accessories of all kinds of medium voltage cables.

Thanks to its versatile measurement software, it is suitable for pure PD diagnostics with VLF sinusoidal
voltage as well as for a PD measurement during standard cable tests. This enables the user to perform
highly accurate partial discharge measurements directly during a commissioning test or regularly performed
testing with a VLF sinusoidal voltage, resulting in significant time savings and improved efficiency.

System configuration

The PDS 62-SIN acts as link between the voltage source and the test object and is responsible for the
decoupling and capturing of the measurement signals. It consists of the components for the signal
decoupling (coupling capacitor, measuring impedance, measurement amplifier) and the PD detector that is
responsible for the signal processing.
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Both, the control of the voltage source and the visualization and analysis of the measurement data are
made through a notebook that is connected via a network interface. All operational actions that are required
for measuring and locating partial discharges can be executed with the help of the preinstalled software.
The analysis and management of the measurement data can be conducted either immediately after the

measurement or later in the office.

Attachable HF filter

g p—

Test voltage source

Coupling capacitor

T Measuring
impedance

=

Controlling of the voltage source 1

PD detector for amplifying, filtering and
processing the decoupled PD signals

| Measurement data

Features

The system offers the following features and functions:

Intuitive control and analysis software, suitable for the universal use with different systems
Quick and fully automatic calibration in one step

PD mapping and statistical evaluation in real time

Fully automatic report generation directly after a measurement possible

Cable database with individually adaptable segment templates
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® Import of measurement data from other PD measurement systems, e.g. Oscillating Wave Test
System (OWTS)

14
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23 Scope of delivery

The scope of delivery of the system normally comprises the following components (it may deviate signi-
ficantly in the case of test van installations):

Component Description Article Quantity
number

Partial discharge measurement system 1014867
PDS 62-SIN
Accessory bag 892480883 1
PD software licence 1 licence, 3 activations, 5-year 1389 1
term
Notebook With preinstalled software and language- 1
case dependent
PD calibrator CAL1 Conformity: ~ IEC 60270 2008807 1
PD range: 100 pC ... 100
nC
Power 9-volt battery
supply:
Attachable filter HF filter 2009631 1
Power supply 2009828 1
Mains supply line region- 1
dependent
HV connection cable 1.5m 138316094 1
Operational earth connection cable 1.6m 138316443 1
HV alligator clip Red 810001055 1
Short-circuit line 0.5m 138316442 1
Network cable 890020825(5 2
m)
890023636 (3
m)
USB-to-Ethernet-adapter For notebooks with only one 90023850 1
network socket
Manual 85958 1
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Check contents

Check the scope of delivery immediately after receipt for completeness and externally visible damage. In
the case of visible damage, the device must under no circumstances be taken into operation. If something is
missing or damaged, please contact your sales partner immediately.

Optional accessories

Should the following optional accessories not be part of the scope of delivery, these can be ordered from
sales:

number

Longer network 50 m on cable drum 820023868
cable
Additional PD 1 additional licence, 1 activation, 5-year term 1390
software licence
PD SW package Enables the optional feature for rating of the cable systems, 1 1391
"Rating" licence, 3 activations, 5-year term
Additiional PD SW Enables the optional feature for rating of the cable systems, 1 1392
package "Rating" licence, 1 activation, 5-year term
PD SW licence Valid for 1 licence, reactivation of the licence (all activated 1393
extension optional features included), 5-year term extension
Longer HV 3m 2005655
connection cable 5m 890010915
10m 890023555
15m 890015603
Diagnostics Accessory set for PD-free connection to the test object 890017909
connection set
Cleaning kit 890010922
Transport case 90023948
PD PA-MC-UNI PD-free connection adapter 1013564
(460 mm)
M12 and M16 1013563
310 mm or (310 mm)
460 mm
16 www.megger.com




Suitable test voltage sources

In principle any Megger test voltage source with VLF sine wave output voltage is suitable to be the voltage
source for the PDS 62-SIN.

If you have a VLF sine wave test voltage source from a different manufacturer, please contact the sales
representative responsible for you to determine whether it can be used together with the PDS 62-SIN.
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2.4 Technical data

Technical parameters

The partial discharge coupler and the included PD detector are specified by the following parameters :

Parameter Value

Voltage range
Frequency range
Voltage form

PD measuring range

System noise level

PD pulse repetition rate for charge

evaluation
Charge evaluation

PD localisation
Measuring range
Minimum cable length
Propagation velocity v/2
Sample rate

Bandwidth

Accuracy

Resolution
Filtering

Power supply

Weight

Dimensions (W x D x H)
Operating temperature
Storage temperature

Relative humidity

max. 62 kV kVpgak
0.01Hz...0.1 Hz

VLF sine wave voltage
2pC..>100nC
<2pC

100 kHz

according to IEC 60270

0...16.000 m/v/2 =80 m/us
75m

50 ... 120 m/us

125 MHz (8 ns)

3 /20 MHz (switchable)

1% of cable length
+1pC/x1m

Attachable HF milter (max. permissible current 1 A)

via supplied power supply with input voltage range 90 ...
264 VAC, 50/60 Hz

16 kg
36 x 33 x 64 cm
-20°C...55°C
-40°C...70°C

93% at 30 °C (non-condensing)

@ The technical parameters of the test voltage source can be found in the corresponding
manual.

1A relative humidity above 80% may lead to increased intra-system interference.

18
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2.5 Connection Elements and Status LEDs

The coupling unit has the following and connection elements and status LEDs:

e omemin

1
2

3

HV input (from test voltage source)

HV output (to the test object)

Eyelet for hooking the discharge rod

Connection point for operational earth connection with test object
Connection point for operational earth connection with test voltage source

Status LEDs indicating the following states of the PD detector:

Left LED Right LED
Green Measurement underway Software and PD detector
connected
Orange Measurement stopped and notyet  Software and PD detector are
restarted connecting
Red System error ("Troubleshooting” on
page 101)

Network socket for communication with control notebook

www.megger.com
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e

8 Protective earth connector

9 Mains socket

2.6 Technical Background

What is Partial Discharge and why test for it?

To be informed about the condition and residual life of their resources is increasingly important for network
operators in order to be able to plan and optimise the investment and maintenance measures.

By the use of condition-based maintenance of medium voltage cable networks with the help of cable
diagnosis and cable tests, it is possible to considerably reduce the costs for maintenance and renewal of
the networks. Unnecessary repairs or renewals can be avoided and life expectancy can be maximized.

Moreover, the PD diagnosis also is an ideal method to verify the installation and assembly quality of a cable
before commissioning.

The recognition, evaluation and location of PD faults has thereby been established as one of the most
efficient and significant diagnostic methods. Partial discharge refers to the partial electrical breakdown of an
insulation system in which only a limited area of the entire insulation section is bypassed. PD activity is an
indication of incipient faults in the insulation and is widely regarded as one of the best indicators of potential
weak spots in the accessories and insulation of medium and high voltage cables.

Inside cables, PD defects are generally ionisable, gas-filled voids, which were either developed during the
production of the insulation or caused by one of the following events:

® Mechanical damage

® Incorrect installation of joints or terminations

® Thermal degradation processes inside joints due to improper conductor connections

Field of application

Depending on the test voltage source that is used, medium voltage cables with a rated voltage Uo/U of up to
25/45 kV can be diagnosed conforming to standards.

The measurable cable lengths depend greatly on the type of cable and on the number and the design of the
sleeves. Faulty or poor quality sleeves and wet cable sections severely reduce the propagation of PD
pulses and hinder or prevent their detection.

Cable lengths of 5 to 6 km can be easily measured (in some cases, even longer stretches) on new VPE
cables that have sleeves of at least the required quality and if measurements can be made from both cable
ends.

PD pulses are much more attenuated in mass-impregnated cables, so the maximum length is 2 to 3 km. If
the cables are wet or have multiple sleeves (especially connector sleeves), the lengths that can be
measured are often significantly shorter.
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In locations where high interference voltages may obscure the measurement signal (e.g. in transformer
stations), smaller PD levels are harder to identify. In these cases, a preferably short and direct earthing of
the measurement system at the screen of the test object should be ensured.

How can partial discharges be measured and located?

In order to measure partial discharges, the test object is applied with the required voltage. The generated
high-frequency PD signals are decoupled by means of a special AKV.

By gradually raising the voltage it is possible to detect at which voltage the PD ignites (PDIV) and how the
PD level changes with increasing voltage. Conclusions regarding the type of PD fault can be drawn from the
phase angle of the test voltage at the moment of the PD event. In a similar way, also the extinction voltage
(PDEV) of an already activated PD can be determined during the decay of the DAC voltage.

The fact that generated high-frequency pulses in cables propagate in both directions is used to locate PD
faults. During the measurement process, the measurement system records the incoming signals and,
thanks to appropriate algorithms and filters, is able to identify both the directly incoming PD pulses and the
respective reflections.

Origin of the PD pulse (PD fault)

A
Distance

Time 4
Voltage

The position of the PD fault can then be calculated from the time difference between pulse and reflection
and from the known or in the previous calibration determined pulse propagation velocity.
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3 Commissioning

WARNING

General safety instructions for set-up and commissioning

® The guidelines for the implementation of occupational safety when operating a

non-stationary test system often differ between different network operators and
are frequently accompanied by national regulations (such as the German

BGI 5191). Inform yourself about the guidelines applicable at the place of use
before the measuring operation and carefully follow the rules set out therein for
labour organisation and commissioning of the non-stationary test system.

Choose a location for the system that meets the requirements of weight and
dimensions and ensures a stable footing. The surface must be firm and level.

Make sure that no other systems/system parts are impaired in their functionality
when setting up or connecting the device. If changes have to be made to other
systems/system parts, it must be ensured that these measures are reversed
after the work has been completed. Always observe the special requirements of
these systems/devices and only perform any work relating to them after prior
consultation/approval from the person responsible for the work.

® Inthe event of vast temperature differences between the storage and installation
location (cold to warm), condensation may form on the high-voltage components
(condensation effect). To prevent voltage flashovers that could put persons and
equipment at risk, the system must not be operated in this condition. Instead, it
should remain in the new environment for about an hour to acclimatise before
being put into operation.

3.1 Electrical connection

WARNING

Safety instructions regarding the electrical connection

B The system may only be connected to de-energised equipment. The general

safety instructions and, in particular, the five safety rules ("General Safety Instruc-
tions and Warnings" on page 9) must always be followed prior to connection to
the test object.

®  Follow the specified connection sequence.

Because the voltage applied to the device under test can exhibit values that
represent a shock hazard, all cable ends must be shielded in accordance with
the legal requirements to prevent contact. It must be ensured that all branching
points are considered.

All cables at the measuring point that are out of service and at which no measure-
ments are being taken must always be short-circuited and earthed.
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3.2 When using a stand-alone test voltage source

Connection diagram

The following simplified diagram shows the electrical connection with a test voltage source suitable for
direct connection:

'y
Test voltage
v source

-,
.

am———

Prohibition zone and test area acc. to legal directives
(e.g. DIN EN 50191 (VDE 0104))

For test voltage sources without outer shield connection (e.g. VLF Sinus 62), the entire course of the HV
connection cable is to be regarded as a prohibited zone as shown in the following figure:

Test voltage
\ source

Prohibition zone and test area acc. to legal directives
(e.g. DIN EN 50191 (VDE 0104))
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WARNING

The measurement system including the unshielded connection cables are to be
considered as live parts during the whole measurement. The dimensions of the prohib-
ition zone and of the test area are determined by the test voltage in accordance to legal
directives.

Procedure

Please perform the following steps for the electrical connection:

1.

Earth the test voltage source and, if necessary, plug the corresponding HV connection cable into the
HV output on its backside.

For detailed information regarding the electrical connection of the test voltage
source, read the corresponding manual.

Connect the protective earth connection e of the coupling unit with station earth or other suitable
foundation earth electrode.

Plug the HF filter on the HV inpute of the coupling unit.

]

Megger.

Connect the inner conductor of the HV connection cable that comes from the test voltage source to
the top of the HF filter.

Connect the shield of the HV connection cable coming from the test voltage source to the operational
earth connection pointe.

When using a test voltage source without outer shield connection, this step is omitted.

Make a connection between the operational earth connection pointo and the shield of the cable
that is to be tested by means of the supplied connection cable.

o The connection should be made directly at the cable shield and as close as
possible to the point where the shield is fed out of the termination. This way,
unnecessary high basic interference levels can be avoided.

24
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7. Connectthe HV outpute with the phase conductor of the cable that is to be tested by means of the
supplied HV connection cable.

o In order to ensure a PD-free connection, keep sufficient distance between the
earthed parts of the system and the cable. If possible, use the connection
adapters and field control electrodes from the diagnostic connection set ("Scope
of delivery" on page 15) which is available as special accessory.

8. Connect a notebook with latest version of the measurement software to the network sockete of
the coupling unit by means of the supplied network cable.

9. Connect the notebook also to the test voltage source using a network cable. Use the included USB to
Ethernet adapter.

If you are using a non-remotely controlled test voltage source with VLF sine wave output voltage, you
don't need this connection, but need to make the voltage setting and enable the voltage directly at
the source.

10. Connect the power supply socket ) of the coupler with mains voltage (90 ... 264 VAC, 50/60 Hz)
via the included power supply unit.

3.3 Switching on
Switching on the test voltage source

After the electrical connection has been made as described, the test voltage source or the test van
equipped with the test voltage source can be put into operation.

For more details about commissioning and operating the test voltage source / the test
van read the accompanying instructions.

Switching on the notebook / starting the software

The partial discharge measurement software runs either directly on the central control unit of the test van or
on a provided notebook. While the software opens automatically on the control unit once a corresponding
operating mode has been activated, it needs to be started manually on the notebook. Proceed as follows to
do so:

1. Switch on the notebook.

2. Start the measurement software by double-clicking the desktop icon.

For information on how to install the software and configure the notebook, refer to the
software booklet.
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4 Basic operation of the software

4.1 Start screen

After the software has been opened, the main menu appears. This can be used to call up the individual
modules of the software:

Main menu of the PC software Main menu of the test van software

= & B = %

Measurement tT.. Report Cable Manager Settings

The following modules are available:

Sioase Jomemn

Measurement task ("Starting or Resuming a Measurement Task" on page 60)

®

Creating a new measurement task

.:.: Calibration ("Calibrating the Partial Discharge Measuring Circuit" on page 62)
Calibrating the partial discharge test circuit

Measurement ("Measuring" on page 67)
Parameterisation and conducting of the PD measurement

Report ("Evaluating Measurement Results and Creating a Report” on page 85)
Evaluating the measurement data and creating a report

Cable manager ("Cable manager" on page 44)
Administrating measurement and cable data sets

Q. Settings ("Adjusting the settings" on page 29)

Adjusting the software settings
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4.2 Useful Features of the Software

Search and sort functions

In order to make the search in extensive lists (e.g. cable lists) easier there is always a search form near the
list in which any character string can be entered. While entering, the list is immediately filtered by entries
that contain this character string.

Cable Summary

'

Cable Number Location | leasurement Cable Rating Importance

Q i h A\ e (] i ~

In order to cancel the filtering, either the character string needs to be deleted or, if available, the° button

needs to be clicked.

When clicking on the title of a table column, the rows of the table are sorted according to the content of this
column. Clicking again changes the direction of sorting. The column currently used for sorting is always

indicatedbya ~ or v (orientation depending on direction of sorting).

Adapting the screen layout

Where the symbol ®®® gppears, it indicates that the screen layout can be adjusted to the personal require-
ments depending on the situation. For this purpose, the symbol needs to be clicked and - with the mouse
pressed - moved into the required position.

Administration of favourites

To guarantee quick access to frequently used cable templates, these can be added to the favourites (727 )

list by clicking on the * symbol, or be removed from the list ({?) by clicking again.

www.megger.com 27




The ﬁf symbol which appears above the templates list allows you to toggle between the full view and the
favourites view at any time.

e 0 i praces 0 01 ) ;'_71”1

@ElZ)E]

Description | Insulation viZ [mips)

Unknown a0

=0 50

Notifications
All notifications that are generated by the software or by the devices involved in the measurement appear in

the display as an overlay for a few seconds.
1212 - METHANA

i Linge: 6300 m - Uo: 12 kV rms
PD-Detector
Warning

_

The messages are divided into the following classes:

o Information about the status of the involved devices or necessary operational actions

Info

P Messages about problems that occurred in the course of the measurement, which do
require user action ("Troubleshooting" on page 101)

Warning

A Problems (e.g. in the communication between the devices) that need to be resolved
("Troubleshooting" on page 101) before continuing the measurement

Error

Warnings and errors are automatically stored in the notification list, which can be accessed using the menu

item 3@ atthe top right of the screen or by clicking on one of the error messages.

This ensures that the operator even takes note of short-term occuring problems.
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5 Adjusting the settings

In the software settings 'ﬁ' , adjustmends can be made within the following categories:

® General ("Category General" below)

® Report ("Category Report" on the next page)

" Printout ("Category Printout" on page 33)

® Devices ("Category Devices" on page 38)

® Phases ("Category Phases" on page 39)

® | ocalisation ("Category Localisation" on page 40)
® Testroutine ("Category Test routine" on page 41)

5.1 Category General

This category contains the general software settings (language, default printer, appearance of the user
interface), information about software and licences, presets for the nominal charge for the calibration mode
and the database settings.

General Settings

Language =& British English v
Default Printer \\de-sInx3\chip-color v
Style light style v
System key You can request a new license key by sending an email to d i .com.
Please provide your system key and software key with your enquiry.
Software key
Your licence is valid until 08.02.2028
Licence Key
Show Clock Hide Clock v
Show AM/PM C]
Show Date C]
Initial Nominal Charge 100 pC v

Database Settings

. Valid Corrupt Free

Defragmentation I

The following settings can be made in this category:

T

Language Select the menulanguage.

To ensure that all texts are displayed in the selected language, a restart is required after
changing the language setting.

Default Printer that should print the created PDF reports.
Printer

Style Select the colour scheme for the screen display.

Hardware Read-only access.
key
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Software Display of the software key.

key

Licence Display of the licence key.

key

Show These parameters can be used to specify whether and in what format the clock and date

Clock should be displayed on the upper right edge of the screen. This setting is especially

Show important if the software is running in full-screen mode (as it is the case on a test van's
IPC).

AM/PM )

Show

Date

Ini