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1. Safety

The following symbol appears on the product and in the operation manual with the meaning:

Caution! Please consult the operation manual before using the
instrument.

Failure to follow or carry out instructions preceded by this symbol may
result in personal injury or damage of the device and the installation.

& General precautions for use &

To prevent electric shock:

. This product has to be only used by qualified personnel practicing
applicable safety precautions.

. Use caution during installation and use of this product; high
voltages and currents may be present in circuit under test.

. Local safety regulations must be observed.

1.1  Safety Guidelines

The information in this chapter is intended to protect you and the devices but
& cannot cover all possible safety aspects.
In any case, the local safety regulations must be observed!
f Death or serious injury may result if proper precautions are not taken. Property damage

can occur if the appropriate precautionary measure is not taken. An undesirable result
or condition may occur if the corresponding note is ignored.

In cases where two or more levels of danger apply, only the most severe level warning is used. For
the personal safety of the installation and operating personnel, please observe and follow the safety
instructions in this chapter of the manual!

1.1.1 Safety

This technical file contains detailed descriptions to safely and properly install, connect, commission,
and monitor the product.
e Read this technical document carefully to familiarize yourself with the product.

e This technical document is part of the product.
o Read and pay special attention to the safety instructions in this chapter.
o Observe the warnings in this technical document to avoid dangers arising from the operation.

e The product is manufactured according to the state of the art. Nevertheless, dangers to life and
limb of the user or impairments of the product and other material assets may occur due to
functional use.

1.1.2 Warning Symbols
1.1.2.1 General Warning Sign

& The "General warning symbol" indicates that special instructions apply in this chapter.

1.1.2.2 Warning of electrical voltage

& The "Warning of electrical voltage" indicates dangerous voltages in this area
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1.1.3 Intended Use

This device is especially appropriate for test laboratories to perform compliance, acceptance or type
test of electricity meters and different types of power, energy and power quality measurement
devices.

1.1.4 Basic safety instructions

To prevent accidents, breakdowns, accidents and environmental damage, the person responsible for
the transport, installation, operation, maintenance and disposal of the product or parts of the product
must ensure the following:

1.1.4.1 Personal protective equipment

Loosely worn or unsuitable clothing increases the risk of danger for getting caught on protruding
parts. This poses a danger to life and limb.
¢ Have all the necessary equipment ready and wear the personal protective equipment required
for the job, such as helmet, protective work shoes, etc. Also observe the section "Personal
protective equipment".

o Never wear damaged personal protective equipment.
e Never wear rings, necklaces and other jewelry.

1.1.4.2 Workspace

Messy and unlit work areas can lead to accidents.
o Keep the work area clean and tidy.

o Make sure the work area is well lit.
o Comply with applicable accident prevention legislation in the country.

1.1.4.3 Explosion protection

Highly flammable or explosive gases, vapors and dusts can lead to severe explosions and fire.
¢ Do not operate the product in potentially explosive atmospheres.

1.1.4.4 Safety information

Warning labels and safety labels are an important part of the security concept.
e Observe all safety labels on the product.

o Keep all safety labels on the product complete and legible.
e Replace damaged or obsolete safety markings.

1.1.4.5 Environmental conditions
To ensure reliable and safe operation, the product must be operated under the ambient conditions
specified in the technical data only.

o Observe specified operating conditions and site installation requirements.

1.1.4.6 Changes and conversions
Unauthorized or improper modifications of the product may result in personal injury, property damage
or malfunction.
¢ Modify the product only after consultation of EMH Energie-Messtechnik GmbH or MTE Meter
Test Equipment AG.

1.1.4.7 Spare Parts

Spare parts not approved by EMH Energie-Messtechnik GmbH, or MTE Meter Test Equipment AG
can lead to personal injury and property damage to the product.
e Use only replacement parts approved by the manufacturer.

e Contact EMH Energie-Messtechnik GmbH or MTE Meter Test Equipment AG.

1.1.5 Qualification of the staff

The person responsible for installation, commissioning, operation, maintenance and inspection must
ensure adequate qualification of the personnel.
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1.1.5.1 Electrician

The qualified electrician has knowledge and experience as well as knowledge of the relevant
standards and regulations due to their professional training. In addition, the electrician has the
following skills:

The electrician independently identifies possible dangers and can avoid them.

The electrician can carry out work on electrical installations.

The electrician is specially trained for the working environment in which he works.

The electrician must comply with the provisions of the applicable accident prevention legislation.

1.1.5.2 Electrically and mechanical trained persons

A person trained in electrical and mechanical engineering is instructed by a qualified electrician or
mechanic about the tasks assigned to him and possible dangers of improper behavior, as well as
protective devices and protective measures. The person trained in electrical and mechanical
engineering works exclusively under the direction and supervision of a qualified electrician and
mechanic.

1.1.5.3 Operator

The operator uses and operates the product within the scope of this technical document. He is
informed and trained about the special tasks and the possible dangers of improper behavior.

1.1.6 Personal protective equipment

At work, personal protective equipment is required to minimize health hazards.
¢ Always wear the necessary protective equipment during work.

¢ Never wear damaged protective equipment.
e Follow instructions in the work area for personal protective equipment.

1.1.6.1 Basic protective equipment

/ Protective clothing

Close-fitting work clothing with low tear resistance, with tight sleeves. It is mainly
used for protection from being caught by protruding parts.

Safety shoes
To protect against heavy falling parts and slipping on slippery surfaces.

Safety goggles
To protect the eyes from flying parts and liquid splashes.

Face Shield

To protect the face from flying parts and liquid splashes or other dangerous
substances.

Helmet
To protect against falling and flying parts and materials.

Ear protection
To protect against hearing damage.
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Protective gloves
For protection against mechanical, thermal and electrical hazards.

1.1.7 IT security

Observe the following recommendations for the safe operation of the product.
¢ Make sure that only authorized persons have access to the device.

e Use the device only within an electronic security perimeter (ESP).

o Make sure that the device is operated only by trained personnel who are sensitized to IT
security.
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2. Introduction

2.1 General

PTS 400.3 PLUS Three-phase, fully automatic test system with class 0.02% reference standard and
integrated three-phase current and voltage source available in two versions. For many years, electricity
utility companies have realized the importance of performing measurements and tests, on-site, at the
metering installation. MTE continually supplies and develops new and improved products that reduces
and simplifies the on-site efforts. MTE’s latest meter test equipment with enhanced functionality and
high measurement accuracy does not only determine the accuracy of meters, but also provides
additional information relating to the conditions at the respective mains points.

2.2 Module
2.2.1 PRS 600.3 Portable Reference Standard / Power Quality Analyzer

The reference standard of the modular system is based on the well-known digital measurement value
retrieval, fast analogue-digital conversion and calculation of the values using fast signal processors.
As opposed to the past, reference standards are not only used as standards for meter testing in a
stationary meter test installation, but predominantly in the field for the measurement of all main
parameters.

The PRS 600.3 is a combination of a three-phase Portable Reference Standard of class 0.02% and an
IEC 61000-4-30 Class A Compatible Power Quality Analyzer with 3 voltage and 3 current channels.
The device is equipped with two 8.4” colours TFT VGA displays based on touch screen operation. The
Reference Standard is used to test single and three phase meters, instrument transformers and
installations on site.

The Power Quality Analyzer is used to resolve disputes at contractual applications, for statistical
surveys, including EN 50160 reporting, and for online troubleshooting of different kind of power quality
problems.

The unit can be used with various types of clamp-on CTs and current and voltage sensors. Therefore,
it is possible to easily and accurately test both CT/PT and direct connected meters.
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Advantages

e Two instruments in one compact case

Two large 8.4” (640 x 480 pixels) colour TFT VGA displays with graphical user interface

Data transfer and communication via 2 x USB (Type A and B) or 1 x ETHERNET

Data storage on removable Compact Flash memory card

Independent sets of UCT clamp-on CTs allow service, calibration or later purchase of clamp-on
CTs without factory return of the device.

Measurement Inputs

e 3voltage inputs U1, U2, U3

e 3 direct current inputs 11, 12, 13

e 2 universal UCT clamp-on CT current inputs for 11, 12, 13

REFERENCE STANDARD - Functions

e Meter testing of pulse outputs (LED/disc mark/S0) and registers of active, reactive, apparent 1- or
3-phase, 3- or 4-wire energy meters with 3 pulse inputs and 3 pulse outputs

e Measurement of electrical parameters (Ul o, PQS, f, PF) including vector diagram, harmonic
analysis and wave form display.

¢ Instrument transformer testing (CT/PT burden, CT/PT ratio)

POWER QUALITY ANALYZER - Functions

e Dips/ Swells / Interruptions

Harmonics / Interharmonics / Signal voltages
Voltage unbalance

Flicker

Transient capture > 100us (26.7 kHz)

Options

Software CALegration

GPS Time Synchronisation (integrated, order with instrument)

Set of 3 UCT 120.3 clamp-on CT 120A (active error compensated)

Set of 3 UCT 1000.3 clamp-on CT 1000A

Set of 3 flexible UCT LEM.3 current probes FLEX 3000 (30/300/3000A)
UCT AMP-LiteWire 3-phase adapter set for AmpLiteWire

Primary current sensor AmpLiteWire 2000 A

UCT VOLT-LiteWire 3-phase adapter set for VoltLiteWire

Primary voltage sensor VoltLiteWire 40 kV

In order to meet these requirements, the PRS 600.3 offers the following main functions:
e Simultaneous testing of up to three meters or registers of a multi-functional meter

¢ |nternal memory for measurement results and customer data

e Vector diagram, harmonics spectrum, waveform and rotary field display for analysis of the mains
conditions

e Active, reactive and apparent energy measurement in three-wire or four-wire circuits with
integrated error measurement and pulse output for energy

* Voltage measurement

e Current measurement, direct and with current transformer clamps up to 3000 A or hot sticks
e Active, reactive and apparent power measurement per phase and sum of all phases

® Phase angle, power factor and frequency measurement

e Burden measurement and ratio test of PTs and CTs

e Measuring of current, voltage and power transducers
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2.2.2 PPS 400.3 Portable Power Source

The PPS 400.3, portable power source may be used as enhancement of the reference standard PRS
600.3 as well as independently. Following the different demands of the customers, this source is
available in two versions, for the supply of transformer meters with a maximum current up to 12 A as
well as wider range source up to 120 A.

The source is designed to generate any network independent of its supply voltage, e.g. 3-phase 4-wire
Y or A, 3-phase 3-wire, 1-phase 2-wire or others. Generation of harmonics in both voltage and current
circuits as well as ripple control signals are optionally available.

The source module may be connected to the reference meter with little effort. The control software
automatically recognises the module. It may therefore immediately be put into operation, and automatic
measurement of a load curve of the meter may begin.

Controlling the source is carried out either by use of the PRS 600.3 or via RS 232 C.
The PPS 400.3 source is developed such as to be fully operational without the reference meter.
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2.3 PTS 400.3 PLUS Portable Test System

The PTS 400.3 PLUS system consists of a reference standard PRS 600.3 of class 0.02% and a
programmable power source PPS 400.3, which is available in two versions of up to 12 A or 120 A.

Reference Standard and
Source Module
12Aor 120 A
allowing
Three Configurations

-—

— <% ——N
%'& ?;-&-’ Pes “_-;;‘.-’MJ S

The PRS 600.3 serves as a control module for controlling the PPS 400.3 power source. Both modules
are easily assembled and controlled. The PRS 600.3 module automatically recognizes the module it is
connected to, therefore a reference meter PRS 600.3 may be simply and quickly upgraded with a
source PPS 400.3 thereby producing a one-position portable test system. Operation of the system may
begin immediately after connecting both modules.

The PPS 400.3 power source if used without the control module can be controlled and test values
retrieved via the serial interface RS 232 C. It is therefore possible to easily apply modules unchanged
into stationary test systems.
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2.4 Communication and operation

The Portable Reference Standard PRS 600.3 can be operated on a stand-alone basis or together
with the Portable Power Source PPS 400.3 which is in this application controlled via blue-tooth.

2.5 Extended functionalities

The PTS 400.3 PLUS allows to use several clamp-on CTs in the range of 100 A up to 3000 A or sensors
for voltage and current measurements on high voltage potential. The clamp-on CTs and high voltage
sensors are “clamped” around conductors to perform non-contact / intrusive measurements without
interrupting the circuit under test.

AmpLiteWire and VoltLiteWire sensors for
voltage and current measurements on high
voltage potential up to 40 KV and currents up to
2000 A

Error compensated clip-on CTs UCT 120.3 for
measurements in the range 0.1 A ... 120 A with
a maximum error of 0.2 %
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Clip-on CTs UCT 1000.3 for measurements in
the range of 1 A up to 1000 A

Flexible current sensors UCT LEM.3 FLEX 3000
for current up to 30 / 300/ 3000 A
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3. Connectors and control elements
3.1 Connectors and control elements

Front view

ORI

5]
L

[1] Left 8.4” color TFT VGA display (640 x 480 pixels) with touch screen
[2] Right 8.4” color TFT VGA display (640 x 480 pixels) with touch screen
[3] Pen for touch screen operation

Top view

IEI |IEI IEI IE]I IE" IEI IEI |III

0.P0A  0.f2A 0..480V oA 0. |2A

(o )P
QIQ

----J

MTE " PRS 600.3

) B
= )

Line ~
MIN 88V-MAX 264V

S @ -@ U el Wl s

006006 m

47Hz..64Hz | T2A
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[1] Supply voltage connection, mains switch, fuses
1 = Mains switch
2= Fuse 1x2A/250YV slow blow (below the cover)
3 = Supply voltage connection:
MIN 88 ... MAX 264 VAC, 47 ... 63 Hz

[2] Current-Inputs 11, 12, 13

There are two separate inputs for 12 A and 120 A

--- laboratory cables Imax. 12 A (standard), Type: 4 mm insulated socket

— high current cables Imax. 120 A (option), Type: 6 mm high current connector
[3] Current-outputs 11*, 12*, |3*

There are two separate outputs for 12 A and 120 A

--- laboratory cables Imax. 12 A (standard), Type: 4 mm insulated socket

— high current cables Imax. 120 A (option), Type: 6 mm high current connector
[4] Phase connections for 3 voltage U1, U2, U3

Type: 4 mm insulated sockets

[5] Neutral connections for 3 voltage N1, N2, N3
Type: 4 mm insulated sockets
[6] Impulse inputs 1, 2, 3

The three impulse inputs 1, 2 and 3 can each be used for scanning heads (e.g. the SH
2003) and can also be used to connect to retransmitting contacts of the device being

tested.
Type: Lemo socket, 5 pole
1 Pin1 = +11 ... 13V (I<60mA) (supply of scanning head)
2ﬁ5 Pin 2 = fin max. 100 Hz (slow input, anti-bounce)
3 4 Pin 3 = fin max. 200 kHz (fast input)
Pin 4 = GND
Pin 5 = screen
[7] Impulse outputs 1, 2, 3
The default setting for the mean frequencies of the three impulse outputs are:
Output 1 Proportional to total active power PX
Output 2 Proportional to total reactive power QX
Output 3 Proportional to total apparent power ST

These impulse outputs can be reconfigured by commands over the serial interface.
Type: Lemo socket, 5 pole

] Pin 1 = +11 ... 13 V (I<60mA)
2ﬁ5 Pin 2 = not used
3 4 Pin 3 = fout max. 60kHz (1:1)
Pin 4 = GND
Pin 5 = screen
[8] Fiber optical impulse output to connect to error evaluation system SMM400
[9] CT1, CT2 connection for clamp-on current transformers and current sensors
e Set of 3 UCT120.3 clamp-on CT 120A (active error compensated, Standard
accessory)

Set of 3 UCT 10.3 clamp-on CT 10A (OPTION)

Set of 3 UCT 1000.3 clamp-on CT 1000A (OPTION)

Set of 3 UCT LEM.3 flexible current probes FLEX 3000 (30/300/3000A) (OPTION)
Primary current sensor AmpLiteWire 2000A (OPTION)

Primary voltage sensor VoltLiteWire 40kV (OPTION)

Connector type: 14 pole dedicated Redel socket, suitable for new MTE clamp-on
current transformers and current sensors with voltage outputs and serial
communication interface.
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[10] Ethernet connection
Connector type: 8 position 8 contact (8P8C) Registered Jack RJ45, used for
connection to an Ethernet network

[11] Universal Serial Bus (USB) connection
Connector type: Type A USB connector, used for connection of external keyboard and
mouse

[12] Universal Serial Bus (USB) connection

Connector type: Type B USB connector, used for communication with PC
[13] Compact flash card
Removable compact flash (CF) memory card for storage of measurement data,
administrative data and instrument settings.
Push on button to eject the
CF card and then pull out the
card.
When reinserting the card,
regard the correct
orientation. The side near
the eject button has a thick

;. 1 : guideway, the opposite side
k v e k a thin guideway.

ij Warning! Do not remove the CF card, if the card is actually

accessed, indicated with a red background of the CF status indication
on the display. Not following this procedure may lead to corrupted
files and loss of data.

The safest procedure is to switch off the PRS 600.3 before removing
or inserting the CF card.

Back view

A cam  moa .
‘ * ® ® " \
o o

®

[1] Supply voltage connection to portable power source PPS 400.3
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3.2 PPS 400.3 connectors and control elements
3.2.1 PPS 400.3-12A

Front view

[1] Supply voltage connection
Range: 86 ... 264 VAC, 47 ... 63 Hz
Fuses: 2 x4 A/ 250V slow blow (below the cover)

Top View

STOP

0..300V

7 PPS400.3

5§ 6/ 546 5§ 6/

[2] Blue tooth antenna for wireless communication
[3] Current-outputs 11, 12, 13 (red)
Type: 4 mm insulated sockets

[4] Current-back wire I1, 12, I3 (black)
Type: 4 mm insulated sockets
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[5] Phase connections for 3 voltage U1, U2, U3
Type: 4 mm insulated sockets

[6] Neutral connections for 3 voltage U1, U2, U3
Type: 4 mm insulated sockets

[7] RS232 Serial Line Interfaces
Connection: 9 pole SUB-D connector

5 32 Pin 2 = TxD
Pin 3 = RxD

Pin 5 = GND

78 Pin7 = CTS
Pin 8 © RTS

[8] Interrupt button

STOP

3.2.2 PPS 400.3-120A

Front view

[1] Supply voltage connection
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Top View

STOP

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

PPS400.3

HEH OH HE 0OH bOE OB

[2] Blue tooth antenna for wireless communication

[3] Current-outputs 11, 12, 13 (red)
There are two separate outputs for 12 A and 120 A
--- laboratory cables Imax. 12 A (standard), Type: 4 mm insulated socket
— high current cables Imax. 120 A (option), Type: 6 mm high current connector
[4] Current-back wire 11, 12, I3 (black)
--- laboratory cables Imax. 12 A (standard), Type: 4 mm insulated socket
— high current cables Imax. 120 A (option), Type: 6 mm high current connector
(The sockets and connectors for 12A and 120A are connected internally for each
phase)
[5] Phase connections for 3 voltage U1, U2, U3
Type: 4 mm insulated sockets
[6] Neutral connections for 3 voltage N1, N2, N3
Type: 4 mm insulated sockets
[7] RS232 Serial Line Interfaces
Connection: 9 pole SUB-D connector

5 32 Pin 2 = TxD

‘lollo‘ Pin 3 = RxD
& i Pin5 = GND
78 Pin7 = CTS
Pin 8 ©® RTS
[8] Interrupt button

STOP
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3.3 PTS 400.3 PLUS interconnections between PRS 600.3 and PPS 400.3

Interconnection between PRS 600.3 and PPS 400.3-12 A

Y™ PRS 600.3

cT CL
‘, o- 2.
3 e

oG Ol CF
] = (@) —

s & S W MWL W N

©00000

THz..63Hz | T2A

[1] Current bridge between PRS 600.3 and PPS 400.3-12 A
[2] Voltage bridge between PRS 600.3 and PPS 400.3-12 A
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Interconnection between PRS 600.3 and PPS 400.3-120 A

sTOP

RS232

I

4
Line =~ A I I
MIN B8V-MAX 264V

Y™ PRS 600.3

i »@ -8 Wl Wl Wl s

©00000

o CF
2 () —

47Hz B3Hz ! T2A

[1] High current bridge between PRS 600.3 and PPS 400.3-120 A
[2] Voltage bridge between PRS 600.3 and PPS 400.3-120 A
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3.3.1 How to separate the two modules

In order to separate the individual modules, the following steps are to be made at the laterally
appropriate locks.

Turn the latch around its own axis and the
connection of the modules will be released

Turn the whole lock a little bit away from the Now the modules are separated and can be
modules removed from each other
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4.

Operation principles

& Before operating carefully read the safety precautions in chapter [0].

The following section deals with manual operation of the PRS 600.3 and PPS 400.3. Operation of
the instrument via serial interface commands is explained in a separate operation manual.

4.1 Display and control elements

41.1

Display

After start-up, the left and right display with touch screen show the same content. Both displays have
the same functionality and can at the same time or alternatively be used to operate the instrument.

If e.g. a PPS 400.3 source module is controlled via Bluetooth, one display can be used to control the
source and the other to control the reference standard.

[Z]Reference |@Power DualitleSourceI!iSequence [-tData BaselAAssistl After start up the Reference Menu Card (MC) iS

1)

displayed in the form of a register card with the
Logo cycling between MTE and EMH.

e <o BT P

& &
b2 S MTE =
= MTE = -
T e R = e T
AL | \/ The various selectable functions of the menu are
-, shown at the left-hand side of the display in the
form of Functional Buttons (FB) with graphical
e=l indication of the function.
o e[S T oe e s AU the bottom status information is displayed.

] Reference | Menu Card (MC)

The function (Reference) is indicated in the menu card. This MC includes all operating
functions of the built-in reference standard. The MC Data Base, which includes basic
settings of the instrument, is always active.

MC status
[ Reference | Active MC S _
The function (Reference) is indicated in the menu card.
The MC’s Reference and Data Base are always active.

EEEE Inactive MC
The menu card Test Assist (option) is ‘grayed out’ and cannot be

accessed.
Functional Button (FB)

The functional buttons are used to call sub menus or functions or to enter data or select
settings. The function is indicated in graphical from on the button directly. Further
description can be found in section [4.1.3/ 4.1.4].
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Menu Cards (MC) and Functional Buttons (FB) of main menu
A detailed description of the listed functions and sub menus can be found in the chapters indicated in
brackets [].

[ Reference | Reference standard

E Error measurement [8.2]
Measurement [8.3]
w7 Wave form analysis [8.4]
W Energy measurement and register test [8.5]
][ Transformer tests [8.6]

=) .. | Special functions [8.7]

el | Reference meter settings [8.1]

| ElPower Quality | | Power Quality Analysis

HA Power Quality Online Measurement

Power Quality Recording

Power Quality Analysis

The power quality analysis functions are described in the PRS 600.3 operation manual.

X:Source | Portable Power Source

m Load point and network definition, execution [7.2]

e Harmonics [7.3]

?ﬁmﬁ RCS Ripple Control Signals [7.4]

==

I} Adjustment of load point with regulators for U, I, @UI [7.6]

$I7 | Adjustment of load point with configurable regulators for U, I, f, UI, UU [7.7]

el | System parameters [7.1]
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1% Seauence | Sequence with source control via Bluetooth (option)

%ﬂﬂ Automatic or step by step test run [9.2]

& | Edit automatic test sequence [9.1]

| =L Data Base | Data base

i Administrative data [6.4]

Meter data [6.5]

][ Transformer data [6.6]
M4 | Load Point data [6.7]

@ View of results [6.2]

]?‘01 Lock keyboard with password

e  Basic settings of the instrument [5]

The look of the main menus is changing as soon as a sub menu is called. The sub menu contains a
second column of FB’s and is displayed in the window on the right side of the two FB columns.

ERS6HB SN 51 = BH1SGH 161 221 SHAE1 SYTERIITEEE | Version information

In the main menu at the bottom above the status indications type and version information
is displayed.

PRS 600.3 Type of unit

V0.501 Firmware version

B0150 Build code of the firmware
18.12.2012 Date of the firmware
SN48139 Serial number of the unit
CPU LPO2 Hardware version

This information may be required during contact with MTE in the event of a problem.

A e e [ B [0 [EZ 5% | Status information / Tool-tip

A [Tue 11|~ UL=ESOV Il=250mA =1, Ul=00% I1=00H 3 (T 15:44: . .

=R i = [N B[O B2 5%%  Status information
Most of the time status information of the system is displayed. For a detailed
description see [4.2].

|Start or Stor Error measurement ety Tool-tip
Each time a new FB is selected a help text is displayed in a so-called tool-tip window.
The time the window is shown is configurable between OFF, 0.5 .. 10s. For
configuration and display of tool-tips in other languages see [5].
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I 4 Assist | Test Assist mode (option)

The Test Assist mode is activated. Other menu cards are shown.

13 = =t Measure B 5-=-8Guide | @O BRecording |

@ ==-mcude | Guided operation

Step by step instructions for:

Meter testing

|
5 |

Installation check
PT burden and ratio test

CT burden and ratio test

[= [ | |le][m]m
L

|Select function for guided ster by step operation

8.1GB (D 15:58:59
13.82.2013

@ B Recording

B 1# X = Measure| " =-m-8Guide

TS

@@ BRecording Recording
Control of recording and visualization of the results

=]
El 2813_82_15ZMD 485 #83 283 781
Common Settings

t/ [s1

in table form.

Iinbut| Ref. N CIR [EMin [%1]EMax [%]|
ulFsM 26 o 51608 LI-508.6m 550.66m One display can be used to show a summary result
i S I R view of the results recorded with the test function
15 ™ [ e e active on the other display.
12.82.2813|2: -8.251 |[2: -8.829 [2: -8.383 |238.81][4.9996]995.96 |574.8 .
11:11:23 230.82(5.0868(99 76.23 |1.
I 229,98 5.38851.7742.23
I12.82.2313 [2:+8.413 [2: +B.413 |[2: +B.8688 m‘a.ssw’m"m a
11:11:57 2308.82(5.4888(996.11 |575.25 (1.
229.98(5.9885| ’9‘!?15"25 ‘57;4_.‘97 .
_ | _==C |
e | s
E1F 1E N =t Measure

Back to Manual operation mode

The functions of Test Assist are described in a separate operation manual.
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4.1.2  Virtual keyboard

The PRS 600.3 has no keypad. Any operation can be done by the touch screen of the two displays.
For data input (numbers or text) a virtual keyboard is displayed.
(Optionally an external mouse or keyboard can be connected via USB).

Selectable layouts:

[&]Reference [ FEHPower DualitleS ooooo llis eeeeeee = Data Base | 4 Assist
- 4 Lower case letters / numbers
& ( (default)
esc |/ Address

JJJJJJ:':I;IJJ - Delete one character to the left
flMﬂJJJJJJJ " | Enterto accept inpl_Jt of data
4'4'4'4'4'4'4'4'4'4' ‘J and back to the calling menu
e v "o " ] ] 0]+ ]
ilﬂl e |£|i|i| " | Escape to cancel input of data

o o= R et [ N 07 [ s and keep old entries.

Cursor keys to
A navigate within
input fields and

O| O °| used tp make

selections.

KIReference | EPower Quality | <t Source [ 1 seauence =t Data Base | 4 Assist

2 r . Upper case letters
= Address - Locked upper case letters
] s | s a] ]y =]« Press twice on Shift key

a|wle|r|r|z]uli]o]ep]
als|ol e e w o] k)] ] "
y]x|ec|vie|n|m|:]|:]o|-]
.ﬂl Space |i|i|i|

o e R B et [ Ry S
Reference[@Power QualitleS ooooo IliSequence =t Data Base | 4 Assist

ﬁ’i . Special characters
esc || Address

I I R I T
3 S I I I
0 I A I P
I <[]0l ]
oM s |0 o|of
) = o e L [R 285 2003

Details to the use of the virtual keyboard at data input see [4.3].
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4.1.3 Functional Buttons (FB)

The rectangular fields shown in the display are simulating keys with different functions and settings.
Because the function of the keys is variable, and the function is indicated on the key itself depending
on the menu selected, they are called Functional Buttons, further in the manual abbreviated with
FB.

These keys together with the graphical symbols displayed on them, allow fast and easy operation of
the instrument.

Different types of functional buttons

Call of sub menu
' ! ~' ] The pressed FB in the first column indicates that the
Ule . . y .
measurement sub menu is active. The FB’s in the

second column are changing. They belong to the
-[ activated sub menu
I | uras - The pressed FB in the second column indicates that
the PQS display is active.
w| D
The FB’s of the sub menu can directly be selected by touching

1L them or by moving the red frame to the desired FB with the cursor
keys of an external keyboard (option).

#...

*-

- Pressed functional button
A key shown as depressed indicates that the function is in active state, e.g. input of time
base.

| Selection with cyclic mode and status indication in the FB

Cyclic mode function is indicated in the lower right corner of the FB with the sign
Consecutive key presses cycle between the possible states. The actual state is indicated
in the FB itself.

E.g. the connection mode FB has two states. Each key press changes between these
two states. A cyclic change between two states is also called toggle mode.

A3 N

@[ Disabled key
If a key is disabled, it is shown ‘grayed out’. The function is blocked. The corresponding
FB is not selectable and executable.

Blank key
A blank key can be selected, but has no function. Blank keys are reserved for future
applications.

L Exit of sub menu
The next higher menu or the calling menu is displayed.
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4.1.4 Basic applications of Cursor and Enter keys and Functional Buttons (FB)

Selection of functional button, display region or display field with touch screen. Numerical input and

selection out of predefined settings with touch screen and/or virtual keyboard.

Selection of display regio

ns

1 Ref.: [9] PZ

2]
-
2]

sis ol Select display region

C/R: |10000

[o impikWh 8]

tin: 0
2 N: B

Emin/Emax: L

B 8l Either press the red framed FB or press into the

F—— display region.

2 Ref.: [ PT

B[ +-

CIR: |05

[S] Whiime

tin: |5
N: 3
Emin/Emax: |-1

n
1 Y%

o] le] |of

[B] imp

CIR:

o] |o]|of

[5T impizs

tin:
N:
Emin / Emax: |-

3 Ref.:[®]  --OFF - of[e] +-
o
1
1

[EI imp
loo—/

B Py olle] +- 5l 1 Select fields inside the region
Either press the red framed FB or press into the

Emin
Emax

[20 [¢] imp 5]

C/R| [10000 [*] imp/kWh =]
CIR|
t/n
N

corresponding field.

Selection out of predefined settings with cursor

keys

(cyclical mode)

(cyclical mode)

C /R [10000 [o]

imp/kWh 5] Numerical data input with virtual keyboard

| Meterconstant

ESC

]2]a]'a] s |’ 7] 8] 0] o] -]
N 0 3
0 0

In this example:

Change values by pressing up/down cursor keys

Change values by pressing left/right cursor key

Change numerical value by entering desired number

12 1 3 1 0 ) P P I

il ﬂl Space

| oo

with the virtual keyboard.

Change unit value by pressing up/down cursor keys.
Press Enter button to save the new value and to
return to previous menu.
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415 External keyboard or mouse (option)

An external USB keyboard or USB mouse can be connected to the PRS 600.3 type A USB connector
and be used to operate the instrument and to make alphanumerical inputs.

External keyboard

Touch the left or right display to make it active for keyboard control. A red selection frame is shown
on the active display. The inactive display shows a grey selection frame

Special key functions

Keys Function

Ctrl + < or = Change between menu cards

@, o 0,0 Move red selection frame between FBs, fields or check boxes
Enter Activate, terminate sub menu, function or input.
Esc Leave submenus, terminate inputs

Tab Select FBs top down, first column, second column
F1 Select Reference menu card

F2 Select Power Quality menu card

F3 Select Source menu card

F4 Select Sequence menu card

F5 Select Data Base menu card

F6 Select Assist menu card - Guide

F7 Select Assist menu card - Recording

External mouse

A red mouse cursor is shown on the display and can be moved between left and right display to any
position. Both displays can be operated directly.

The operation of the left mouse key works like a touch operation.
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4.2 Status indications

At the bottom of the display different status indications of the instrument are visible.
Bluetooth ON, source control active

_,L M 1:1 Lll:EE.I:I"." Ile.EIJmFI t=1.8 LllflII.IZI W IlfIZI.IZI A B | 8.1GB (B 15:44:21
Jan| = Aty | e\ ERT EE (D e
Bluetooth OFF, source control inactive, PQ time base active

T Ule‘-E.IZI'I.I' Ile.EDmFI t= 9% R ean 8.1GE D 16:43:46
Ty AT (A 1| - I 13.82.2813

5;1 Connection mode and reactive mode

Connection mode

A
A

4-wire mode
3-wire mode

Reactive mode

Cin
Cix

Natural (n) mode (90° phase shifters used)
Artificial or cross-connected (x) (phase - phase voltages with 90° phase shift

used)

L .
-—— | Voltage and current measurement inputs
g ]

Voltage input type
~% __ Direct voltage inputs
W Hotstick voltage input

Current input type

[§=—  Direct current inputs 120A
¥ Direct current inputs 12A
|xaws  Current clamps 100A
i(C&Gwe  Current clamps 1000A
|Oew  FLEX 3000 / 30A

[OQems . FLEX 3000 / 300A

[Qumw  FLEX 3000 / 3000A
WEELC  Hotstick current input

.. Transformer factors

Status of activation of transformer factors for voltage inputs (upper symbol) and current
inputs (lower symbol).

Transformer factors disabled

The ratio is 1. All values are indicated as measured.

Transformer factors enabled

The displayed load values and energies and the ranges indicated in the status
section are multiplied with the ratios defined at reference meter settings [8.1].

11

1

1]
]
1)

= =]

2A
20m
2A

1]
u
u

[2oy oy
00 Pl

2 I1
4 Iz
i I

-

b

R Selection and indication of voltage and current ranges

0]

Typ
Automatic range selection

D

Manual range selection
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Range indication

Ui-=1z20% I1=12A i
Leisiny 1tsmn  Normal display o
U3=B0% I3=12R The actual selected end of range value is indicated for each phase

to neutral voltage (U1, U2, U3) and each phase current (11, 12, I3).

Range overflow

The range indication of inputs, which are overloaded are blinking

between red and normal and a repeating beep can be heard.

The overload indications disappear as soon as normal conditions

are reached again.

bL=la H=zin Transformer factors activated

U3=12kV I3=240A The internal selected end of range values 120V and 12A are
multiplied with the defined transformer factors (e.g. voltage

1kV:100V = 10, current 100A:5A = 20).

|I t=1.8s 1 Time base of reference standard

Internal time base interval

1 The set time base is indicated. The bar graph shows the actual
elapsed time of the running interval.

External control of time base interval

The time base interval is defined by impulses at impulse input 1.
1 The time in brackets indicates the time between the last two
impulses at input 1. The Indicated bar graph of the next period is
based on this value.

| t=1.Bs
|

| t=EXT [H.6s]
|

1 Time base of PQ analyzer

Internal time base interval
‘ t= 55 The set basic time base for PQ online measurement is shown.
L I The bar graph shows the actual elapsed time of the running
interval.

R‘ Status of source control

& Source control inactive

1=
& T
I& Source ON/ OFF status

& Source OFF indicated with red OFF button and white flash symbol

LR o
coo
[ e ]
===
—
ot T
wown
Soo
[ Yo Y]
pulnln]

Source control active

x Source switch on / switch off active indicated with sandglass and yellow
Z blinking flash symbol. The set values are ramped up or down.

(& Source On indicated with green ON button and yellow flash
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U1=230%

I1=5A
liz-230 % 1250 Actual set voltage and current values of the source

Indication of the actual set values for each voltage output (phase - neutral voltage) and
each current output of the source. The values indicated here are switched on, when the
start button is operated.

| . L
Iea Blue tooth wireless communication status

Indication of PRS 600.3 blue tooth module status and status indications for
communication to device.

PRS 600.3 blue tooth module status
GB Black indicates blue tooth module is recognized

Orange indicates initialization / configuration of blue tooth module is running

ea Blue indicates blue tooth module is configured and ready for communication with
devices 1 and 2

Green indicates blue tooth module is searching for active blue tooth devices. Only
visible during search of devices in blue tooth connection setup.

Device communication status
O White indicates idle, no communication attempt

Purple indicates searching for communication is active

(]
B Blue indicates communication is running
(]

Red indicates no communication possible to configured device after three
attempts.

Note: There are no further attempts to communicate until the supply is switched
off/on or until the reconnect function [5.3.2] is called.

4.3 Input of data
The input of data is achieved using the virtual keyboard or by using an external keyboard (option).

4.3.1  Numerical inputs
E.g. meter constant of device under test.

Input of numbers

[IReference [EIPower Quallty| \Source | 1§ Seauence| =DataBase| 4/A5cict|

Ret.| B—Pr——I5——— @ 1 Isooo Display of actual meter constant.
5000 (=] ime/kih 2 Touching the FB C/R or the input
t/n| 20 B ime 5 field (5000) activates the input.
R —

gmn | (05 ..05 %

CIRWO— m ISODD The virtual keyboard for numerical
o Weterconstant inputs is displayed. The old value is
‘%Iglilﬂﬂﬂﬂﬁilll;l glspr)éaygl(jlr;r:)?srie(rj] frame followed by
2 5 S T grey gn-

2 P
Y S
e

ol

Enter the desired value by touching
%5 | |1 25 the virtual keyboard. The first

entered digit replaces the previous
value.
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Incorrectly entered inputs can be
- |1 2 gl_egred with the Delete key, digit by

I igit.

The input is completed by pressing

the Enter key. The red frame and

J |1 2 the grey cursor sign disappear and

the new value is saved.

If an input should be activated by

|1 2 mistake, the input function can be
ESC aborted by pressing the Escape
key.
|1 2 In this case the original value is
retained.

Input of numbers with exponent
Decimal point:
If immediately after a number has
! 1 [ : :’[ |1 been entered, the point key is
. C depressed, a decimal point is

inserted

Positive exponent:
If the point key is operated a second
: "[ 1.E+ time immediately after a decimal
. C point has been entered, an E+ is
inserted for a positive exponent.

Negative exponent:
T If the point key is pressed again
. 1.E- after the E+ is displayed, an E- is
= inserted for a negative exponent.

2 1.E-2

The input is completed by pressing
the enter key. The red frame and the

<J 0.01 grey cursor sign disappear and the
new value is saved.

Input of minus sign

E.g. input of phase angle settings.

Minus sign with point key: If at

N . start of input the decimal point key is

. . |- depressed twice a minus sign is
inserted.

o, | If the point key is operated a third

) i % N

7 5 . -75.5 time a normal decimal point is

inserted.
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4.3.2

Alphanumerical line input

The virtual keyboard for alphanumerical inputs is displayed, if a line input of numbers and/or text is

required.

The input can also be made with an external keyboard (option) connected to the USB type A

connector.

Example: Input of meter type name

[EReference [~ Fower Quallty | T:Source | 1 Seauence

Meter Tvpe Selections:
-~ ROOT —

=<Data Base |4 Assist|

[ Al
[ Save actual object

f2fis el )oY r e e ] -
_IﬂJJﬂJJ_I_I_IJ
a |" P |"e " e ]

%] %] || ] ] o] ]
T M Space ililﬂ

2703

=l

Ttll

[ - NEW -~

EMA A

KMD1203 A A

KKMD120 A A

ZMD120A A

[EMD120AM A

i
[EMD120AMtr

Activate input

Touching the yellow line ---NEW--
- activates the input of the meter
type name.

The virtual keyboard for
alphanumerical inputs is
displayed. An empty input field
with a yellow cursor sign is
displayed on top.

An A at the end of the line
indicates that this is an
alphanumerical input.

Input of characters

Input several capital letters
Touch the shift key twice to lock
input of capital letters. Enter
several capital letters. The yellow
cursor key is moved to the right
Move cursor to the left

Move the cursor over the
character A by operating the left
cursor key once.

Insert character

The character is inserted at the
position before the cursor.
Change back to input of lower
case letters and numbers
Touch the locked shift key once.

Delete character

Touch the delete key to delete
one character left to the cursor
Move cursor to the right
Operating the right cursor key
moves the cursor one position to
the right. Further cursor key
operations move the cursor to the
end of the line.

Change to capital letters
Touch the shift key once to
activate capital letters

After the input of one capital
letter, the input is automatically
changed back to lower case
letters.

Input lower case letters

This is the default input format.
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.J

4.3.3

B ZMD120AMtr 14.02.2013 16:50:00 1209

Alphanumerical field input

Terminate input

Press the enter key to terminate
the input. The virtual keyboard
disappears.

The virtual keyboard for alphanumerical inputs is displayed, if a field input of numbers and/or text is

required.

The input can also be made with an external keyboard (option) connected to the USB type A

connector.

Examrple Input of comment

| \Source AAssist
l ’, [Defaufts

CrlE
ﬁJ 7l

esc| | Enter comments

1]72]'s]'a]" |"6]'7]'s "' 70] -]
ST " T %2 fu i %o | e |
0 o
AﬂjﬂJﬂﬂJJJJ

HESH

MESI

MEABI

HMEAS W

HMEAS 36H

HMEAS 3H

MEAS 370

Activate input

Touch the FB comment to
activate the input of text and
numbers.

The virtual keyboard for
alphanumerical inputs is
displayed. The input field for
comments is shown on top with a
grey cursor on the first line in the
left upper corner. New text is
always inserted at the actual
position of the grey cursor.

Input several capital letters
Touch the shift key twice to lock
input of capital letters (caps lock
active). Enter several capital
letters. The grey cursor key is
moved to the right

Move cursor to the left

Move the cursor over the
character S by operating the left
cursor key once.

Insert character

The character is inserted at the
position before the cursor.

Move cursor to the right

Press the right cursor key twice
moves the cursor two positions to
the right.

Change back to input of lower
case letters and numbers
Touch the locked shift key once
to change back to lower case
letters and enter numbers
directly.

Delete character

Touch the delete key to delete
one character left to the cursor
Enter correct number

S
=
m

PTS 400.3 PLUS Operation Manual_R01

Page 41/310



o|[c

ESC

Input of special signs

i

MEAS 37
L]

MEAS 37
il |

l-

MEAS 37
Inl

MEAS 37
In_H

_ !

MEAS 37
In_1H0

MEAS 37

In_1

JReference [EIPower Guality | YSource | 1 Seauence | =€ DataBase | 4/ssis |
| |
ﬂ [ Enter comments
S I I S I R
3
A T I Y
S O 19 Y
oM e o|ojo)

e ——— N ] e e

MEAS 37 el

In_1

- o | A

Move the cursor to other line
Touch the new position directly or
use the up/down and left/right
cursor keys to move the cursor to
the new position, the beginning of
the third line.

Change to capital letters

Touch the shift key once to
activate capital letters

After the input of one capital
letter, the layout is automatically
changed back to lower case
letters.

Input lower case letters
This is the default input format.

Change to capital letters again to
access the underline sign.

Touch the shift key once to
activate capital letters

After the input of the underline
sign, the layout is automatically
changed back to lower case
letters.

Terminate input

Press the enter key to accept and
terminate the input. The virtual
keyboard disappears.

Cancel Input

Touch the Escape key to cancel
the input function.

The original data is retained.

Touch the Alt key to activate the
layout with special signs.

After the input of one special
sign, the layout is automatically
changed back to lower case
letters.
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4.4 il Load / save settings

Errormeasurement Parameters:
- ROOT -~
B Defaults

M —-EXIT -

G - NEW ---

E Defaults 11.02.2013 09:14:18
E P4Sum 30imp, QN4Sum 30ime, S4Sum 3 45
B ZMD 410 2 registers 18.04.2013 12:01:28
B ZMD410 02.04.2013 14:09:36
B testmeter 26.08.2000 02:06:58

g

509
536
518
503
508

]

-
b2
2+

]
B

s

NE

thEIEE

L

Indications / settings

E Defaults 11.02.201309:14:18 509
El P4Sum 30imp. QN4Sum 30imp, S4Sum 3) & 536

00413

B P45Sum 30ime. QN4Sum 30ime. S45um 3

11.02.2013 09:14:18

151 2%
F0dAE

509
536

«f Load actual object

Load / save settings menu

The function can be called from different menus to
load or save parameters (e.g. error measurement
parameters).

The data base file selection menu is called and
parameters can be loaded from a file or saved to a
file on the compact flash card. The FB’s of data
base menu, which are not used, are displayed
“grayed out” and not accessible.

The file defaults is loaded at power on. Desired
default settings can be saved under this name.

Note: The files are only available and the default
parameters are only loaded, if a compact flash
card is inserted.

Indications

File name

The file name is shown beside the blue file
symbol.

Date and time

Date and time when file was saved is
shown. Depending of length of file name
either in big letters or with arrow and small
letters.

File size

The file size is shown in byte.

- Activate Load Actual Object by pressing the FB

M - EXIT -
Ei --- NEWY -—
E Defaults 11.02.201309:14:18
El P4Sum 30imp, GN4Sum 30imp, S4Sum 3, i
E ZMD 410 2 registers 18.04.201312:01:28

E ZMD410 02.04.2013 14:09:36
E testmeter 26.08.2000 02:06:58
M - EXIT ---

E Defaults

Select / load settings

509 Press on desired object and settings will
g?g be automatically loaded.

503

508

Cancel load settings
Press on EXIT to cancel the load function.
The actual settings remain unchanged.
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Save actual object

- Activate save actual object by pressing the FB

- EXIT -~

G - NEW --

E Defaults 11.02.201309:14:18 509
E P4Sum 30imp. ON4Sum 30ime. S4Sum 3 &% 536
P4Sumzimp A

[ Save actual obiject

e
]'2)'3]'a )% |%]'7]'8] 07 0] |
“ofwle | "t "2 " "1 |0 | e | |
P s
e | % " |'m] 71" @]
| A | o] e]| e

Such file already exist.
Reenter file name?

o]  Xwol

Space

L —EXIT —
Bi - NEW -
B Defaults 11.02.2013 09:14:18 509

E P4Sum 30imp. QN4Sum 30ime, S4Sum 3) &35 536
E P4SumZime 30.04.2013 16:37:22 510

Confirm overwrite obiect?

g Dverwritel |

I - EXIT -
E Defaults

Select / save as new settings
Press on NEW to activate input of new
name

Define name
Define a name using the virtual keyboard
and press enter to save the entry.

Reenter file name

The proposed file name already exists.
OK: Entry field for define name appears
again.

NO: Cancel save function.

Select / save as defaults

Press on Defaults and confirm or abort the
action.

Confirm to overwrite

Overwrite: Overwrite Defaults with new
settings. At next power on these settings
will be loaded as default.

Abort: Cancel save function. The actual
defaults settings remain unchanged.
Cancel save settings

Press on EXIT to cancel the save function.

A Exit, back to calling menu
e _ Delete file / rename file / create folder / browse
?Bea folder / change sorting order
Description of these functions see [6.1]
|
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5. ‘=DataBass| =<¢| Basic settings of the instrument

ReferenceI@Poweroualitv[QSourceIliSequence =t Data Base |4 Assist Bas'c SettlngS Of the Instrument menu
‘ 1t column:
Clock setup (time and date)

Save parameter setup
Beeper setup
Communication setup (Ethernet, Bluetooth,

—
5] - OFF - 5] Modem)

&,

e Screen calibration
e Exit and save
[English 2nd column:
PRSGUHEVEIGL - BBAEL 11.83:2013 SHAH139
e [N [Ulesmfisgz ¢ Setkeyboard unlock password
Set LCD switch off timeout
Set Tool-Tip timeout

Select language

2 el |le

Ela

i

Qn

Indications / settings

Call clock setup menu [5.1].
Call save parameters setup menu [5.2].
S

Beeper setup

The beep function is active when the loudspeaker sign is not crossed out. Press the
button to change the status (cyclical mode).

o Beep for each touch on the touch screen (Status: active)

Beep for each keystroke on external keyboard (Status: inactive)
Beep each time the time base starts (Status: inactive)
Beep each time a new error value will be displayed (Status: inactive)

Exit and accept settings, back to calling menu.

@ Call communication setup menu [5.3]

Screen Calibration

Both Screens on the PRS 600.3 can be calibrated by touching the indicated cross lines (+).
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_|_

; Touch here

| ABORT

Calibration OK

]?‘O-r [ Set keyboard unlock password

Following sequence will be displayed and
needs to be touched:
e Left upper corner

¢ Right lower corner
¢ Right upper corner
e Left lower corner

There is the possibility to abort the
calibration by pressing the ABORT
button and return to the call menu.

After successful calibration press the
Calibration OK button and automatically
return to Call menu.

The keyboard can be locked in the data base main menu. This prevents e.g. unwanted
manipulations during longtime power quality recording sessions.

To set an unlock password press the Set

keyboard unlock password FB
| |
B
Ll

gl Xl | B ~OFF - &

] e

Enslish

Password definition

Enter the unlock password with the virtual
keyboard and press enter.

| %0

|Set kevboard unlock rassword

L2l )ral s e o dreT 0]
e e P ]
el e el e [

1 B e s o o
ofm wwe  Je|e]el

%0~ | [———- — @ Nopassword defined
Note: The key lock FB in the data base menu is blocked, if
no password is defined.

- [ |& Enteranew password

ol B — )

Enter a numerical password with 1 up to 17 digits.
Correction of the password is possible by reentering a new

password as long as the enter button is not pressed.
Attention! Memorize the password carefully, before
leaving the basic setting menu. If you are not sure, what
you have defined, enter 0 to reset the password function
before leaving the menu.

|%0~ | [PPPPPP @ Password is defined

] The old password needs to be entered, before changes
il [N ©  can be made. Stars are indicated and the lock is shown

open, if the password was correct entered and accepted.

Reset the password
Enter O to reset the password function. The key lock

180 | [———— & function is disabled.
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Screen saver

The display can be switched off for protection and energy saving after a selected time
interval. This can be useful during long duration power quality recording sessions. The
display is switched on again by any key operation and the interval is restarted.

Xl Use the up/down cursor keys to select between: 1, 5, 15, 30,
60 min or OFF (cyclical mode)

o] - OFF - o] The screen saver function is switched off. The display is

permanently on.
[ Tool-Tip timeout

[¢] 1.0s & The Tool-Tip timeout can be selected from 0.5s to 10s. The Tool-
Tip text will be displayed in the status line for the defined time.

o] -- OFF - ©|| The Tool-Tip description will not appear in the status line.

|Start / Stop loadpoint execution The Tool-Tip will be displayed during
the defined time in the status line of

the screen and explains the function
of the FB.

%(E) Call Language selection menu [5.4].

Load different languages for tool tips, menu and units from the directory Languages

*l[ Save and exit the menu
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5.1 Clock setup (time and date)
5.1.1 g‘ Daylight saving time

2 |[E] Tast 5][*]Sun &l[5[Mar. 5] | 2:00h Daylight saving time setup

¢ Enter the begin of daylight saving time

o2 | [B] Tlast #[[5[Sun s[[*[Oct. 5] [ 2:00h

obrd 1h

=L L[ s

¢ Enter the end of daylight saving time
e Enter time offset of daylight saving time

5.1.2 Manual clock setup

n@: g% T'me ¥ 032013014 0132 UTCss1540 °E  Alt: 43497"962“'“35:4 Manual CIO_Ck_Set_Up . ]

= Nf’;:;::z B The status indication in the right lower corner

W Dof NP shows a clock symbol. The clock used as time
Sl | stamp for recordings is based on the internal Real

: Time Clock (RTC).

L9 [ 1h The correct clock time and the date must be

___ manually entered by the user.
AT Note: Time and date can be reset, if the instrument
19.03.2013 was not used for longer time. Check the settings
before use.

£y
o e ey oo e — | N 10" [&25 o %ers

Time

o

[15:07:24
| Set RTC time

Date

[19.03.2013
| Set RTC date

The clock is stopped and the actual time is displayed.

Enter the new time in the format hh:mm:ss. The separator (:) will be
generated automatically.

h: hour, m: minute, s: second

The clock restarts with the entered time when the enter key is pressed to
terminate the input.

Enter the date in the format dd.mm.yyyy. The separator (.) will be
generated automatically.

d: day, m: month, y: year
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51.3 GPS time synchronization

Tlme 19 03 2013 14 30:05 UTC nSattelites:4
Lon:  861539°E Alt: 47001 m

zr?“

P:

Err +0 Oms

#GPS No NTP time received vet

u..

NTP
2

UTE 1 h
5:30:05
9.03.2013

Tl

<.

€
=

l.@
-

il

PN Fara ] B [6.1GB [£ 15:38:85
IQn‘-._"T“‘U et GB = [19.83283

07 I-zoonm =
0V 12:2500A 12165 ig ‘
G| e — )

514 NTP time synchronization

Tlltne 20.03.2013 07 4EIB_ 69 UTC

nSattelites:0
m

3{3\

%NTP Time: 20.03.2013 07:48:53 UTC ({last Svnc}
g NP PE: e
S| [nte.metas.ch
) 1h
O | 08:49:04
I | 20032013
E3
o E=n R S e E [N 0" [225 [R5

Time: 20.03.2013 07:48:63 UTC {last Svnc}
Serv: '162.23.41.34'

=

TP

GPS time synchronization

The internal clock and date are synchronized to the
exact Universal Time Coordinated UTC transmitted
by the satellites of the Global Positioning System
GPS.

The status indication in the right lower corner
shows a satellite symbol.

The time synchronization is successful, if three or
more satellites are received and the satellite
symbol in the status becomes permanently green.
Additionally, also the coordinates (latitude,
longitude) and the altitude of the actual position are
indicated.

&9 | Enter time shift of local time to UTC time.

NTP time synchronization

NTP (Network Time Protocaol) is a protocol
designed to synchronize the clocks of computers
over a network.

The status indication in the right lower corner
shows a computer symbol.

Note: An internet connection must be established
in order to use this feature.

For the setup of a Ethernet communication refer to
chapter [5.3.1].

Press the NTP button and enter the NTP server
address, name or list using the virtual keyboard.

The time synchronization is successful, if it is

Err: 18.3ms displayed as in the example shown.
%, By
5.1.5 Any time mode
D@ ;fusT‘E’a?_f_1?;‘13'201335“5?33:”T° e o n Sr'z:lttelites:n Any.time moqe . -
— No’;'T Pﬁmz S In this mode time synchronization happens
Q; NTE randomly between GPS and NTP - whatever is
el available.
T The status indication for the Any time mode in the
ofe®) 1h right lower corner shows a red clock symbol. Once
a GPS or NTP signal is received the status
15:58:01 it - :
indication will change accordingly.
19.03.2013
M
nie— i ey b e | 0" e
|
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5.2 Save parameter setup

cﬁ;E E : = Save parameter setup menu
The following settings are displayed
[e] B e Test Assist function (set cell separator)

L | [$]None #] e Test Assist function (set value separator)
e Test Assist function (set text group)
e save mode

CSV “

| 10 [ s =]

=

e time for save interval not selected
e setimage save mode

B4
= i

@
.|

Set save mode

Toggle mode between the three save modes.

@e The results will be saved one time. The FB interval with the according input
field is ‘grayed out’

. The results will be saved at the defined interval time. This mode will be used
for load analysis.

Wt [ | Input of number between 1 and 99999
[o] s & _| Select s, min or hr

h: hour, m: minute, s: second

B The results will be saved on every new event (e.g. during error measurement -
=0 every new result corresponds to a new event). The FB interval with the
according input field is ‘grayed out’

Indication of active save mode

[ The camera key is shown depressed
‘B.iGB

= <> The CF card status indication is periodically
changing between disk symbol and size
indication.

To stop the periodical saving the camera key must be pressed
once again.

o Set image save mode

If activated, an image of the display at time of pressing the camera FB can be saved
together with the actual result data set.

Toggle mode between.

2.EfF

Save display image
The whole display content is saved

=

e Save results image
H The result window of the display is saved
¥ No image

The image save function is disabled.
The images are saved in the same directory as the result file in the format:
<4 char name><4 digit number>.BMP
<4 char name> First 4 characters of the result file name
<4 digit number> Automatically incremented number starting at 0000
.BMP Windows BMP Bitmap File Format
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=1 |

Example

Any Test Results:
n--EXIT -
G -~ NEW -
i MPOO75 <DIR>
B ABCDEFGHIJKL 26.01.2007 17:12:22 19k
B E001 22.01.2007 17:18:32 23k
B E002 26.01.2007 11:49:00 22k
8]
8]
8]
Date: 26.01.2007 Time: 11:47:56
FName:E002
Image:E0020000.BMP
es. 1r2
Reference, ©|  ..Soures,,, | Seauence | DataBase
B 1 v 1

[ 2.9864 kW
[8.0000 Wslimp

CIR: 5000 imr/kWh
[Es(3 [0.0325%

)
M

Wi
B0 £ Toooom% [Em@ 0.0075%
@ime 13imp (18s) 98 imp
v
e | VE 2

=

.3
#...
= @
PN 1-250 ¥ [1-120R t=1.0s Seni-ok I1-5008 | G3MB 11:47:56
lanl=n] @ B B | [ [EEE 2ciai ey
17 v, T
[PE [2.9851 kW CIR: 5000 imp/kWh
[WA (24019 Wsiime [Est® | 0.0617%
[E1 0.0771% [Em@}  0.0077%
38imp
2
.S
& F\RESULTS 10| x|
File Edit View Favorites Tools Help | ;','
Q Back - \_’) - ﬁ | /-. ) Search Folders | |/ ?
Address [ F:\RESULTS Bee
MName I Size | Type = I Date Modified |
[\ E0020001.BMP  302KE EitmapImage  25.01,2007 11:48
[\ E0020000.BMP  302KB BitmapImage  26.01,2007 11:48
[*4 ABCDOOOD.BMP  182KB  Bitmap Image  26.01,2007 17:12
= e002.000 23KB 000 File 26.01.2007 11:49
= en01.000 24KB 000 File 22.01.2007 17:18
= aBcoEFEH. 000 20KB 000 File 26.01.2007 17:12
[)MP0075.000 File Folder 26.01.2007 14:00
[7 objects [sas ke | 4 My Computer 4

Save and exit the menu

Result directory

Result files and image files are stored in
the same directory. The grey shown
image files *.BMP cannot be viewed on
the instrument itself with the result
preview function.

If a result file is deleted, then also all
linked image files are deleted.

Header of results at print preview
The link between result file (E002) and
image file (E0020000.BMP) is shown.

Display image

The full display is saved (size 302 kB).
The image E0020000.BMP was captured
together with the results (same time and
date in status as in header of results).

Result image
Only the result section of the display is
saved (size 182 kB).

Directories on CF card

The images are stored in the directory
RESULTS.

The images can directly be accessed by
the PC with a CF card reader. The images
can be copied or moved to any directory
on the PC and can be used for
documentation of the measurements (e.g.
inserted in a word document).
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5.3 Communication Setup

Communication setup menu
Content of the communication setup menu:

-
w
™
«
]
bl

Ethernet setup

Bluetooth setup

Modem setup (not available on PRS
600.3)

RS 232 setup (not available on PRS
600.3)

Exit, back to menu basic settings

nL || [elefe

I A L
A

5.3.1 %l Ethernet Setup

DHCP
%j DHCP management
Toggle mode between:
%"ﬁ DHCP activated - PRS 600.3 receives IP address
ﬁc DHCP activated - PRS 600.3 provides IP address
#r|  DHCP not activated - Used to enter a fixed IP address
i | s ||192‘168| 210 ..J192,168, 2 |110 Ethernet network se_:tup menu _
Press on corresponding FB to activate the input of
i | [10 166] 1 [ 92 the address part. Enter the required values with the
sk virtual keyboard. and press the enter key to
4| ) 25025512551 0 terminate the input.
ieu| 110 166 1 | 44
28|10 166 1 145 She| Set the DHCP server address range
=1 [P
UOPM | UDP:[ 12345 = TCP:[ 12345 J4dw|  Internet Protocol (IP) address
G MASK address
|
. MAGpRA5aABEAh et Gateway address

&#%|  Domain Name System (DNS) address

wey| User Datagram Protocol (UDP) and
Transfer Control Protocol (TCP) Port
numbers

n Exit, back to menu basic settings

The network communication with the PRS 600.3 happens via an Ethernet or USB connection. This
section describes the three different modes the unit can be configured for establishing a connection.

Caution! Please get in contact with your system administrator
before connecting the PRS 600.3 to a computer network!
Choosing the wrong connection mode may cause network problems.

Basics

The PRS 600.3 needs an address. This address has to be entered later in Calegration. The address
consists of two parts:

¢ Internet-Protocol-Address (IP-Address)

e User-Datagram-Protocol-Port Number (UDP-Port Number)
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5.3.1.1 Ethernet Connection possibilities of the PRS 600.3
There are three possible communication principles / definitions:

(@)

" ; | Switch/Hub
g | | ﬁw
°
o
) |
B =]
-
-
PRS 600.3 PC with Other PC

CALegration

S0 | S |[192(168] 2 | 0 ..[192/168] 2 110

Bl
=

(=L [10 166, 1 .85
(| [255/255.255. 0
0|10 166, 1 .44
(L8110 166, 1 .45
wPy | UDP:[ 12345  TCP:[ 49152

TCP

n

MAC BEESEREE b

No other settings are needed in this mode except of the UDP/TCP definition.

The PRS 600.3 is receiving the IP-address automatically from a DHCP

Server.
Recommended principle to integrate the PRS 600.3 in an existing network.

DHCP-Server
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(b) [T The PRS 600.3 is acting as DHCP Server and provides the IP-address
DHCP for a PC/Notebook.
The PRS 600.3 can handle up to 10 addresses. The PRS 600.3’s own
address, mask and gateway has to be set manually (see below c).
In below example the PRS 600.3's own IP address must be within the
192.168.2.x range, but should be outside of the range which the DHCP
server is providing (192.168.2.1 - 192.168.2.10).

Recommended principle for a point — point communication between PC and
PRS 600.3.

PRS 600.3 PC with
DHCP-Provider CALegration

Sovers| Shoiee [[192/168] 2 | 1 ..[192/168. 2 [ 10
G |[192(168] 2 | 20

v [255]255(255] 0

Sefi@|[10 [166] 1 44

G |[10 166] 1 | 45
UOPNL| UDP:| 12345 TCP:| 49152

MAC BB:1f:-58:88:84 b
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The PRS 600.3 has a manually configured IP-address, Mask and
Gateway

The PC needs an already assigned IP-address.

In below example the PC must have an IP address in the 192.168.2.x range
except the PRS 600.3's own address (192.168.2.20).

Recommended only for users with good knowledge of the network.

Server

ot | Switch/Hub
PRS 600.3 PC with - 2 G | |
manual fix address CALegration , - \ |
) i

PRS 600.3 PC with Other PC

manual fix address CALegration

Siocr | Shier |[192.168] 2 . 1 ..[192.168] 2 . 10

(192168 2 [ 20

[255.255,255, 0

S| [10 166, 1 44

Eri%|[10 166, 1 .45
Py | UDP:[ 12345 | TCP:| 49152

n

MAC B:1f:58:P8:04: b

A User Datagram Protocol (UDP) or a Transfer Control Protocol (TCP)
number (also called port number) is necessary in all three modes.

The three examples show the communication with UDP port number 12345.
For communication with TCP there are two ports available. The port 23
(=Telnet) and a second port, which can be entered in the setup.

PTS 400.3 PLUS Operation Manual_R01 Page 55/310



5.3.2 Bluetooth configuration

85 |0080371D7055 - | Bluetooth configuration menu
[PPS4003 #27385 V315 This menu contains the following functions and
settings:

Defined bluetooth address
Identification code of the device

Table with available bluetooth devices
Edit bluetooth device

Search for device

Reconnect device

Load/save bluetooth settings

Exit

Status indication

eala‘

SAREL

ALY 1-2508 t=1.05 UE00Y 1008 B [6.1GB |2 12:38:87
e i R S 5 ] R

o]

T
Tty

We recommend switching on first the power supply of the power source and the reference meter.
The PRS600.3 then will easily detect other Bluetooth devices. The communication to the defined
Bluetooth device will be checked automatically. When the first call failed, the PRS600.3 will try to get
the communication a second and third time before turning the status to ‘communication failed’. See
status indication [4.2]

Setup bluetooth device

Typically, the bluetooth device is the power source PPS 400.3. Bluetooth devices have each a
unique bluetooth address. The bluetooth devices can be selected from the table by clicking on it or
the specific address can be set manually by typing it with the virtual keyboard.

We recommend starting with search devices first for getting all available bluetooth devices.

Selecting device from table

o | Select the table with the available bluetooth
devices
01: 7 0080371B8SA6 PP5400.4 #26552 Display of table with the available bluetooth
02: 7 00803719D1BB  PPS400.3 devices. The desired device can be selected by
03: 7 0080371BS5A5 PRS400.3 #26522 - -
pressing on it.
04: 7 00803719D1BC PRS400.3.3 #26528

Typing it with the virtual keyboard

|0080371 9D1BC Input of hex number 0...F for the bluetooth
address is possible. For entering numbers A...F

activate the shift key. For entering numbers 0...9
deactivate the shift key.

[PRS400.3 #26528 V1.03 Display of received identification code of the
bluetooth device

3o} Setup search for devices

The search for active bluetooth devices starts. Therefore, the actual connected devices
will be disconnected. The fields for the identification codes will turn gray. During the
search the green symbol will appear and the FB’s will be grayed out.
|_':' Status indication green: indicates that the
- PRS600.3 bluetooth module searches for
available devices. The search can run during
seconds up to minutes.

‘ MTE PTS 400.3 PLUS Operation Manual_R01 Page 56/310



01: 7 0080371B85A6 PPS4004 #26562  The available bluetooth devices will be shown
02: ? 00803719D1BB  PPS400.3 in the table.

03: 7 0080371B85A5 PRS400.3 #26522 . . .

04: 2 00803719D1BC PRS4003.3 #2526 1 he predefined bluetooth devices will be

automatically connected when possible.

|gl Status indication (purple rectangle): shows that
. the bluetooth module is searching for
communication to the defined bluetooth

devices.

0" Status indication (blue rectangle): shows
successful communication with the bluetooth
device.

[0080371B85A5 The successfully connected device will be

IPRS400.3 #26522 V1.03 shown with the received identification code.

The PRS 600.3 tries to reconnect the bluetooth devices. When the first call failed, the
PRS 600.3 is trying to establish the communication up to three times before turning the
bluetooth device status to ‘communication failed’. The status indication changes three
times between white and purple. If the reconnection fails, the bluetooth device status
will turn to red.

|0080371B85A6 The indication before pushing the FB shows that the

| device is not connected. The field is grayed out.
0080371B85A5 The lost communication to the device with the defined
[PRS400.3 #26522 V1.03 address will be reconnected. The reconnected device will

be displayed with the received identification code. The
status indication of the source will change from grayed
out to active.

of] Load/save settings from/to directory Bluetooth settings

IGB. Status indication

Description of status indication in chapter [4.2]
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5.4

Language Selection

)
D
i

D
g
+

FEct

=[ofe|s [a]=|w

i

L]
§i§i§ 2

N

_

Languages:
i - ROOT —-

B English

Language selection menu
The available languages for tool tips and menu

11— EXIT
& — NEW

El American
E Danish

E Deutsch
B English
E Espaniol
B Francais

V0.30

0.30 (17.01.2007)
V0.30 04.12.2012)
V0.30 (27.11.2012)
V0.30 (26.07.2007)
V0.30 (13.03.2008)

B Nederlands Vv0.30 (08.01.2008)

E Portuguese Vv0.30 (14.07.2008)

E Svenska
B Turkish

0.30 {19.08.2005)
0.30 {19.12.2005)

texts are displayed in this menu.
75k
80k
83k
43k
88k
83k
79k
86k
82k
86k

There are two possibilities to load new language files to the instrument:

¢ Download of a new language file <language>.txt from a PC with the download tool.

¢ Copy the new language file <language>. LNG on a PC directly to the compact flash card directory
LANGUAGE.DB.

For use of standard FB for data base handling see chapter 6.

<[] | Select language file

AL - EXIT - One of the shown languages can be selected by pressing on the
8 gmetﬂc';" corresponding name.

vy The selected language will be activated immediately.
[American The selected language is indicated in the menu Parameter.

[] [ Reset to default language

The language file <English> will be loaded.
[English The language English is indicated in the menu Parameter.

i [ Exit and accept settings, back to calling menu.
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5.5 < Installation and configuration of Universal Serial Bus USB

This chapter describes the installation of the USB driver on the PC and how the Software
CALegration needs to be configured to use the USB interface.

The first time the PRS 600.3 is connected to a PC with the USB cable, the installation of a driver is
asked.

55.1 USB drivers for EMH / MTE devices
If the software CALegration is delivered together with the device, the USB drivers can be found in a
subfolder USB driver, or they can be downloaded from the internet in the support section of our
homepage.

USB driver

> USB DRIVERS )
ftdi
USB driver for all our MTE devices. ;{; emh_cdc.cat

2| EMH_CDC.inf

https://lwww.mte.ch/support

5.5.2 Installation of USB driver in Windows 10

1 Connect the PRS 600.3 to a free USB port of the PC
The PC may automatically install a standard serial driver.
Should you directly be asked for a driver, select the path usb driver of the CALegration installation
files or the path of the downloaded usb drivers from the internet.

2 Open Device Manager
For manual installation of the drivers click the windows start button in the left lower corner with the
right mouse key and select Device Manager with the left mouse key or click on search and enter
device manager to find and activate the Device Manager.

Apps and Features

Mobility Center
Best match

-? Device Manager
‘i L Control panel .‘ﬁ o
8 search work and web

Device Manager

Device Manager P device manager - See work and wet ontrol panel

Network Connections
Disk Management
Computer Management
Windows PowerShell

Windows PowerShell (Admin)

Task Manager
Settings

File Explorer
Search

Run

Shut down or sign out

2 device manager
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3 Open Ports (COM & LPT) 4 Right click USB Serial Device and select
Update driver

% Device Manager — O x

% Device Manager

File Action View Help File Action View Help

as @ E Hs B REX® ¢ DB HRB EX®

I? Network adapters

8 Mlce.and other pointing devices ~ E® Other devices
[ Maonitors ~ i Ports (COM & LPT)
USE Serial Device (77"
I? Metwork adapters L erial Device ( Undate driver

= Print queues

k¥ Other devices
v i Ports (COM & LPT) Launches the |
ﬁ USE Senal Device (COM3)

™ Print queues
] Processors Wy Properties

Disable device

Uninstall device

Scan for hardware changes

5 Select Browse my Computer for driver 6 Select Browse and select the folder,
software where the driver is located

B Update Drivers - USB Serial Device (COM3) & [ Update Drivers - USB Serial Device (COM3)

How do you want to search for drivers? Browse for drivers on your computer

Search for drivers in this location:
—> Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software — Browse...
ﬁ;tycur device, unless you've disabled this feature in your device installation Include subfolders
settings.

—> Browse my computer for driver software
Locate and install driver software manually.

—> Let me pick from a list of available drivers on my computer
This list will show available drivers compatible with the device, and all drivers in the
same category as the device.

Cancel Cancel

7 Select Install

B Update Drivers - USB Serial Device (COM3)

Installing drivers...

=] Windows Security

Would you like to install this device software?

MName: EMH-Energiemesstechnik Ports (COM & LPT)
% Publisher: EMH Energie-Messtechnik GmbH

Always trust software from "EMH Install Don't Install

Energie-Messtechnik GrmbH".

[ VYou should only install driver software from publishers you trust. How can | decide which device
software is safe to install?
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8 After a successful installation the 9 Device Manager shows EMH CDC (COMXx)
following screen is shown.

oy Device Manager — O o

B Update Drivers - EMH CDC (COM3)

File Action View Help
s 7 E HRIBEXGC

Ij Metwork adapters ~
v B? Other devices
Bi Unknown device
~ [ Ports (COM & LPT)
i EMH CDC (COM3)
= Print queues
1 Processors
7 Security devices o

Windows has successfully updated your drivers

Windows has finished installing the drivers for this device:

EMH CDC

Close

Alternative Installation in Windows 7:
1. Copy the Driver file "EMH_CDC.inf" directly into following directory on your computer:
C:\Windows\inf

(USB driver file (EMH_CDC.inf) can be found on CALegration installation USB Memory Stick in folder
"usb driver" or directly on the CF Card of the PRS 600.3).

2. Connect PRS 600.3 to a free USB port on your computer.

3. Windows is searching for the USB driver file and will install it automatically. After successful
installation, a beep from the PRS 600.3 is hearable.

5.5.3 CAlLegration settings

Select the USB COM-port in the CALegration System Device connection settings. CALegration is
only showing the COM-ports where the driver mentioned above is installed for.

& PRS 600, 3|System Device * |.J -l
System Device
3 &2 PRS 600,3 (£40348) Connection
e || setinge

3} E7] Default Settings

') Ethernet

Port

D=
© CoM1 ]

Test

o Mot connected.
|

[

A
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6. =tData Base ‘ Test results and administrative data

EZReference [ FEIPower Quality I X Source I 1% Sequence =& Data Base |4 Assist

24
& |

ac) MTE
a1 N

a | | N

ERSEEI VRG] = BBBBi 11.63/2p13 SHAB139 CRUIIPAZ:

eal 8. 1GEI =l 88:17:35
21.83.2013

Indications / settings

i Call Administrative data menu [6.4]

Call Meter data menu [6.5]

Call Transformer data menu [6.6]

Call Loadpoint Data menu [6.7]

Call View test results menu [6.2]

Lock the keyboard with password

Data Base menu card

The data base menu gives access to all
administrative data sets (ADS) and test results
data sets (TDS), which are saved on the compact
flash card.

Parts of the data base can either be entered or
modified manually with the internal virtual
keyboard, an external keyboard or can be loaded
into the unit with the software CALegration. Data
transfer from PC to the compact flash card can be
done via interface or directly with an adapter for the
compact flash card connected to the PC.

Access to parts of the data base is possible from
different menu cards and sub menus.

emf  Basic settings of the instrument see chapter [5]
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6.1 Data Base functions

[t | [Meter Tvpe Selections: Data base file selection menu

e The window on the right side shows a directory
OGN o == R (e.g. Meter Type Selections) with subfolders and
g | |2 ZMod0s (CORE ) (11 object files. There exist several object file types for

the different parts of the data base.

The two FB columns at the left side show all the
& available data base functions, which can be

= applied on the object files.

The object file selection menu can be called from

&

:

different MCs and different locations. If some FB’s
J are not used at a call of the object file selection
menu, they are shown “grayed out” and are not
accessible in this case.

BECAND

Indications / settings

0 | 0 | 2%

Basic file handling functions

oee | om | O

Common functions for the listed FB’s (example shown for load object file)

_@ &hﬁc: ﬂefkgyg;_snelectiunsi ACtlvate fUﬂCtIOI’] .
8 ZMDAT0 Select and activate FB by pressing on

IL - EXIT -

b — NEW it. The FB is shown depressed. A red

il ZMD <DIR>

3 ZMD405 15022018 11:20°62 1213 frame surrounds the file window and a
yellow selection line is shown.

H

ﬂ ﬂhﬁ:»

om)

e
[l

2elfesr\;'n!:|rl:jeSelectiuns= ACtlvate Subf0|del’ / Se|eCt flle
i_z_'_V'ED:T"___ Select the corresponding subfolder by
OE8 [, —roor- pressing on it. The path with root
B | [C5onew 04045013 1655-44 1543 directory (Meter Type .Selectlon_s:) and
& ZMD410 04042013 16:56:18 1543 subfolders (LG\ZMD) is shown in the
header.

Select the desired file by pressing on
it. (e.g. ZMD410 for load or ---NEW---
for save).

Higher folder levels can also be
selected with --- UP --- or --- ROOT ---,
see description under browse.

Note: Direct selection of folders is not
working for delete and rename. Here
the browse function must be used.

2 i

LIEI=EY - LS CIEIEEY - L

Cancel function
Press EXIT to cancel the function.

Meter Tvpe Selections:
i L G\ZMD
E ZMD410

B —EXIT

. --ROOT -

- UP

B =~ NEW -

§ ZMD310 04.04.2013 15:55:44 1543
@ ZMD410 04.04.2013 15:56:18 1543
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=¥| | Edit actual object

The editor menu of the object file type indicated in the root directory (e.g. Meter Type
Selections) is displayed.

[Landis + Gyr

[ZMD410CT44.4207 52 B24

[FPAW Y

ULf | [ 0000 BV | 230V | 50 Hz
= | 100 JLA I 5A {] 0 )A
< guzg | [MTEO1020
&b | ErrEaE
5

View actual object

Actual meter type dataset

The actual content of the object can
be viewed and changed directly.
The content of the entry fields
depend on the forgoing actions.

If an object was loaded before, the
content of this object file is shown.

If reset object to defaults or create /
edit new object was called before, the
fields are empty.

Some fields can directly be changed
(e.g. Approval Number: MTE01020),
other fields contain links to sub
menus (e.g manufacturer: Landis +
Gyr) or show object file names of
linked object files.

n Exit, back to file selection
menu.

Note: To keep the changes, they
must be saved after leaving the
menu, otherwise they will be lost at
next power off.

The content of the actual object dataset of the file type indicated in the root directory
(e.g. Meter Type Selections) is displayed.

Prin. :ELECTRONICAL

AppNoO:MTE01020
Manufacturer:
Name: Landis + Gv¥r
No. : M01

230V
f: 50H=z NT :
MSysl1:P 1% Co:

MSy¥s2:¢ 2% Co:

[Tvpe: ZMDA10CT44.4207 S2 B24

Prin. :Secundary Transformer CT- VT
U: 1: 1A

(10

0
5000

000

e

«f Load object file

Meter Tvpe Selections:
il --- ROOT -
E ZMD410CT44

- EXIT -

Ei - NEW ---

E Siemens Meter

E ZMD410CT44

E adSiemens Meter

29.07.2013 09:28:36 1252
29.07.2013 10:10:00 1015
29.07.2013 09:28:36 1297

View actual meter type

The data of the actual object is
displayed.

This function gives a good overview
over the actual object dataset,
because all data, also the data of the
linked submenus and object files, is
shown at once.

Load object file

Load file by pressing on
corresponding name in the list.
The file is loaded and the editor of
the actual object dataset is shown
(see description for edit actual
object).
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=f

Save object file

Meter Tvee Selections:
il - ROOT -
E ZMD410CT44

M - EXIT -

Ei - NEW ---

E Siemens Meter

E ZMD410CT44

E adSiemens Meter

29.07.2013 09:28:36 1252
29.07.2013 10:10:00 1015
29.07.2013 09:28:36 1297

LG ZMD120AM

| Save actual obiject

ESC

] s a] ] ] a] =]~

a|wle|r|r]z]ufi]olr|
Y I I I I

v|x|c|v|s|nm|:]|:]e]
1)

Space

8 o

Such file already exist.
Reenter file name?

Vo]  Xnol

Select Admin Dataset:
il - ROOT ---
El Defaults

n---EXIT -
Ei -~ NEWY ---
E ADS MTE
El Defaults

Confirm ovenarite obiect?

g Overwrite |

29.07.201310:10:06 365
29.07.201312:17:48 950

Any Test Results:
il --- ROOT -
E - NEW ---

E 2013_05_23_05h_02m_14s_ERR
E 2013_05_23_08h_26m_48s_ERR
E 2013_05_23_08h_29m_54s_ERR
E 2013_05_23_08h_31m_45s_ERR
E 2013_05_24_08h_26m_57s_ERR
E 2013_05_24_05h_00m_22s_ERR
E 2013_05_24_05h_21m_28s_ERR
E 2013_05_24_05h_52m_00s_ERR
E Burden

104 0eii
290720 F

104 0eii
290720 F

104 0eii
290720 F

104 0eii
290720 F

104 0eii
290720 F

104 0eii
290720 F

104 0eii
290720 F

104 0eii
290720 F

29.07.2013 09:28:38

E E001 29.07.2013 10:10:02
E E0D2 29.07.2013 10:10:02
E E0D3 29.07.2013 10:10:02
B Errnrd 26 N7 2N12 NG-29-30
Confirm overwrite obiect?
onemritel _l\‘ Append | x Abort |

26k
18k
22k
22k
22k
22k
22k
22k
22k
22k
18k

18k
1R

Save as new file

Press on ---NEW--- to save dataset as
new file.

Enter / change name

The input of a name is required.

The name can be entered/changed with
the virtual keyboard. [4.3].

Press the Enter key to terminate the
save function.

Warning file exists, re-enter name?
OK: Re-enter different file name and
press Enter key to terminate.

NO: The rename function is cancelled.
Save as defaults

Select file named Defaults in root
directory (e.g. Admin Dataset). A
confirmation is required, because an
existing file will be overwritten.

Confirm overwriting

Overwrite: Overwrite Defaults with new
settings. At next power on these
settings will be loaded as default. The
save function is terminated.

Abort: Cancel save function. The
actual defaults settings remain
unchanged.

Save to existing result file

With this function several measurement
data sets can be saved in the same
result file.

Confirm overwriting / append
Overwrite: The old measurement data
set will be overwritten with the new data
set.

Append: The new measurement data
set will be appended to the existing file.
This option is only available at
measurement result files.

Abort: Cancel save function.
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123,45 |

[
[Custom
UIf [ [R% | 50 Hz
- | 0 A (| 0 )A
whag | |
&
s

Reset actual object to defaults

The empty editor menu of the object file type indicated in the root directory (e.g. Meter
Type Selections) is displayed.

Actual meter type dataset - empty
The input fields are empty or reset to
default values.

Enter new dataset as desired. See
description of different actual object
datasets for the meaning of the listed
entry fields.

n Exit, back to file selection
menu.

=l | Save the values entered at
the actual object dataset to a
file in the data base (optional)

Note: If the entries are not saved, they
will be lost at power off.

The actual object dataset is cleared. All entry fields and links to submenus and other

object files are empty.

282 Edit actual object name

This function is similar to a "Save as" function (file can be saved under a new name
and original file will remain the same).

For simple renaming a file refer to the "Rename object file or folder" function.

Meter Tvpe Selections: The name of the actual loaded object
@ -~ ROOT - can be edited by pressing on the FB
EREdSISmEIINCE S (in this example the adSiemens
N Meter is the actual loaded object).

B LG ZMD120AM 29.07.2013 11:00:10 1480

B Siemens Meter 29.07.2013 09:28:36 1252

B ZMD410CT44 29.07.2013 10:10:00 1015

B adSiemens Meter 29.07.2013 09:28:36 1297

adSiemens Meter 123 E,dt't tTek Obtj)eCt gamg by USIEg tthet

| Edit actual obiect name virtual keyboard and press Enter to
terminate.

Meter Tvpe Selections: The editepl file must be saved and will
@ -~ ROOT -~ then be displayed in the list

B adSiemens Meter 123/ (adSiemens Meter 123).

N The original file remains in the list.

B LG ZMD120AM 29.07.2013 11:00:10 1480

B Siemens Meter 29.07.2013 09:28:36 1252

B ZMD410CT44 29.07.2013 10:10:00 1015

B adSiemens Meter 29.07.2013 15:00:08 1423

B adSiemens Meter 123  29.07.2013 15:02:42 1427

|
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HE® | Delete object file or folder

Meter Tyvre Selections:

il --- ROOT -

E adSiemens Meter
M ---EXIT -

Ei --- NEWY ---

E LG ZMD120AM

E Siemens Meter

E ZMD410CT44

E adSiemens Meter

29.07.2013 11:00:10 1480
29.07.201309:28:36 1252
29.07.2013 10:10:00 1015
29.07.201314:39:14 1423

Confirm delete file?

/o X

Meter Tyvre Selections:

@ - ROOT
B - NEW —
L - EXIT -
G - NEW -

E Siemens Meter
B ZMD410CT44
E adSiemens Meter

29.07.201309:28:36 1252
29.07.2013 10:10:00 1015
29.07.2013 15:00:08 1423

Meter Tvee Selections:
mLG
E ZMD410CT44

L EXIT -
. --ROOT -
v == UP -

B - NEW -
i MM

i ZMD

<DIR>
<DIR>

Folder and all its content
will be deleted. Continue ?

W oK ‘

Meter Tvee Selections:
LG
E ZMD410CT44

L — EXIT -
. --ROOT -
- UP —

B = NEW -
8 ZMD

<DIR>

3t | Rename object file or folder

Meter Tvree Selections:
il LG\ZMD
B ZMD120AMt

1L - ENDE -

«x -~ UBERGEORDNET --
& - NEU —

B ZMD120AMt

B ZMD410CT44

= - HAUPTVERZEICHNIS -

30.07.2013 11:27:14 1478
30.07.2013 10:36:24 1479

ZMD120AMtr53

[ Rename obiect in storage

Delete object file

Select the corresponding file to be
deleted.

A confirmation is requested.

Confirm delete file
NO: The delete function is cancelled.

OK: The file is deleted and the delete
function is terminated.

Delete folder

Select the corresponding folder to be
deleted.

A confirmation is requested.

Confirm delete folder
NO: The delete function is canceled.

OK: The folder and all its content
(files and subfolders) are deleted.
The function is terminated.

Activate rename
Select file to be renamed by pressing
on the name.

Change name
Change name with the virtual
keyboard.
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Meter Tvre Selections:

@ LG\ZMD
B ZMD120AMtr53
L —EXIT

. —-ROOT -~
v = UP -

G - NEW -

B ZMD120AMtr53
B ZMD410CT44

30.07.2013 11:33:36 1481
30.07.2013 10:36:24 1479

Reenter file name?

v oK]

Such file already exist.

)(N0|

Terminate rename

Press Enter on the virtual keyboard
to terminate the function.

If the name was not changed a
warning appears.

Warning file exists, reenter name?
OK: Reenter different file name and
press Enter again to terminate.

NO: The rename function is
cancelled.

g]" Create new folder/subfolder
Meter Tvpe Selections: Select / activate neW_
mLG Select line ---NEW--- in the root
R0 e directory or sub directory where the
r - EEET":__ new folder/subfolder shall be created,
e UP — and enter the name with the virtual
G - NEW - keyboard.
@ ZMD <DIR>
MV A Enter folder name _
| Create new folder Enter name of folder (MM) with the
virtual keyboard.
Meter Tvee Selections: Terminate functlon.
mLG Press Enter on the virtual keyboard
B ALDESICIEE and new folder is created (MM). The
AL - EXIT - function is terminated.
. —-ROOT -
- UP —
G - NEW -
i MM <DIR>
@ ZMD <DIR>
A& Browse folders/subfolders
Meter Tyre Selections: Select folder .
@mLG Select folder (MM) in actual path (LG)
8 — NEW — by pressing on name.
ML EXIT -
. —ROOT -
o= UP -—
Gi - NEW -
s MM <DIR>
s ZMD <DIR>
Meter Tvpe Selections: Change to subfolder .
@l LGYMM The subfolder content is shown. The
=AM NM2400 second header line shows the new
AL == EXIT - path (LG\MM).
. —ROOT -
o= UP -—
Gi - NEW -
B MM2400 30.07.2013 12:09:58 1475
Jew = UP il Change to upper folder
Select --- UP --- to change to next
| higher level.
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Change to root directory

|- —ROOT-- ]|
Select --- ROOT --- to change to the
root directory (e.g. Meter Type
Selections)

| & MM2400 3007.201312:09:58 1475 [ | e€rminate browse

Pressing on any line with a file name
or --- NEW --- or --- EXIT ---
terminates the browse function.

Change sorting order

Push on the FB to cyclically change between the 7 different sorting orders:

Sort directories followed by files ascending according names.

Sort files followed by directories descending according hames.

Sort files and directories ascending according creation dates
Sort files and directories descending according creation dates
Sort files ascending according file size

Sort files descending according file size

No sorting
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E‘ View of saved test results and measurement information

6.2
=2 = View results menu
& | =1 B | call Any Test Results directory
AL Call FRef Test Results directory
g
= |J
150+
et

Following some examples of viewing the results saved in the Any Test Results directory are shown.
The results of the other directory FRef Test Results can be viewed in the same way.

Any Test Results:
i - ROOT —
B 1+16

L~ EXIT ~

Any Test Results directory

4 | B% ’
: All standard result files saved on the compact flash

G - NEW -

29.07.201309:28:38
20.07.201309:28:38
20.07.201309:28:38
20.07.201309:28:38
29.07.2013 09:28:38

B 1+16
E111
B 112
2113
114

Abc=
+Bca

8115
8117
B 2012_08_21_15h_33m_36s_ANY
B 2012_08_22 08h_49m_60s_ERR
B 2012_08_22 08h_49m_66s_ERR

B 2012_08_22_14h_S0m_10s_ANY
B 201208 22 14h_68m_01s_ANY
B 2012_08_29_08h_61m_00s_ANY
1 B 2013_05_23_05h_00m_26s_ERR

B 2013_05_23 05h_01m_28s ERR

20.07.201309:28:38
20.07.201309:28: 33

B 2012_08_22_08h_56m_22s_Inst 29.07.13 09-23

Date: 11.0
FName : ZMD4

==
o

[ f=}
f=1%
W

Customer:

Dammstrasse 16

6304 Zug

Switzerland
TelNo:+41 41 724 24 28
eMail:info@mte.ch

Reference settings:

Mode: 4W ©n t: 1.0s
InU: i voltage inputs
InI: D Current inputs
RU1: 2
RU2: 2
RU3: 2

ir
60V

60V SYNC
60V s

Name: MTE AG
No. : EC001
Adr.: MTE Meter Test Equipment AG

05:01:28

Mode: : 1.0s
InU Dlrect voltage 1nputs
InI Direct current inputs
RU1 260V

RUZ2 260V SYNC

RU3 260V 7

RI1 5A N

RIZ2 5A SYNC

RI3: DA Ve

Foutl:PSum
Fout2:PSum
Fout3:PSum

Load values:
2.9874kW PF:

0.8659

card are listed in this directory. The result files
contain the combined results data with test results
data (TDS) and administrative data (ADS).

«f Select / load a result file

The view results menu is called

View results menu

The results are shown in a simple text format.
This allows a compact fast overview of the ADS
and TDS data saved in a result file

The first line shows date and time of saving. The
second line shows the result file name.

Scroll up and down with the scroll bar on the right
side to view further content.

Exit by pressing on #

Result file with several data sets

In a result file with several data sets saved in
continuous mode or with the append function the
actual shown result dataset 1 of total 15 (1/15) is
indicated as third header line.

Scroll up and down with the scroll bar on the right
side to view all datasets.
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6.3 Data Base structure

Stored measuring data [Result] contains two major parts:
e Administrative Dataset (ADS) [Result (Administration)]
e Test Results Dataset (TDS) [Result (Measurement)]

The ADS contains the main parts:

e Administrative dataset

e Meter dataset [Meter #1 to #3]

The TDS contains the parts:

¢ Results of the different measuring functions [Error] to [Query CR]

e Sequence results [Sequence Results]

Database structure

Result

‘ Result:(Administration)

‘ ‘ Result (Measurement) ‘

Owner No.
Contract No.
Manufact.. No.
Manufact.. Date

No.

Address

Tel. No. (Off.)
Tel.'No. (Mob.)
Email
Comment

No.

Address

Tel. No. (Off.)
Tel. No. (Mob:)
Email
Comment

I

No.

Address

Tel. No. (Off.)
Tel: No. (Mob.)
Email
Comment

No. Certificat. No.
Address Certificat. Date
Tel. No: (Off.) Comment

Tel. No. (Mob.)

Email

Comment

‘ Meas. System #1

#2

#3

#4

PT Type

(incl. U,1,9,P,Q,S, )

(incl. U,1,9,P,Q,S, )

(incl. U,l,e,P,Q,S, )

(incl. U,1,p,P,Q,S, )

(incl. U 1,9,P,Q,S, )

(incl. U,L,o,P,Q,S, )

(incl. U1,p,P,Q,S, )

(incl. U,1,9,P,Q,S, )

(incl. U,L,o,P,Q,S, )

(incl. U,1,¢,P,Q,S, )

(incl. U,L,o,P,Q,S, )

HEELEH

(incl. U,1,9,P,Q,S, )
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Detail structure

Meter / Installatio

o

Address

Tel. No. (Off.)
Tel. No. (Mob.)
Email
Comment

n

)

Name
Network Type
Electr. Values
Approval No.
Principle
Comment

No.

Address

Tel. No. (Off.)
Tel. No. (Mob.)
Email
Comment

Owner No.
Manuf. No.
Manuf, Date
Certif. No.
Certif. Date
Comment

Manufacturer
Type

Accuracy Class
Primary Current
Second. Current
Nominal Burden

Owner No.
Manuf. No. / Date
Certif. No./ Date
Volt. Drop Fuse
Volt. Drop Total

Manufacturer
Type

Accuracy Class
Primary Voltage
Second. Voltage

Comment

Nominal Burden

Country Code
Netwo. Op. Code
Zip Code

Energy Type
Accuracy Class
Const. optical

Const. electric.

Sequence results

Test Point #1

Source Parameters ‘

Test Parameters ‘

(incl. U Lo,

Ly )
OR

(incl. UL, ..2)

Test Point #n

H Source Parameters ‘

Test Parameters ‘

(incl. U,Lg, ...)

OR
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6.4 Administrative data

=7 Administrative data menu

Bz =4&| Administrative dataset (ADS)

I A | Address data
An ADS object can be linked to a test result data
set (TDS) and be saved together with the results
as a result file.

&l

| %0

e=C

6.4.1 Edit admin dataset (ADS)

i | £ | o ) ‘ Call edit actual object or load object file or create new object at the file
selection menu [6.1] to call the actual object menu.

Actual admin dataset (ADS)
The file names of the actual loaded data base

[Installation Address

[Customer Address elements are shown at:
: |[Eneray Supplier Address Jﬁ E InSta”atlon addreSS
‘?4, ') [Network Suprlier Address E Customer address

T&| Energy Supplier address

7?  Network Operator address
Enter to load or modify objects [6.4.2]

o

i [ Exit, back to calling menu

6.4.2 LI Edit address data

i | £ | "B ‘ Call edit actual object or load object file or create new object at the file
selection menu [6.1] to call the actual object menu.

Actual customer dataset

[ECo01 . . .
e Enter or modify with virtual keyboard or external
MTE Meter Test Egquipment AG
| B keyboard:
| |Switzerland
— Xem| Customer number
g | 8 | Customer address
_ Phone number
@ |1nfn@mte.ch
’ B Mobile phone number
n { E-mail address
Comment to customer dataset
n Exit, back to file selection menu.
|
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6.5

l‘ Meter data

Indications / settings

6.5.1

= 0]

Meter data menu

i1 | Meter type dataset

Bl | Meter dataset

[l | B | Load/edit object files

The file selection menu [6.1] is called and an object file directory is displayed:

FB Directory Description
Meter Type Selections [6.5.1]
E Meter Selections [6.5.2]

Meter type dataset

Call edit actual object or load object file or create new object at the file
selection menu [6.1] to call the actual object menu.

Actual meter type dataset

[Landis + Gvr

Meter principle

[ZMD410CT44.4207 52 B24

Manufacturer
[BPaw Y
[ 6000 ALY | | 50 Hz Meter type
100 LA | (I 6 ) A
Meter network type
[MTEO7T020
Meter connection type
|2 {PZ,QZ)

UIf | Electrical values

o
“m#|  Approval Number
©#it| Measure system setup
Comments
|
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Indications / settings

2 Meter principle

F] »es Electronic meter

Ferraris meter

Manufacturer

Load manufacturer data from database.

Meter type

Enter name of meter type.

Al [ Meter network type
Network Network type selection menu

[ KX Pawy 123231207120 Grehase dwirewwe | Select desired network type. The

AL 3P3W  (U123/113/120°120° _ 3-phase 3-wire | selected network is shown pressed.
—  1P2w W33 Single phase Z-wire | Press on exit door to leave the

- 1P3W (U121112/180°) Sinale phase 3-wire | selection menu.

A zp3w (U1211121120°) 2-phase 3-wire |

AL 3PAWa  (U1231M231180%90°%  3-phase d-wire delta |

A Custom |

n |

Meter connection type

BIL

Direct connection

Transformer operated related to primary.

_:__i Transformer operated related to secondary.
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lﬂ::f Electrical values

Ut |

AN | 50 Hz Nominal voltage / frequency

5A (] §)A Basic current, max current

UITL | |

Ist 0.006 A

Itr 025 A

6000 DLV | 100 LA vt Primary voltage / current
Starting current Ist

Transitional current Itr

mn | 005A Imin Minimum current Imin

E E

-

Ul L

H

Ist

Itr

Imin

L

ENEEEEE

Exit screen

Nominal voltage

Enter nominal voltage as indicated on the meter or the specification.

U (phase - neutral) or U (phase - phase) must be entered depending on
meter connection type.

Nominal frequency

Enter nominal frequency as indicated on the meter or the specification.

Basic current

Enter basic current Ib at direct connected meters or nominal current In at
transformer connected meters, as indicated on the meter or specification.
Maximum current

Enter maximum current as indicated on the meter or the specification.

Primary nominal voltage

Enter primary nominal voltage as indicated on voltage transformer or the
specification.

Primary nominal current

Enter primary nominal current as indicated on current transformer or the
specification.

Starting Current

Enter the starting current Ist according to EN 50470-1 standard.
Typically, 2-6% of Itr for CT connected meters and 4-5% of Itr for direct
connected meters.

Transitional Current

Enter the transitional current Itr according to EN 50470-1 standard.
Typically, 5% of In for CT connected meters and 10% of In for direct
connected meters.

Minimum Current

Enter the minimum current Imin according to EN 50470-1 standard.
Typically, 20-40% of Itr for CT connected meters and 30-50% of Itr for direct
connected meters.

Exit the screen.
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####[ Approval number

Approval number
Any alphanumerical approval identification, defined by customer, country of
manufacturer, based on accepted type tests

@18 |  Call Measure systems setup menu [6.5.1.1]

Enter Comments

i Exit, back to calling menu

6.5.1.1 @ Measure systems setup

E&]:“ [P Co=10000 imp/kWh Ce=0.5 Whiime Measure systems setup menu .

= Up to four measure systems can be defined for one
) s | [Q Co=10000 imefkvarh Ce=05 varhiime meter type .

= The names of the actual loaded data base object
] files are shown at:

ﬁl ! B ﬁl Measure system 1 .. 4

=L

Indications / settings

P P
@ Q

Bb| | Load / edit object files

The file selection menu [6.1] is called with the object file directory:
Measure System Selection
For description of actual measure system dataset see [6.5.1.2]

ﬂ [ Exit, save actual settings, back to calling menu
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6.5.1.2 @ Measure system dataset

i) | “f | B ‘ Call edit actual object or load object file or create new object at the file
selection menu [6.1] to call the actual object menu.
E |[——= Actual measure system dataset
Enter or modify directly with virtual or external
% a5 % keyboard:
CR< | [ 10000 & ikwh & E Measuring system type
CiR= | [ 05 [ wni % Accuracy class
en=| Meter constant and unit of disc mark /
LED
Meter constant and unit of electrical
. kel output

Indications / settings

E | & P [ Energy type

Select energy type with up/down cursor keys (cyclical mode):
PX | Active energy import / export
QX Reactive energy import / export
S» | Apparent energy import / export
122 I1>-hours (used at transformer loss meters, copper and leakage loss)

U2z U?-hours (used at transformer loss meters, iron and core loss)

% [ | 05 % Accuracy class

Enter accuracy class of measuring system in percentage (%) as indicated on meter or
specifications.

CR<> | | 10000 |ol ikwh 8l Meter constant of disc mark /LED impulse output

CiR- | | 05 |o]  whi 8l Meter constant of electrical impulse output

Constant value

Enter constant value for disc mark (1 revolution (r) = 1 impulse (i) ) or LED impulse
output or electrical impulse output as indicated on the meter or specifications.

Unit
Available units depending on selected energy type
P.. Q.. S.. U2 12

ilk..h  i/kWh i/kvarh i/lkVAh i/lkWh i/lkWh
i/..h i/Wh i/varh i/VAh i’'Wh i’Wh
il..s i'Ws ilvars i'VAs i'Ws i"Ws
k..h/i  kWh/i kvarh/i kVAh/i kWh/i kWh/i
hii Wh/i varh/i VAh/i Wh/i Wh/i
.Sl Wsli vars/i VAs/i Wsli Wsli
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11l [ Exit, save actual settings, back to calling menu

6.5.2 ll Meter dataset

i) | £ | o ] ‘ Call edit actual object or load object file or create new object at the file
selection menu [6.1] to call the actual object menu.

Tost Setup ZMD410 with CT/PT Current transformers CT1 .. CT3

: !

% [7MD410CT44 Actual meter dataset
MIESS e 15, Following object files can be loaded. The file
IE5 | toivitoov | tokviiov | tokvitov | Names of the actual loaded object files are shown
]l@ -CTL1 - | -CTL2- | -CTL3- | at:
2004 : BA 200A : 5A 200A : 5A
!?
vﬁég E i#### |CH 987650 12345 00ATTE39KH3802D78R45 Meter type
: e loost7 & | Customer Address
@’ | [e5a08811 [01.04.2006
Il Voltage transformers PT1 .. PT3
LT | 115863 [04.01.2008
11
FH

Metering code

Enter or modify directly with virtual or external
keyboard:

A=  Owner number / Contract number
Manufacturer number / Date

Certification number / Date

Comment to meter dataset

Indications / settings

Load / edit object file

The file selection menu [6.1] is called with the object file directory:
Meter Type Selections
For description of actual meter type dataset see [6.5.1]

A [ Load / edit object file

The file selection menu [6.1] is called with the object file directory:
Select Customer Address
For description of generally create and edit addresses see [6.4.2]

-CTL1- -CTL2- -CTL3- o _
| | B2 | 2004:54 | 200a:5A | 200a:5a | Load/edit object files

Up to three current and / or voltage transformers can be linked to the phases 1 to 3 of a
meter. In this way, a whole substation setup can be defined.

Example for loading of CT

Press the button below CT L1 (200A : 5A). The file selection menu [6.1] is called and an
object file directory is displayed.

Select / load file from directory. The object file loaded at phase 1 is automatically copied
to phases 2 and 3.

Select fields of phases 2 and 3 to individually load other settings for these phases.
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The number of active input fields is depending on the connection mode defined in the
loaded meter type. E.g. at 3-wire mode only 2 input fields are active.

FB

||

1

Directory Description
CT Selections [6.6.2]
PT Selections [6.6.4]

Load / enter metering code

The file

selection menu [6.1] is called with the object file directory:

Metering code Selections

“f Call Load obiject file to load a saved metering code. The meter data set
menu is displayed again and the loaded metering code is displayed.
_@ "D ‘ Call edit actual object or create new object to call the actual meter
code dataset menu.
Actual meter code dataset
[CH 987650 12345 O00A7T839KH3802D78R45 Entel’ or m0d|fy dil‘eCtly W|th Virtual or
R | cn external keyboard:
Fa| meres— %> Country code
Py — 73| Network operator code
E@] |UUA?T839KH3802D78R45 "4“;3’; ZIP COde
Bl Metering code
L L | Exit, back to calling menu

[ (1]

Exit file selection menu, back to meter dataset menu. The entered metering
code is displayed.

A [ Exit, save actual settings, back to calling menu
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6.6 E Transformer data

EX| o
B e

Ay | 1%
gl

| X0~

(- d

i | Load/edit object file

Transformer data menu

Object files for current CT and potential PT types
and CT / PT transformers can be loaded. The file
names of the actual loaded object files are shown
at:

i Current transformer CT type dataset

1 Current transformer CT dataset
i Potential transformer PT type dataset
1

P
I
i
I

Potential transformer PT dataset

The file selection menu [6.1] is called with the object file directory:

CT Type Selections
For description of actual

| | & [ Load / edit object file

current transformer CT type see [6.6.1]

The file selection menu [6.1] is called with the object file directory:

CT Selections
For description of actual

Ji@> | Load/ edit object file

current transformer CT dataset see [6.6.2]

The file selection menu [6.1] is called with the object file directory:

PT Type Selections
For description of actual

| | = [ Load / edit object file

potential transformer PT type dataset see [6.6.3]

The file selection menu [6.1] is called with the object file directory:

PT Selections
For description of actual

potential transformer PT dataset see [6.6.4]
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6.6.1 @ Current transformer CT type dataset

i | £ | o ] ‘ Call edit actual object or load object file or create new object at the file
selection menu [6.1] to call the actual object menu.

b | Ritz Actual CT type dataset menu

Enter or modify directly with virtual or external
Jge | Bss 1z keyboard:

% |— o5 % @& | Manufacturer
1 M| Current transformer CT type

200 AL [ 5 A

1l I % | Accuracy class
Tea| m 75w 1ir | Primary current

n Il'| Secondary current

Iva| Nominal burden

=

Exit, back to calling menu

6.6.2 1 Current transformer CT dataset

i | o | o ] ‘ Call edit actual object or load object file or create new object at the file
selection menu [6.1] to call the actual object menu.

fi¢ | RzrssTzz00At05A ACFU&| .CT dataset

Object files for current transformer CT’s and
A#### | MTECT045 current transformer CT types can be loaded. The
i file names of the actual loaded object files are
by | [45365 [13.02.2004 shown at:
P | 122 25072009 ¥i2| Current transformer CT type

Enter or modify directly with virtual or external
keyboard:

*aws|  Owner number

Substation 05

i

-]

Manufacturer number / Date

®
=

Certification number / Date

£
e

Comment to CT dataset

T

Exit, back to calling menu

Indications / settings

Jid© | Load/edit object file

The file selection menu [6.1] is called with the object file directory:
CT Type Selections
For description of actual current CT type dataset see [6.6.1]
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6.6.3 @ Potential transformer PT type dataset

i | £ | o ] ‘ Call edit actual object or load object file or create new object at the file
selection menu [6.1] to call the actual object menu.

Ritz Actual PT type dataset
Enter or modify directly with keypad or external

IVES 12 keyboard for:
—— @ | Manufacturer

Tiv ¥iv| Potential transformer PT type dataset
[ 10000 v 100 v

gl [T % | Accuracy class

Tva| I 2 wa Jlv | Primary voltage

L Jl| Secondary voltage

Iva| Nominal burden

=

Exit, back to calling menu

6.6.4 1 Potential transformer PT dataset

i | o | o ] ‘ Call edit actual object or load object file or create new object at the file
selection menu [6.1] to call the actual object menu.

i | Reves R oV Actual PT dataset
Object files for potential transformer PT’s and

A##n | MTEPT023 potential transformer PT types can be loaded. The
) p— S— file names of the actual loaded object files are

" shown at:

[ | [se7esasat BRI ¥ | Potential transformer PT type
Tl | T 0.05 v o J 0.1 v

— Enter or modify directly with keypad or external
keyboard for:
n x=#«| Owner number

501
=

Manufacturer number / Date

Certification number / Date

£
e

li:| Voltage drop fuse / voltage drop total
Comment to CT dataset

Exit, back to calling menu

EEE

Indications / settings

Ji3© |  Load / edit object file

The file selection menu [6.1] is called with the object file directory:
PT Type Selections
For description of actual potential PT type dataset see [6.6.3]
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6.7 M Load point data

Ei| B Load point data menu
— Object files for load point data can be loaded. The
Les file names of the actual loaded object files are
Py shown at:
i_mmm *2¢  Load point dataset

.- == | e | Harmonics
it | RCS Ripple Control telegram type dataset
1  RCS Ripple Control Sequence dataset

6.7.1 % Load point dataset

Indications / settings

¥3¢ | Load/edit object file

The file selection menu [6.1] is called with the object file directory:
Load point Selections
For description of Load point dataset see [7.2.1]

6.7.2 | Harmonics dataset

The file selection menu [6.1] is called with the object file directory:
Harmonics Selections
For description of Harmonics dataset see [7.3.1]

6.7.3 ﬁl Ripple control RCS telegram type dataset

2% | | Load / edit object file

The file selection menu [6.1] is called with the object file directory:
RSC Param Selections
For description of RCS Ripple Control parameter type dataset see [7.4.2]

6.7.4 % Ripple control RC Sequence dataset

LI | Load / edit object file

The file selection menu [6.1] is called with the object file directory:
RCS Telegram Selections
For description of RC Sequence Telegrams dataset see [7.4.1]
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7. \source | Portable Power Source
EReference | [FPower Quality | i Source 1§ Seauence [=tDataBase [ 42ssist|  Power Source menu card
B This menu card contains the following menus and
functions:
E e Name of menu card
= MTE e Load Points menu
e Harmonics menu
/\ e Ripple Control menu
BIT | \/ e Slider Screen
e Slider Screen User-defined
4| e Power Source Setup menu
. e Status line
ERSGEH.SYA.62= BpAP2 21.85,28131 SHAG159 CRILEp2
e e o e — [V Fa [0 [ [ e
[0080371D7C55 = | The Name, Serial Number and Firmware Version
[PPS400.3 #27388 V3.15 of the Power Source can be found in the Bluetooth

&

setup (see chapter [5.3.2])

Warning!

There might be dangerous voltages and currents at the terminals of the
power source after switching it ON. Regard the local safety precautions
before working with the device.

Call Load Point menu [7.2]

The menu allows the handling and definition of the load points with the setting of all
possible parameters.

Eﬁ}ﬁ Call Harmonics menu [7.3]
The menu allows the handling and definition of harmonics with the setting of all
possible parameters.

?ﬁ% Call Ripple Control menu [7.4]
The menu allows the handling and definition of ripple control telegrams with the setting
of all possible parameters.

‘|"i' Call Slider Screen menu [7.6]
The menu allows to manually adjust load points with regulators for Voltage, Current
and Phaseangle.

$I5 | Call User-defined Slider Screen menu [7.7]
The menu allows to manually adjust load points with regulators for 3 user defined
values at once. Choose from Voltage, Current, Phaseangle, Baseangle and Frequency

| or disable the slider.
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el [ Call Power Source Setup menu [7.1]

The menu allows to configure basic power source settings such as maximum values of
voltage and current and as well as current outputs configuration. These settings can be
saved and recalled in this menu.

The parameters menu is reserved to MTE service staff. The display of the parameters
will be useful for the user to give detailed information to the service staff.

Warning!

The power source will also work without compact flash card. The database is
saved on the compact flash card and therefore will be no access to the
database without compact flash card. The initial settings Ulof will be 0. At
least Ulpf must be set and the settings Umax Imax must be checked before
operation.

7.1 = Power Source Setup

nc
lss
]
% %

201204
-

£
-

=] | |0

7.1.1

Umax

Imax

n

i lleimlle]r

Umax

Power source setup menu

This menu contains the following menus and
functions:

e Umax Imax menu

e Current output selection

e Power source system parameters menu
e Load/save source selections menu

Umax
JI— Setup of Umax and Imax and nominal values Un and In

L-N:[276 v L-L:[480 % Umax Imax menu
This menu contains the following menus and
I functions:
v ¢ Edit UmaxLN and UmaxLL
o Edit Imax
N e EditUn
e Editin
e Call meter types menu
e Load/save Umax Imax settings menu

Maximum voltage Umax

The amplitude of the output voltage will be limited either to the setting UmaxLN or
UmaxLL depending on the selected network type. It can prevent damages of reference
meter and meter under test.
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Imax

Un

3

7.1.2

L-N:[276 ¥  The phase to neutral maximum voltage UmaxLN can be set
in the range 0V...300V.

L-L: j480 ¥  The phase to phase maximum voltage UmaxLL can be set
in the range OV...600V.

Note: The phase to phase maximum voltage is
recommended to be limited to <UmaxLN> x V3 in a 3P4W
network or to <UmaxLN> x 2 in a 1P3W network.

Maximum current Imax

The amplitude of the output current will be limited to the setting Imax. It can prevent
damages of reference meter and meter under test.

|80 A The maximum phase current Imax can be set in the range
0A...120A.

Nominal voltage Un

230 v The nominal voltage Un can be set without any range but
will be limited by the maximum settings of Umax.

Nominal current In

|20 A The nominal current In can be set without any range, but will
be limited to <Imax>. Therefore, the basis current Ib or
nominal current In of the defined meter will be taken.

Load Meter Type settings from directory Meter Type Selections [6.5.1]
The parameter Un, In, Imax will be loaded from selected meter type.
Load/save settings from/to directory Source Limits [4.4]

The settings UmaxLN, UmaxLL, Imax, Un and In can be loaded or saved.

Exit and accept settings, back to calling menu.

Setup current output

!!:‘é 23‘1'.'151 Select Current output

The FB current output will either connect or separate the red 12A output of the power
source with the red 120A output of the power source in the current range 0A...12.0000A.
The black 12A output of the power source is always connected to the black 120A output of
the power source.
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©o+120A
* Stz

©e-+120A
B

Warning!
Connect the 120A cables to the 120A current connectors.
Remove the 12A cables and the 12A current bridges from the
12A sockets.

Connect currents 0A...12A to 12A sockets.
Connect currents 12.0001A...120A to 120A current connectors.

A\

Set the direct current inputs for the PRS 600.3 in reference
meter setup menu to Direct current inputs 120A.

Current output range OA...12.0000A

Red 12A socket and red 120A current connector is connected if current
output has been switched on at least one time.

Current output range 12.0001A...120A

Red 12A socket and red 120A current connector are separated.

Call Power source system parameters menu

7.2

M Load point definition

Lz

% UmaxLN 308.08 V [UmaxLL 520.68 V [max | 12888 A

3

1

Lz

[us [230.000 V

Ju: [230000 V

Jus [230000 V

Ils

(500000 A

[500000 A | [i;

500000 A

UL UZE U3E 11E

[Pr 3000 ° [3000 ° | [P [ 3000 °
[®b: [ 000 ° [12000 ° | [®bs [240.00 °
(50000 Hz

1260 136

Load/save settings from/to directory Source Selections

Exit and accept settings, back to calling menu.

Load point menu

This menu contains the following menus and
functions additional to the power source menu:
e Start/Stop load point

e Fast Stop load point

o Ulgf menu

e Display of network selection

e Load/save menu

e Display of Umaximax settings
o Display of Ulpf settings

e Vector diagram monitor

e Waveform monitor

.@Q @ Start/Stop power source and Fast Stop power source [7.5]
giﬂf Call Edit Load point Ulgf menu [7.2.1]
ef] Load/save settings from/to directory Load Point Selections
|
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7.2.1 % Edit load point

*I 3PAW Y {U12311M123/120°,120°)  3-phase 4-wire wye Edlt |0ad pOint menu .
This menu contains the following submenus and

U H .
U [230 B v 8 Uz [230 B v 8 Us[230 @ v 9l | functions:
e Network selection menu

¢ Edit voltage U or U1, U2, U3

|
e B A & wpo @ A E I |20—m|

P
Ll — %:sz? | Edit phase current 11, 12, I3
T CoRent sl e Edit phase angle current to voltage ¢1, ¢2, ¢3
P o— e [ e Phase sequence selection
LI e Edit frequency

)\] [ Network selection

Network

Network selection menu

ISR ST | This menu contains the following
A 3Paw (U123/113/120°,120° _ 3-phase 3-wire | functions:
— 1P2W U3 Single phase 2-wire | e The predefined network types are
— 1P3W__ (U12MM2180%) Single phase 3-wire | displayed
A 2P3w 12121209 2-phase 3-wire | ¢ One Network Type can be selected
M 3PAW~  (U123M11231180°.90°)  3-phase 4-wire defta |
o Custom |
n |

[ eaN T Uizsnasaozon i ehaseawieuse |  Select a network type.

n [ Exit and accept selection, back to
calling menu.
U: [230 @ v @ Edit phase to neutral voltage U1, U2, U3

Changing only the setting of voltage U: will cause an automatic setting of U, and Uz with
the set value of U;.

[@ v @&  The value for the phase to neutral voltage can be set between 0V...300V.
The voltage will be limited to <UmaxLN>.

[Bwun®  The value for the phase to neutral voltage can be set in % of voltage Un.
The phase to neutral voltage will be limited to UmaxLN.

ufp @ v &  Editvoltage U

The voltage will be limited either to <UmaxLN> or <UmaxLL>.
[B v &  The value for the voltage can be set between 0V...600V.
[@%un @  The value for the voltage can be set in % of voltage Un.

Warning!

The voltage U can be either the phase-phase voltage or the phase-neutral
voltage. See table Settings of voltage U depending on network type
[7.2.2]
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I: [20 @ A @ Edit phase current 1,12, I3

Changing only the setting of current |1 will cause an automatic setting of I, and Is with the
set value of Iy,

[ The value for the current can be set between OA...12A or 0A...120A. The
current will be limited to <Imax>.

[ %in & The value for the current can be set in % of current In.
[Em=max®  The value for the current can be set between 0%...100% Imax.

o1 0 @ - @ Edit phase angle between | and U

The value of the angle between current and voltage can be set in degree, cosLA, cosLE,
sinLA or sinLE. The unit can be selected also with the up/down cursor keys.

Unit Input range Input steps Calculation of angle ¢
@~ & | -360°...+360° @ 1°
Mcosiam  -1..+1 -1, -0.866, -0.5, .0.25, 0, | ¢ = acos (x)
+0.25, +0.5, +0.866, +1
[@costE@ -1..+1 -1, -0.866, -0.5, .0.25, 0, =-acos (x)
+0.25, +0.5, +0.866, +1
Msinca®  -1..+1 -1, -0.866, -0.5, .0.25, 0, = @ = asin (x)
+0.25, +0.5, +0.866, +1
[@sinlE® | -1...+1 -1, -0.866, -0.5, .0.25, 0, | ¢ =180° - asin (x)

+0.25, +0.5, +0.866, +1

[® L=-risnt ® Edit phase sequence

The settings for the phase sequence can be selected from the list or set with the keypad.

[o Lw=-Risht ® The phases inthe order L, Lo, L.

[B  Lm-Left 8 The phases inthe order Ly, L3, Lo.

ob:[120 o The phase angle ¢bl, ¢b2, ¢b3 can be set in the range 0°...+360°
(applicable only in a custom defined network)

f: |50 Hz @ Edit frequency

The frequency of the fundamental wave can be set in the range 45Hz...400Hz.

i [ Exit and accept settings, back to calling menu.
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7.2.2

Additional information to the network types

Settings of voltage U depending on network type

AN\

Warning!

Check the settings for the voltage. Dangerous high voltage can destroy your

meter under test!

The input field will be selected automatically depending on the selected network type.
The input fields for the settings of voltage can be related to the phase-phase voltage U,
or the phase-neutral voltage Uyn.

3P4WY  3P3W 1P2W 1P3W

H A = =

Settings input in Load point Ulgf menu

Un | X X

UL X X

U 100V 230V 240V
Ul 230V

u2 230V

U3 230V

Settings of source in load point menu

Ul 230V 57.7V ov 120V
u2 230V 57.7V ov 120V
U3 230V 57.7V 230V ov

Settings for = 1P2W mode

AN\

Warning!

In this mode voltage output Us and current output Iz will be used.

2P3W

A

120V
120V
120V

120V
ov

3P4WA

Vi

240V

120V
120V
207V

Custom

H

240V
240V
240V

240V
240V
240V
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Settings of phase sequence depending on network type

3PAWY

M A

3P3W 1P2W

—a

Settings input in Load point Ulgf menu

Settings of source in load point menu

@b L123
obl

b2

b3

ebl 0°
eb2  120°
eb3 | 240°

L123 -

0° 0°
120° 0°
240° 0°

Settings for 1-phase 3P3W mode
Operational mode for testing 3-phase 3-wire electricity meters

Devices under test should be connected using phases L1, L2, L3

1P3W 2P3W
- L123
0° 0°
180° 120°
0° 240°

3P4WA Custom
L123
10°
185°
355°
0° 10°
180° 185°
270° 355°

The settings for currents and the phase angle between voltages and currents are set via
the Load point Ul@f menu. The current path L2 is switched off. The L1 and L3 current
paths may also be switched off manually.

All phases Phase L1
I-phase 1-3 1--
Settings input in Load point Ulgf menu
11 5A 5A
13 5A 0A
P 0° 0°
Settings of source in load point menu
el 0° 330°
P2 0° 0°
®3 0° 0°
Vector
diagram
30°

U,
(pU12|1 30° 0°
(PU32|3 330° -
Explanation ' In the balanced 3-wire | In the unbalanced,

mode a phase angle
setting of ¢ = 0°
causes a 30° shift
between current and
voltage path of the
Aron circuitry.

single sided 3-wire
mode the system
operates as in the 1-
phase mode.
Therefore, the current
and the associated
voltage are in phase if
the setting is ¢ = 0°.

Phase L3
--3

O0A
5A
O o

OO
00
30°

00

In the unbalanced,
single sided 3-wire
mode the system
operates as in the 1-
phase mode.
Therefore, the current
and the associated
voltage are in phase if
the setting is ¢ =0
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T )
7.3 - | Harmonics

m | 0 |I|UmaxLN\3BB.BB v mmaxLLlﬁzﬂ.BB V lmax  [12.088 A Harmorncs menu
L: L: L: . . .
= 0230000 v ||[U- 230000 v ||[0 2000 v| TNIS menu co_n_talns the following menus and
@ o990 A || 500005 A | [ sooo% A runctions additional to the power source menu:
@p [P [ 000° &  0o0° | [ [ 000 ° o Display of voltage harmonics settings L1, L2,
el 1 u L3

BT | e Display of current harmonics settings L1, L2, L3
e Start/Stop harmonics
ﬂl —I , e Edit Harmonics menu
e Load/save harmonic settings menu
=<| 0|

e @ Start/Stop power source and Fast Stop power source
180 | start/Stop harmonics
In

. Call Edit Harmonics menu

of] Load/save settings from/to directory Harmonics Selections

731 =] Setup of Harmonics

u Edit harmonics menu

This menu contains the following functions:

! - ! ¢ Edit function for phase selective setting of

| I voltage harmonics

¢ Edit function for phase selective setting of

: current harmonics

e Checkbox for setting all voltage harmonics
together

&I o Checkbox for setting all current harmonics

LI together

¢ Reset all harmonics

1=
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7 [
Uitllnae

AL [ Exit and accept settings, back to calling menu.

Edit harmonics

100

10

o
Uftlnas

1:1100.00 %

0.00°

3: [1.00
5:10.00 %

% [0.00
0.00°

@ %

@ °

[ (1]

Selection of all 3 phases

Edit harmonics

Up to 15 harmonics can be defined
The sum of all harmonics is limited
to 40%, from 2"...6" the maximum
amplitude is 40% and from 7t"...31¢
10%

The maximum amplitude is limited
for each harmonic separately

The phase angle of each harmonic
can be varied

Selection of 2"...315 harmonic
Reset all harmonics function

Exit

Range 1%...40%, these values can be
set in steps of 1%.

Angle range -180°...+180°, values can
be set in steps of 10°.

Exit and accept settings, back to calling
menu.

The mark in the checkbox indicates that the settings of phase 1 will also be active for

phase 2 and phase 3.

Reset Harmonics

All harmonics will be set to 0%.

WARNING

Harmonics will be erased.

Proceed?

0K

Before erasing the harmonic settings, the security question will
appear. Choosing OK will erase the current settings.
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7.4 ﬁl RCS Ripple Control Signals

;E |-|I mmaalc-LNIBBB.BB v mmaxLII:|523.BB V [imax :-12.888 A R|pp|e Control menu
U 230000 v | [0 230000 v | [+ Tzso0e v 1 NiS menu contains the following menus and
N T TesEeT A [ ssee A oo & functions additional to the power source menu:
e

@ [ 060 ° |[% - 000 @ | 000 e Display of ripple control status

: : : : : D
[Pb: | 000 ° [Pb: [120.00 © [Pb: [240.00 °©

w f 50000 Hz
10

-—--—-—--———
* 4.. 0. 0 s 66s
0% 0% 100 %

Display of ripple control telegram
Start/Stop ripple control

Ripple control setup menu

Load/save ripple control settings menu

==
Ha=
-

@ Start/Stop and Fast Stop [7.5]

Start/Stop RCS signal [7.5.7]

Edit RCS telegram [7.4.1]

L& R |

Load/save settings from/to directory RCS Telegram Selections

The RCS telegram settings will be loaded or saved.
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7.4.1

= [SEMAGYR50 =492 Hz
A
k(=L [ 460 ms 100 : 387 ms

%‘ Setup of RCS telegram

N1 - 150 ms tNO 427 ms

101101..

N: 50 Bit f: 492 Hz

18 28 30

Ripple Control telegram menu

This menu contains the following menus and
functions additional to the power source menu:
48 e Select/edit Ripple control telegram type

1
[o1001001

u | T [EwuE
| ———

00100000000000000000000000000000060000

¢ Edit Ripple control telegram
¢ Edit Signal amplitude
e Edit Ripple control phases

1
3

e oh
+ILIIL

101101..

-

Ref.

.

e Edit Comments
e EXxit

Select/edit telegram type settings from/to directory RCS Param Selections [7.4.2]

Edit Telegram

1 10 Input of the steering impulses (address bits and impulse bits). The
[01001001001000 input field contains N impulse places.(e.g. N=50 for Semagyr,
N=10 for Decabit)

Edit Ripple control signal amplitude

7 [ %U

8 Input of the signal amplitude either in %U or in V.

Edit Ripple control phases

@8] Lz @ The ripple control signal will be generated for the selected phases.

Edit Comment

|coMMENTs L Input of a text with up to 128 characters.

Exit and accept settings, back to calling menu.
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7.4.2

ﬁl Setup of RCS telegram type

@B ms Edit RCS telegram type menu
This menu contains the following functions:
> ms e Edit telegram structure with the parameter t00,

4| M E— t01, tNO, tN1

o Edit ripple control steering impulse places N.
e Edit of ripple control frequency f.

427 ms

4| NP = e Edit comments

1

=

0

*

tN1

tNO

-

start steering tol Time of start impulse
impulse impulses too Pause time between start and first steering
impulse nl
th1 Time of steering impulse
toe | t, |t, tho Pause time between steering impulses

Edit start impulse

[460  ms Input of the start impulse time in ms.

Edit start impulse pause

87 | ms Input of start impulse pause time in ms.
Edit steering impulse

[80 | ms Input of the steering impulse time in ms.
Edit steering impulse pause

[427 ms Input of steering impulse pause time in ms.
Edit number of steering impulses

[50 Bit Input of the number of steering impulses according the defined
telegram type in the range of 0...256.
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f Edit ripple control frequency

[492 Hz Input of the ripple control frequency in Hz.

[ Edit comments
|COMMENTS B Input of text with up to 64 characters.

i [ Exit and accept settings, back to calling menu.

7.5 8% Execute load point

|I [UmaxLN| 76.008 V |[UmaxLL | 126.88 V [imax | 6.8808 A
.@; L1 Lz Ls

[U. 577000 ¥V [[U: (577000 V  [U: [57.7000 ¥V

Ls
U, \57 7001 V | U [57.7000 V ||[U; [57.7000 V

[l 499996 A ||l [5.00005 A ||l [5.00003 A

-|_ UmaxLN| 78,688 ¥ [UmaxLL 126.08 V [imax | 6.0808 A
7 Lz

i (500000 A |[l. 500000 A [ 5.00000 A

[®r 3000 ° | |[®: [ 3000 ° | |[es | 3000 °
[Pb: 000 °  |[Pb: 12000 ° | [Pb: |240.00 °

|
il
er
_
_

[pr | 30.00 ° | [e. | 3000 ° ||[* | 30.00 °
[Pb: | 000 ° | |[Pb: | 12000 ° | |[Pbs | 240.00 °
f 50000 Hz

Uil U?H U3W 11E IZE 138

Warning!

& Check all connections in the test circuit.
Check the settings UmaxIimax.
Check the settings Ulof.

Check if the interrupt button on the top of the power source PPS 400.3 is free
accessible.

Interrupt button on PPS 400.3

Warning!
Use the interrupt button on the power source PPS 400.3 in case of
emergency, push down the button when needed.

The interrupt button on the power source PPS 400.3 will interrupt the supply
to the PPS 400.3. The output signals will be stopped immediately. After
releasing the interrupt button the PPS 400.3 wil be supplied with power
again. The output signals of the power source are still switched off after
releasing the interrupt button.

@ [ The output signals of the power source will be stopped immediately by
pushing the FB Fast Stop.
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7.5.1 ﬂ Functional button (FB) Start/Stop power source

- Status of
Of?:gs power Description
source

Y0 | I R Power Source turned OFF
3 e The FB Start/Stop is light grey and marked with a black flash. The power

source can be started pushing the FB Start/Stop. The output signals will be
raised in a ramp to the set value.

I % Power Source turned ON
s @ The Start/Stop key is dark grey and marked with a yellow flash. The power

source can be stopped pushing the FB Start/Stop. The output signals will be
decreased in a ramp.

n I x Settings of the Power Source changing
Z The values Ulgf or Umax Imax of the power source have been changed and
the FB Start/Stop button needs to be pressed that the changes will become

active. During the time of changing the settings the FB Start/Stop is dark and
marked with a red blinking flash.

I R Turn ON/OFF procedure of the Power Source
— Z During the turn-on/-off procedure the FB Start/Stop is completely greyed out
and a red flash is blinking

7.5.2 Indication Status of power source

Status of
Indication power Description
source
x OFF The symbol with red button and white flash is shown.
®

The power source is switched off.

% ramp The symbol with grey sandglass and yellow blinking flash is shown.
Z up/down  The power source is on.

The power source ramp up or down voltage and current or the power
source is switching off (Fast Stop).

I R ON The symbol with green button with yellow flash is shown.
@ The power source is on.
Output voltage and current are stable.

7.5.3 Vector diagram and waveforms

The vector diagram shows the actual voltage vectors
and current vectors.

Uim u’m UJm_I1m |28 |38 The waveform monitor shows the actual voltage
wave forms and current waveforms. The scale will
automatically be set according the amplitude of the
signals. One period of the signal will be displayed.

D= o= & D= D=
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7.5.4  Switch ON/OFF sequence
1 Check measuring setup and settings
Warning!
Check all connections in the test circuit.
Check the settings Umaximax.
Check the settings Ulof.
Status indication when the power source
3 is switched OFF
IxmmaxLMTB.BBB V [UmaxLL 126.88 V [imax | 6.6668 A The power source is switched off
1 Lz La -
|U1 [67.7000 V |Uz [57.7000 V/ |Ua [67.7000 V ® The Settlngs are a'” greyed OUt
. [5.00000 A |[l. (500000 A |l [5.00000 A e \Vector diagram monitor is dark
o T Snaa =) I T Sa0 = )| e S000 7 e Wave form monitor is dark
[$o: 000 ° | [¥b: [12000 °  |[®b: [240.00 ° o . .
— oo T e Power source indication is OFF
U1E U2E U3E NME 128 138
2 .@Q Switch ON power source
% Status indication during ramping up
bid - - voltage and current to the set value.
Status indication when the power source
@"i 3 is switched ON
|I [UmaziN| 70.088 V [Umaxll 120.08 V [imax | G.0@Ba A The power source is switched on.
L1 Lz Lz
[Ur [67.7001 v ||[U. 677000 V ||[U: | 67.7000 V * VOItage and current are stable.
L 499996 A ||[l. 5000056 A ||[. |6.00003 A e The measured values will be
[e. | 3000 ° | [P [ 3000 ° |||® | 3000 ° displayed instead of settings.
(. L 000 — ¥ 12000 7 f|%e; 22000 7 e Vector diagram monitor is ON.
f 50000 Hz | L
T ; : e Waveform monitor is ON.
e Power source indication is ON.
3 Runtest
|
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da

[X max(N 78688 v [UmaxiL| 12668 V [imax G808 A

L1

Lz

Ls

o0

Juy [57.7000 ¥V

JU: [57.7000 V

[us [57.7000 V

. (500000 A | [l (500000 A |l [5.00000 A
[P 3000 ° | [®: | 3000 ° | |[®s [ 30.00 °
[Por [ 000 °© ||[®b: [12000 ° | |[®b; |240.00 °

g 60,000 Hz

I< D2 @ D D=

o\ 00

ULE UZE U3E 11E 12E 136

4b @ [ Fast switch off the power source

The power source will be stopped immediately without ramping down the output signals.
The status indications will be identically as described in the switch off procedure with FB
Start/Stop in step 4a.

Status indication when ramping down
voltage and current.

The power source is switched off

e The settings are all greyed out.
e Vector diagram monitor is dark
e Wave form monitor is dark

e Power source indication is OFF

Status indication when the power source
is switched OFF
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7.5.5 n Change settings of load point

1 Check measuring setup and settings

AN\

2 U,

Warning!

Check all connections in the test circuit.
Check the settings Umaximax.

Check the settings Ulef.

Switch ON power source

Status indication during ramping up
voltage and current to the set value.

Status indication when the power source
is switched ON

The measured values of voltage, current,

- |UmaxLN\:mB 80 V [UmaxlL 526.88 V [lmax | 12.088 A
Lz Lz

|U1 \229999 v ||[U: 230000 V | |[Us [230000 V phase angle, phase sequence and
+I||.. [l (499995 A |k (500002 A ||l |4.99998 A frequency are shown.
s | smg P 3000 ° ||[® [ 3000 ° | % [ 3000 °
&I ;I ; I I
[®b: | 000 ° | |[®b: (12000 ° | |[®b: [24000 °

if 50.000 Hz

UlE UZE U3E I1H I2H 138

4  Change settings

One or several values can be changed.
In this example U; has been changed
from 230V to 253V. Changing only the
setting of voltage U, will cause an
automatic setting of U, and Us with the
set value of Us.

253 o] V 9
| Voltage for phase 1

LI Custom

U
T8 o T —

|
kE & A H kf & Ad I IE:—m|

P
N I m|

Pb I phase-sequence |

|‘Pb1 0 Pb: 120 Pbs 240

fig0

SYNC
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i [ Exit and accept settings, back to calling menu.

){. [UmaxLH[380.88 V [UmaxLL  526.88 V [lmax | 12.868 A
L1 L2 Ls

|U1 [253.000 V ||[U: 253000 V | [Us [253.000 V
+I||.. [ 500004 A | [l. |499997 A | [l. 500002 A

[* [ 3000 ° ||[®= | 3000 ° ||[® | 3000 °

2|72

[Pb: [ 000 ° | |[®b:. (12000 ° | |[Pb; | 24000 °©

==
=
=

o
]

f 50000 Hz

Uil UZE U3E 11H 17H 38

= B e
2| | [e]e

Power source is still switched ON.

The changed settings U; - Us are greyed
out.

This indicates that the new settings are
not active at this time.

6 Switch on new settings
n Status indication during ramping up or
down voltage and current to the new set
value.
The power source is running with the
@ k 3 new settings.
mmma::-mlaﬁﬂ.m v |Umath|523.BE V [imax I\_12.BBB A The actual measured load point values
|U1 [263.000 V |Uz [253.001 Vv |Uz [263.000 V are d|SpIayed
I [499995 A | ([l 499998 A ]Iz [5.00000 A
[or [ 3000 ° | |[®. | 3000 ° [ [ 3000 °
[Pb: [ 000 ° | |[Pb. [120.00 ° [Pb: [240.00 °©
i [50.000 Hz
UlN UZH U3E 1E 12H 138
a
|
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756 ™ Switch Harmonics ON / OFF

: Switch on power source first

% Status indication when the power source is switched ON
@ 3

2 §+|§|,,M“___ Select harmonics menu

m | 0 |Immaxu||3uu.ua V [UmaxLL [528.88 V [lmax | 12.880 A ° Harmonics menu on
&5

)e Status indication during ramping up voltage and current to the set value.

Lt Lz Lz
s [U: 230000 v | |[U:. 230000 v ||[Us | 230.000 V ° Display the harmonic monitor
- © |I1 499990 A ||z | 500005 A ||a | 5.00035 A
@ | 000 ° @ | 000 ° © | 000 °
ﬁ}ﬁf "'.@l.. e e ’ o
fLT | B
17
C |
=c| -0 |
3 e | [ Define or select the harmonics
4 et Switch on the selected harmonics
[
“ Indication harmonics on
5 Run test
6 m Switch off harmonics
, 00 Indication harmonics switched off
...
I
|
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7.5.7

ﬁl Switch RCS telegram ON / OFF

2

Switch on the power source first

2 iﬁﬁﬁ Select the ripple control menu

5 " Switch off ripple control signal (if necessary during execution)

A, [UmaxLN[ 30868 v [UmaxLL 52088 V [max | 12664 A

1

10

20 30 40

% Status indication when the power source is switched ON
o 3

Y] 0N L Lo Ls
[U: 230002 vV ||[U: (230002 v | |[U; [230.000 V
Al @ fl. /500035 A ||l 500001 A || |499996 A
@p | -oo0° |[@ [ ooo° | [ | oo1°
227 |\, [ 000 © | |[#be (12000 © | |[¥bs |240.00 ©
i'i' w [f~ 50,000 Hz
#17
-l 00 297
~0 [o % 0% 100%
o | «f Define or select the ripple control signal
2D | | switch on the selected ripple control signal
a2l

Ripple control menu on
Display with ripple control monitor

x Status indication during ramping up voltage and current to the set value.

Indication that the ripple control telegram is switched on and
will be prepared for execution. Needed time for preparation

will be up to 1 minute.

Indication that the ripple control telegram is switched on and
is in execution.

00s

10

2

297s
40% 100 %

30 40

50

oD [ Indication ripple control signal switched off

297 s

6 Switch off the power source

0] | Indication power source switched off
3

The ripple control telegram is in execution.

The total run time for the selected telegram can vary from
several seconds up to several minutes.

‘ MTE
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7.6 Load point adjustment with regulators
1 Check measuring setup and settings
Warning!
Check all connections in the test circuit.
Check the settings Umaximax.
Check the settings Ulof.

* Switch on the power source first

1) Status indication during ramping up voltage and current to the set value.

% Status indication when the power source is switched ON
@ 3

3 ‘|"i' Select the slider screen menu
C oesw | oo ¢ e Inthe case Umax Or Imax is smaller
[230.0 [2300 [230.0 V| | [5.000 [5.000 [5:000 A | [30.00 [2985 [30.00 ° than the actual voltage U1,2,3 or
188% 188% -180°>
current 11,2,3 the output of the
76w | 76| 6w source will be limited to Umax and Imax.
e ¢ Changes will affect to the output
1 immediately.
8% | | | 8% | | _ -188° | | |
L < |
B | AL %
[230.0 [230.0 2300 V The actual measured values will be
displayed.
4  Set full scale voltage Umax
U .
uwsBoo v Thefull scale voltage can be set in the range OV...Umax.
5  Set full scale current Imax
| .
The full-scale current can be set in the range 0...Imax.
Ima [12 A
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6  Set voltage U, current | and phase angle ¢

1 1 1
T6e7 | T6e7 | T6g7 |
T T T

41 &7 |

X
[5.000 [5.000 [5.000 A

7 M | Exit the screen

The slides show the settings in relation to the settings Umax and
Imax in %. Each phase can be set individually.

The slides show the settings in relation to the settings Umax and
Imax IN %. All phases can be linked together when the checkbox
is marked.

The actual measured values will be displayed.

L1

Lz

[X. [omaxiN 38888 ¥ [UmasiL 52668 V fimax | 66088 A

Lz

Jui T208.878 V

[U: [148.147 V

U [169.143 V

. 1686400 A
CA 6889 °

l. 1859200 A
P 2889 °

l. T500041 A
P - 1289 °

[Por | 0.00 °

[Pb. [120.00 °

[Pbs | 24000 °©

i 50.000 Hz

7.7

Uil

1 Check measuring setup and settings

Warning!

AN\

UZE U3E 118 I2H 38

ﬂl User defined slider settings

Check the settings Ulof.

2 @@, | Switch on the power source first

The settings are already active and the
measured values are displayed.

Check all connections in the test circuit.
Check the settings Umaximax.

R @, Status indication during ramping up voltage and current to the set value.

& Status indication when the power source is switched ON
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3 31T [ Select the user defined slider screen menu

4 E;i' | Select the setup slider values menu

u

|
Iz |12 A

38| 380 | 380

U300 |V
2300 [230.0 [2300 ¥V 5.000 [4.999 5000 A [30.00 [29.99 [29.99 ©
188% 188% +188°

d6s1| 76| 6 |

38
M| M| 41w
8% | _ | azx | | | -1868° |
L] L]

)

[2300 [230.0 [2300 V

§1 | [2] Voltage U1..3 -]
f2 | @
3 | []_Phaseangle Phi1.3 4]
[ 45  ..[ 65 Hz

Current 11..3 =]

=[s] |

In the case Umax Or Imax is smaller
than the actual voltage U1,2,3 or
current 11,2,3 the output of the
source will be limited to Umax and Imax.

Changes will affect to the output
immediately.

The actual measured values will be
displayed.

Following parameters can be chosen for
Slider 1, 2 and 3:

Voltage U 1..3
Current 11..3

Phase angle Phi 1..3
Base angle U 1..3
Frequency f
Disabled

"‘I' Select the frequency range (45 - 400
o Hz).
5  Set full scale voltage Umax
U :
Uwsfgoo v The full scale voltage can be set in the range OV...Umax.
6  Set full scale current Imax
| .
| The full-scale current can be set in the range 0...Imax.
max |12 A
|
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7

Set parameters defined in step 4

T65r| 766 | 76| The slides show the settings in relation to the settings Umax and

' ' ' Imax IN %. Each phase can be set individually.

' ome | The slides show the settings in relation to the settings Umax and
Imax IN %. All phases can be set together when the checkbox is
marked.

X

[5.000 [5.000 [5.000 A

The actual measured values will be displayed.

7 M | | Exit the screen
IImmaT-LIN\3BB.BB v |UmaxLII:2| 520.88 ¥ [Imax I\_?B.BBB A The Settlngs are already actlve and the
[U: [209878 V ||[U: (148147 ¥ | |[U; | 169143 V measured values are displayed.
[l. 686400 A | [. 859200 A | |[l. 500041 A
[¢. | 6889 ° ||[®. | 2889 ° | |[®; - 1269 °
[Por | 000 ° ||[Pb: [120.00 ° | |[Pb: | 24000 °
50000 Hz
UlN UZE U3H 11E IZ2H 30
|
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3. EJReference ‘ Reference meter

[&]Reference |EPower Quality I X Source I 1% Seauence [ = Data Base I A Assist | Referen cem eter menu Card

E This menu card contains the following menus and
functions:
reference 3| Name of the active menu card
A M T E & Error measurement [8.2]
W /\ Measurement [8.3]
18 | \/ [ Waveform analysis [8.4]
w Energy measurement and register test
#ooo [8.5]
e=C AL Transformer tests [8.6]
:X :: : PRSE0H.3 VP61 - BARE1 11.83,% 95?;125;;;;%2 * SpeCIaI funCt|0nS [87]
e=C Reference meter settings [8.1]

Reference meter settings menu
The following settings are displayed:

Connection mode (4-wire or 3-wire)
U /| range settings

= Directvoltage inputs

7ED-

us 1

Direct current inputs

— -PTL1- -PTL2- -PTL3- [nfric
S ]l@ wiv | wiv | wiv | ‘;l Frequency outputs
T -eTL- -eTLa2- -cTL3- s  Apparent power mode (applied
wise W aoa | o | e | calculation formula)
of | <t 1s sss Display resolution (5 or 6 digits)
| e Load or save current parameters

Exit of menu

2= 2

Reactive power mode (Qn or QXx)

1
c

Selection of voltage measurement inputs
Selection of current measurement inputs
Voltage transformer (enable or disable)
Current transformer (enable or disable)
Time base

Reference system parameters (not
available at PTS 400.3 Plus)

[ |
11
i

AEEE

Indications / settings
/I\. Connection mode

4-wire mode
Operational mode for testing 3 phase 4 wire Y or A meters.
Voltage connections: U1, U2, U3, UN
This mode can also be used to test 1 phase 2 wire, 1 phase 3 wire and 2
phase 3 wire meters.

3-wire mode
Operational mode for testing 3 phase 3 wire electricity meters.
Voltage connections: U1, U2, U3 (UN left open)

s
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A Call Range settings menu [8.1.1]
ﬁ Call Definition of frequency outputs menu [8.1.2]
—
S=yP»0’| = Apparent power mode
Selection of the formula used for the calculation of total apparent power XS.
- Total apparent power calculation is based on total active power and total
= _ [yp2 2
reactive power values. 1S =yIP +2Q
s-usrs| Total apparent power calculation is based on the effective values of voltages
and currents, XS =UZX-IZ
pwire: UE=AUS U U s = (1P
2 2 2 2
3-wire: UX =,U," +U,," | 12 =41+l
«f] Call Load / save reference meter settings menu [4.4]
A Exit, back to calling menu
Qn Reactive power mode
Qn_ Natural (n) mode
Lo This mode uses the time
T displacement method.

X e A -90° phase shifter is used in the
voltage path before U and | are
multiplied.

dewire it If u(-90°) is muItipIieq with | by an
active power measuring system, the
uacam 3 result is reactive power Q.
Y 4z U200 Q = U(-90°):I-cos¢ = U-I'sind
9= -~ Cputcson ! The maximum reactive power is
> 7 reached, if the phase angle between
e v us2 - current and voltage is 90° (sing =1).
U2(-907)
|
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Qx [ Artificial or cross-connected (x) mode

4-wire

u1

ua U1z

a S oA -U23
- = = =UICe0) 2T

uz23

3-wire

u1
U2
w U12(-90°) £ -U3/2
-
-
-
-
~ 7
u uz

of [ Fundamental (f) mode

This is a special mode applied at
older precision 3 phase mechanical
meters.

Opposite phase-phase or phase
neutral voltages with -90° phase
shift are used instead of 90° phase
shifters.

This works only correct at a
symmetrical 3 phase system.

If the voltage system is
asymmetrical, the phase angle is not
exactly 90°.

But because the same measuring
principle is used at meter and
reference, this has no influence on
the error. You could say both are
measuring the same way wrong and
the influence of the asymmetry on
the error can be excluded in this
way.

This mode is considering fundamental components only.

Qf = UH1-IH1-sinpH1
>Qf = Qf1 + Qf2 + Qf3

It is applicable to meters designed according to IEC 62053-24 standard.

Qt Triangle (t) mode

This mode is the power triangle method or also known as non-active power

method.

YOt = VXS? - 3P?

It is applicable to meters designed according to IEEE 1459 standard.

Call Selection of voltage measurement inputs menu [8.1.3]

Call Selection of current measurement inputs menu [8.1.4]

Call Voltage measuring transformer PT settings menu [8.1.5]

Call Current measuring transformer CT settings menu [8.1.6]
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41» [ Time base

The time base defines the periodic timing interval for the measure and display of all
calculated results. These include such values as U, I, P, Q, S, etc. It is also used in
conjunction with harmonics analysis and vector diagram displays.

The interval for the update of the results on the display is defined in seconds (s).
Time base manually set

The time base interval can be set manually by the user.
Input of time base interval in seconds (s).
Range: 0.1 ... 999.9 s

| 89999 s

0 Bl|s

- EXT 2l|s

t=1.Hs

Status indication of time base

The time base interval in seconds is displayed together
with a bar graph, indicating the elapsed time of the
active running measurement.

External time base
In the case of entering zero, the time base switches to

external time base.

By means of this function, an external pulse via pulse input socket 1 can

be used to trigger the display of new results. This allows the display of the
results to be synchronized with external instruments.

t=EXT [H.6s]
| I—

Status indication of external time base

The time base interval defined by the last two
external impulses in seconds is displayed together
with a bar graph, indicating the elapsed time of the
active running measurement in relation to the
previous time interval.

811 Selection of voltage and current range
13 U1 uz -
=
({? ) 250mY 250my 250my
u 18v 18v
12V 12V
65V 65V
i Ry oy R R
820V 820V 820V 5 u
—T1 -- —1Z - =
25mA 25mA 25mA
SmA mA 5
12mA 12mA 12mA
25mA 25mA 25mA
50mA 50mA 50mA
120mA 120mA 120mA
260mA. 2650mA. 260mA.
500mA 500mA 500mA alg
12A 12A 12A X%
25A 25A 25A u
5A 5A EA
12A 12A 12A

Voltage and current range settings menu
The following settings are displayed:

Auto or manual range selection

Synchronization of voltage range
selection

Common for all voltage phases

manual selection of voltage ranges
individually per phase

Synchronization of current range
selection

Common for all current phases

manual selection of current ranges
individually per phase
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The wide input dynamic range of voltage and current (several decades) is internally reduced to a
smaller dynamic range in order to achieve the required accuracy. This is done by using multiple
internal voltage and current sub-ranges.

Voltage Ranges

Input End of Range values in [V] for voltage inputs

direct 0.25 1.8 12 65 130 260 520
Hotstick U 40000

Current Ranges

Input End of Range values in [A] for current inputs
direct 12A 0.0025  0.005 0.012 0.025 0.05 0.12 025 05 12 25 5 12

direct 120A 0.025 0.05 0.12 025 05 12| 25 5 12 25| 50 | 120
UCT 120.3 0.12 1.2 12 120

UCT 1000.3 1 10 100 1000
FLEX 3000 30 300 3000
Hotstick | 2000
The range selection can be made either automatically or manually g and either individually

per phase or common to all phases.

ii[ @U[ Auto or manual range selection

8111 “u

ClEE Automatic range selection

1&2‘\&’ (default condition on start-up)

130V — g e
2o The soft key “ud3 and the Symbol -
— in the status line indicate that

A automatic range selection is active.
25%

50mA
Eoma .
Saoma The keys for manual range selection
Z3A are disabled.

For each phase voltage and phase
current a table showing the range
maximum values of all internal voltage
and current ranges is displayed.

The actual selected ranges are marked

223
g55]
e
=
a
2
555 .
=23
EEE
[><)

[ ]
=
el ]
=] 1
=-]
Nl
=
=1y
N5
=
W

P et | =
On LT]HU =

—~Ul-e60v Il-250mA Status indication for automatic range selection
jQLE:EE.EI".l' 122, S _ o
m L=EROY IE=2 The Symbol Z— indicates that automatic range selection is
active.

The actual selected ranges of phase voltages and phase
currents are shown.
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IA£I2£13

Synchronization of voltage range selection

éﬁr;‘agl\}v 2{6’9,2\”!\, 2_‘?["’19’3\"/" Individual voltage range selection
f&y & &y (U12U2£U3)
130V 130V 130V H . ]
260V 250Y 260V The range is selected individually for
520V 520V 520V
each phase.
o T e Common voltage range selection
Z50mY Z50mY Z50mY g g
== == =gt
v 20 120 The phase with the highest voltage
S0V S2ov S0V

defines the range for all phases.

Individual current range selection
(1112213)
T20mA 2omA T2omk The range is selected individually for
Sooma 850ma Sooma each ph
1.2A 1.2A 1.2A p ase.
25A 25A 25A
SA SA SA
12A 12A 12A
Z5mA 250ma o Common current range selection
SmA 5mA mA 11—
ol fens em—  (11=12=13)
m, m, m.
;%‘é“&“ﬁ fé%mé ;z"g“.%‘}a The phase with the highest current
m 10 50m. .
500mA 500mA 500mA defines the range for all phases.
25A 25A 5A
SA A S5A
124 124 124
8.1.1.2 Manual range selection
il e T Manual range selection
1.8V 1.8V 1.8V
sy a8y sy The soft key
280 2%V 220 in the status line indicate that manual
520V 520V 520V . | R
== e = range selection is active.
25mA 25mA 25mA
50mA S0mA S0mA
e Homa Homa A table with the range maximum values
500mA 500mA 500mA X
248 25 e for all internal voltage and current
12 iz 124 ranges is displayed for each phase
120A A A voltage U1, U2, U3 and each phase
= current 11, 12, 13.
= The actual selected ranges are
FRES=HER R s o fERe K2 2555 marked
UL-650% I1=25.0mA indicati '
Q& Hizgzd ¥ 1l-suimd - Status indication for manual range selection
Us=650% I3:2500A g gymbol @ indicates that manual range selection is
active.
The actual selected ranges of phase voltages and phase
currents are listed.
|
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1=520 % Status indication for manual range overflow
Qﬁ: ERFIIN, [2-25.0 9
U3=550% I3=120

)

The Symbol Qﬂf’) indicates that manual range selection is
active.
If any of the selected voltage or current ranges, shown in the

status line, is too low, the manually selected range is flashing
red.

The internal voltage and current ranges are changing at 110%
of the step, to the higher or lower range

The main application of the manual range selection is to fix a maximum range, to prevent automatic
range changes during a measurement. In the case of varying currents or voltages or a current or
voltage near the upper limit of an internal range, it is better to fix the next higher range manually, to
be sure that no range changes occur during the measurement.

Any range change occurring during an error measurement will invalidate that measurement.

UA£U2=0U3

Individual voltage range selection
iz (U1£U2-U3)
130V 130V 130V . . ..
250y 250y 250v The range is selected individually for
each phase.
[ 2?%:\"/" 2?%3\"1" 2*3[‘;9?\"1" Common voltage range selection
12y 12y 12V (U1=U2=U3)
{30 {30 150 , ,
260V 260V 260V The phase with the highest voltage
B0 B0 B0y

defines the range for all phases.

1234 ui=u2=uz
]

Manual selection of voltage ranges common for all phases
The range synchronization FB must indicate U1=U2=U3.
The pressed range FB indicates that voltage range selection is active.

zﬁl‘g\"f" Zﬁlf'{}v 2?‘(12\,), Common selection active
12y 12y 2y A red frame is displayed. All phases
20V a0V o0V U1, U2, U3 and the actual selected
520V 520V 520V . .
range are yellow highlighted.
2{33,1,\,./\, 2{35\,./\, 251;‘33%\, The last highlighted range is
T2V T2V T2V selected. The red frame and the
65V 65V 65V . . . .
1300 I W yellow highlighting disappear.
s20v s20v s20v

U1£U2 U3

Manual selection of voltage ranges individually per phase
The range synchronization FB must indicate U1U2=U3.

The pressed range FB indicates that the voltage range selection is active.

i e LI Selection for phase U1 active
18V 18V 1.8V . .
& & i1 A red frame is displayed. The actual
Sa0v 50V So0v selected phase and the actual
520V 520V 520V
selected ranges of all phases are
yellow highlighted.
= = = The last highlighted ranges are
B Y v accepted. The red frame and the
85Y 85y 85V P M. . .
130V 0y 107 yellow highlighting disappear.
520V 520V 820V
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L

50mA 50mA 50mA
120mA 120mA 120mA
250mA 250mA 250mA
500mA 500mA 500mA
1.2A 1.2A 1.2A
28A 264 28A
5A 5A 5A
12A 12A 12A
=lfi[= -2 - =13 -
28mA 28mA 25mA
SmA SmA SmA
12mA 12mA 12ZmA
25mA 25mA 25mA
50mA S50mA S50mA
120mA 120mA 120mA
250mA 250mA 250mA
500mA 500mA 500mA
12A 12A 12A
25A 25A 25A
5A 5A S5A
12A 12A 12A

Individual current range selection
(11£12=13)

The range is selected individually for
each phase.

Common current range selection
(11=12=13)

The phase with the highest current
defines the range for all phases.

Manual selection of current ranges common for all phases
The range synchronization soft key must indicate 11=12=I3.
The pressed range FB indicates that current range selection is active.

=[fl= -z- =[E=
25mA 25mA 25mA
SmA 5mA SmA
12mA 12mA 12mA
25mA 25mA 25mA
S0mA 50mA 50mA
120mA 120mA 120mA
250mA. 250mA 250mA
500mA 500mA 500mA
12A 1.2A 1.2A
25A 25A 2.5A
A 5A SA
12A 12A 12A
-1 - -2 - - 13 -
25mA 25mA 25mA
SmA SmA SmA
12mA 12mA 12mA
26mA 26mA 26mA
50mA 50mA 50mA
120mA 120mA 20mA
250mA 250mA 50mA
500mA 500mA 500mA
1.2A 1.2A 1.2A
25A 25A 25A
5A 5A A
12A 12A 12A

Common selection active

A red frame is displayed. All phases
11, 12, I3 and the actual selected
range are yellow highlighted.

The last highlighted range is
selected. The red frame and the
yellow highlighting disappear.

Manual selection of current ranges individual per phase
The range synchronization soft key must indicate 1112x13.
The pressed range FB indicates that current range selection is active.

-~ - -2 - —13 -
2.5mA 2.5mA 2.5mA
mA mA mA
12mA 12mA 12mA
25mA 25mA 25mA
50mA S50mA S0mA
120mA 120mA 120mA
50mA 250mA 250mA
500mA 500mA 500mA
2R 1.2A 1.2A
5A 25A 25A
S5A 5A SA
12A 12A 12A
-1 - -2 =13 -
2.5mA 25mA 28mA
5mA SmA SmA
12mA 12mA 12mA
25mA 25mA 25mA
50mA S50mA S50mA
120mA 120mA 120mA
250mA 260mA 260mA
500mA 500mA 500mA
1.2A 1.2A 1.2A
25A 2.5A 25A
5A 5A 5A
12A 12A 12A

Exit, back to calling menu

Selection for phase I1 active

A red frame is displayed. The
actual phase and the actual
selected ranges of all phases are
yellow highlighted.

The last highlighted ranges are
accepted. The red frame and the
yellow highlighting disappear.
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Definition of frequency outputs

8.1.2
has) | |  [cPzlsoiws [FOut.| 34,4968 kHz Frequency output o _
[SIPT ol[s[+/-=][ ~AUTO - [=] inWs =] The PRS 600.3 has three individually configurable
gix | | | impulse output.
pas | | o o e Totql and smgle_phase power values can be
Lo | Flor sl[E+-21 [ ~AUTO - [=] ihars =] @assigned to the impulse output.
A | I | The mean of the frequency of the output is
bas proportional in each case to the mean of the
g I ] [CPZ: 50 ivAs [Fut: \_34.4959 kHz chosen quantity.
cir |I;ISE;|I;I+I-;|| 'AU|T o= 'NIAS = Default setting: Output 1: Total active power
Output 2: Total reactive power
L Output 3: Total apparent power

ey Selection of reference value for the frequency output

B Pz = [& @ B [¢] s & Referencevalue

E P: & [T Q1 = ] 8 [#] Selection of the source power for the

o] P2 & [¢ Q 9 & S: = frequency output

[ Ps = [ @ = [¢] 8 = Total power or single power of active,

reactive or apparent values can be
assigned.
Direction

o+/- ¢ Positive and negative (all quadrants)

ol + o Positive only (consumption)

ol - & Negative only (back feeding)
CIR

Tannr

- AUTO -

Auto

Selection of the meter constant C/ R for the frequency output.

The internal range dependent constant is active.

10000

Constant

Free selectable range independent meter constant

It should be noted that the constant must be selected in such a way
that the maximum frequency of 46.8kHz is not exceeded in the
desired operational ranges.

[*Timp/kWh =] [*limp/kvarh ] [simp/kKVARh %] Unit

o] imp/Wh 9] [*] impfvarh & [s]imp/VAh & Selection of the unit of the desired
[#] impWs (8] [¢] imp/vars & [¢]imp/VAs 9] output.

[ kWh/imp & [#]kvarh/imp®] [2kVAh/imp2l

[2] Whiime & [¢] Whiimp 5| [s]/VAh/imp 3

[=] Wsfimp (o] [¢] vars/ime ®| [¢]VAs/imp 9]

| CPZ:[18.75 iNWs

CPZ1

Shows the actual constant at the impulse output.

|FOut:| 40.04086 kHz

FOutl

Shows the actual frequency output at the impulse.

A [ Exit, back to calling menu
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8.1.3 ﬂ Selection of voltage measurement inputs

This function serves to select the voltage input used, direct connected voltage or hotstick connected
for high voltage measuring up to 40kV.

Measure inputs [G= Directuoltaseineuts | Selection of direct
_ — voltage measuring
CT1: EmC Hotsticks U | - Input . .
: Selection of Hotstick
CT2: | =i Gurrenticlamps 100A | :#&| VOItage measuring
input
O [9] 8l
S curenicemes 004 | Sensor detected but of
wrong type
| No sensor connected
n .
n | Back to the main setup
screen
= Direct voltage inuts Indication on the main setup screen
[t EIEE Hotstick U Depending on what voltage input is chosen, after
pressing L l, on the main setup screen it

shows the corresponding voltage input.
|:" 1. 11 Status symbol indic_ation for direct
voltage measuring input.

|L1-|E|§|: 11 Status symbol indication for hotstick

voltage measuring input
£2T<| | Activation of automatic selection of active voltage input CT1 or CT2

s»T50<| Manual selection
Use the up/down cursor to move the red selection frame to the recognized
type of voltage sensor at CT1 and/or CT2 and press the enter key to
activate the selected input. Actually only the high voltage sensor Hotstick U
is supported (OPTION).

3= Automatic selection activated
As soon as a voltage sensor is plugged in and recognized, the voltage input
is automatically changed to this input and this type of sensor.
There is no need to go to the setup menu to select the voltage
measurement inputs. For further explanations to this function see 8.1.4.
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8.1.4 E‘ Selection of current measurement inputs

This function serves to select the current input used, direct connection or different kinds of current
clamps or hotstick for measuring up to 2000A connected and automatically recognized at universal
sensor inputs CT1 or CT2.

Measure inputs One of the following inputs for current
- Direct current inputs | — | measurement can be selected.
CT1:[ M cumammsioon |[o7= | *  Pretowwews | Directinplts 124
CT2: LEM LEM clamps 30004 | :-r‘&l Direct inputs 120A
Oun: [ S — = Current clamps 100A
[c=cirErteEmesioooa|  Current clamps 1000A
[T Emeemrssoan|  FLEX 3000 / 30A
FLEX 3000 / 300A
M FLEX 3000 / 3000A
Hotstick up to 2000A
| No sensor connected
n | Exit

The selection is common for all three phases

Indication on the main setup screen

Depending on what current input is chosen, after pressing o l,

on the main setup screen it shows the corresponding current input and it’s belonglng
status symbol.

Current input selection indication Status symbol indication
|gz Direct current inputs 120A |" I 1:1
II Current clamps 100A | 1008
[o Current clames 1000A |m 11
[OLem LEM clamps 30A |

( :u Z0A i1
|Ouem LEM clames 3004

gp 14

[Chuem LEM clames 30002 |0‘_
[vBIT Hotstick | |'ka 11

[% o s Y
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=

— | Activation of direct current input 12A or 120A (cyclical mode)

12A direct current input active
12A current input can be selected if desired.

120A direct current input active
120A current input can be selected if desired.

:*‘5&4 Activation of automatic selection of active current input CT1 or CT2

bl L o8

Manual selection

Use the up/down cursor to move the red selection frame to the recognized
type of current sensor at CT1 and/or CT2 and press the enter key to
activate the selected input.

Automatic selection activated

As soon as a current sensor is plugged in and recognized, the current input
is automatically changed to this input and this type of sensor.

There is no need to go to the setup menu for selection of current
measurement inputs.

E.qg. if ‘direct current inputs’ was active before, the input is automatically
changed to the current sensor plugged in (CT100A, CT1000A, FLEX 3000,
Hotstick). If the sensor is unplugged, ‘direct current inputs’ is automatically
selected again.

If automatic selection is activated at both inputs CT1 and CT2, the last
plugged in sensor is automatically selected.

If the last plugged sensor is unplugged ‘direct current inputs’ is selected.

If the sensor at the other input is unplugged and plugged again, the input
changes directly to this sensor.

Manual selection of the ‘direct current inputs’ or the other CT input is also
possible, if one of the CT inputs is set to automatic selection.

If automatic selection is activated at both inputs, ‘direct current inputs’
cannot be selected, the input selection toggles between CT1 and CT2, if
manually selected.

When leaving and recalling the measurement input selection menu after a
manual selection, the automatic selection is reactivated.

Cuem: [o] LEM clamps 30A 9  Selection of FLEX 3000 (LEMflex) current range
Press on the selection field and use the up/down cursor keys on the virtual keyboard to
select the same range 30A, 300A or 3000A as manually selected at the LEMflex or
FLEX 3000 box. This range setting at the LEMflex or FLEX 3000 box cannot be
automatically detected by the instrument.
|
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8.1.5 1= Voltage measuring transformer PT settings

B | (BT TR Selections: Database functions
o P =l | Edit actual object
£ 16KV fo 100V 12.06:2012 16:16:38 114 «B Load object file from [FTTvreSelections:

E 1kV to 100V 26.03.2013 10:38:36 179
3 ired e N .
| |8 ddvto 123y 21,09.200022:20:16 108 Reset actual object to defaults

1 | -PTLT- | -PTL2- | -PTL3-

5 |Dfs el

| «f | "D | Call edit actual object or load object file or create new object at the file
selection menu [6.1] to call the actual object menu.

.MTE_EMH - Actual PT type dataset menu

5 | o ‘ @ | Manufacturer
¥i©| Potential transformer PT type
% [T 15 %
% Accuracy class
v | : .
Wl T Qv Primary voltage
Ilv| Secondary voltage
L ; - 12|  Nominal burden
| & | Exit, back to calling menu

8.1.6 IE| current measuring transformer CT settings

BV Bl Database functions

B TG & Edit actual object

o -—-EXIT - . .

& —NEW - «f Load object file from [ETTvre Selections:

E 100A to 5A 12.06.2012 16:17:12 108 i

E Defaults 09.01.201315:24:00 143 D Reset actual Object to defaults
]l@ | -CTL1- | -CTL2- | -CTL3-

b =l fefe B

| «f | "D | Call edit actual object or load object file or create new object at the file
selection menu [6.1] to call the actual object menu.

[ancTIol ! Actual CT type dataset menu
g | T Toor sx e : B Manufacturer
% | — o Hiw Current transformer CT type
| %' Agcuracy class
S O m—— it Primary current
Bl 1|y Secondary current

1 Nominal burden
n

Exit, back to calling menu

‘ MTE PTS 400.3 PLUS Operation Manual_R01 Page 122/310



8.2 L Error measurement

There are three independent impulse inputs which can be used for error measurements in
accordance with the impulse comparison method for active, reactive and apparent energy.

The impulse inputs can be used with scanning heads, e.g. the SH 2003, with push buttons, or with
impulse cables which are directly connected to the device under test.

Possible applications for three inputs

¢ Simultaneous test of active and reactive energy on a multi-purpose meter with two scanning heads
connected to input 1 and input 2 for active and reactive power consumption plus simultaneous test
of the electrical impulse output (retransmitting contact) with impulse cable connected to input 3.

¢ Simultaneous testing of three different meters with identical nominal values.

-n e v =| Error measurement menu
FE [ 2.43862 kW CIR: 5000 imefkWh I H 1
w1 | 71950 Wslime |Es(3) [ 0.0079% Example Wlth 3 Inp_UtS a(_:tlve
0| £ Tooeo% [Em@ [0.0660% The results and basic settings of the three error
ay| F— = calculation units for the three impulse inputs are
Illln... l"E% i 2 [-1 hd -1 Shown .
Qz | 2.44033 k CIR: 5000 impfkvarh .
W | 59| e — o The settings for reference mode, meter constant,
B e — 22> | measuring period in Impulses (imp) or seconds (s)
AL and number of results used for statistical
31 b -1 . . .
-... EEMETE T CIR: 128 Whiime calculations must be defined in the setup of error
W3 [1.24%1 Whiimp [Es@ | 0.0035% measurement menu [8_2_2]_
Al E3 [00721% Em{Z} |0.0746% . .
e=g |- B D === | I1he three error calculation units are completely

independent (e.g. input 1 may be used to measure
active energy, while input 2 measures reactive
energy and input 3 measures active energy in
positive direction only).

- m 10 - +| Example with 1 input active
[PE [2.98712 kW CIR: 8000 implkWh . . . .
@0 W1 [72013 Weimp | [Es@ [00110% The number of active inputs can be configured in
[E1 [0.0182% — (3Emm \-0.0249%2mmp the setup menu [8.2.2].
5 . 1
WS | CE%n| w2
W | =
AL
e 3
*...
=| @
Fow, © =, m R . .
YE% YE%i % Error display mode (percentage, per mill, absolute)
r—on/ [ 1= v -2 Relative error in percentage
od  fp, [1.9931 kW CIR: 1000 imrikWh The displayed values are
[w [3509.2 Wslimp [Es®  [0.0172% related to O.
[E1 [0.0236% [Em@ |0.0427% No error = 0%.
@ime Zimp (13s) 18 imp
S 1/[=0 ~ -28 Relative error in per mill
SE%u [P [1.9935 KW CIR: 1000 i The displayed val
' . : imefkWh e displayed values are
[W1 35986 Wsiimp [Es®  [0.1044%o related to O.
|E1 |0.4021%0 |Em{3} |0.4222%0 NO error = 0 %0
[ eGSR 0 idime _
Rl 1 % = 10 %o
W [ 118 ~ -182 Absolute error
0 [P1 [1.9924 kW CIR: 1000 imrikWh The displayed values are
[W1 '3597.4 Wsiimp [Es@®  [0.0274% related to 100.
[E1 1100.0721% [Em& | 100.0446% No error = 100%
@ime 3imp (12s) 18 imp
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The following description is based on the relative error display mode

Pz Reference power / energy mode

Actual mode PX is total active power / energy. The settings can be changed in the setup
menu [8.2.2]

Linked definitions

II The actual connection mode (e.g. 4-wire) and actual reactive mode (e.qg.
natural) can be seen in the status indication at the left lower corner of the
display.

Both settings can be changed in the setup of reference standard menu [8.1].

CIR: 10k imelkWh Constant of meter under test

The value must previously be defined in the setup menu [8.2.2].

|PE

[1.7250 kW Actual sum power

The power of the selected reference mode is indicated. The value is updated in the
interval of the time base.

W1 (72030 Wslimp Measured energy per impulse
The energy per impulse is measured, which corresponds to the measured impulse input
constant with unit Ws/imp.
[E1 [0.0014% Error of energy measurement of input 1
The result will be updated in the interval defined by n, as soon as n impulses are counted
at the input 1. The first measurement will require n+1 impulses, as the first impulse is
used to start the measurement process.
Indications during first measurement
E1 | .- Waiting for first impulse to start
||E1 - Running the first time
Overflow indications
E3 | E+ Indication of positive errors > +999.9999%
[E2 -100.0000 % Indication of negative errors > -100%
|[Est3} | 0.0046% .
Em@) —00036% Mean value Em(x) and standard deviation Es(x) of the error E1
The calculation is performed over the displayed number of results x in brackets Em(x).
After restart of the measurement the value x will be counted up until N, the number of
results defined in the setup menu, is reached. Successive calculations are performed
over the last N results of E1.
With the setting N = 0 or 1 the value Em(1) = E1 and Es(1) = 0.000 is displayed. The
| statistic function is disabled and the error value displayed at Em(1) is equal to E1.
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B 1= v =+ Graphical error indication with tolerance band

The arrow indicates the error in graphical form in relation to a selectable tolerance band
(e.g. Emin =-0.1%, Emax = +0.1%). The tolerance band can be changed in the setup
menu [8.2.2].

JEE 11ime (4s) 30imp
158s

Bar graph display of measuring period

A bar graph indicates either the counted impulses with resting estimated measurement
time in brackets or the elapsed time in s of the active measurement. At the right side the
end value of t/n is displayed within the bar graph, either as impulses or seconds.

H

@@ | Start/Stop error measurement

To start or stop an error measurement press the ﬂ key.

Restart of measurement

b

Each key press causes a restart.

- n 1% hd <| All error results and statistical
P [ 1.72381 kKW CIR: 5000 imp/kWh H

i e et (00050 calculations fpr mean value and

| @ 0| g7 oo [Em@&r [0.0484% standard deviation are reset.
IR EN P  JBimp i

oY '—gE%~ e - = Eagh of the th_ree_ evaluation systems

- oz [ 2.98790 kvar CIR: 5000 impfkvarh WaltS for the fIrSt Impl'IIse tO Start a
W —_cﬂ’ w2 | 719.88 varsiime [Es@  [00119% new measurement.

[E2 [ 0.0162% [Em{3} [0.0205% i i i i

IC —essw — zeme | The function is only active, if the start /
T 3 v =| stop soft key is pressed.

*.” |PZ [ 1.72381 kW CIR: 1.25 Whiimp
W3 [12489 Whiime [Es@  [0.1056%
E3 | 0.0891% Em(2) |[0.0145%

‘| 3] | |_ 1imp(9s|)m 5imp

B _% |  call setup of error measurement menu [8.2.2].

mao;, | During an error measurement, the setup of error measurement key is
B blocked. Stop the error measurement to activate the setup key.

= [ Call storage of test results menu [10].
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8.2.1 Measuring setup

Examples for measuring setups in different connection modes are described in chapter 17.

Special care must be taken with regards to the grounding of the measuring setup.

We recommend that only one connection of the measuring voltage neutral connector N is made to
the protecting earth in the entire measuring setup. Normally this is done at the reference meter.
However, if the output of the source used is already grounded, then this should be the only ground in
the system. Loops caused by multiple ground connections must be avoided.

8.2.2 Setup of error measurement

Here the data for the devices under test are entered, and the basic settings for the error
measurement are defined.

Ref.: [8] PE s[s] - 8] Setup of error measurement menu

m 1 @ 1 _ . ; : : :
N Eﬂ“ Ermen 2| In this menu, the following basic settings for error
2 —c U measurements can be made for input 1, 2 and 3.
b - e Reference energy mode (Ref)
@ 3 w Ref.: [8] 753 e + ® .
— CIR: [5000 [STimpikvarh 9] e Meter constant of device under test (C/R)
i Yp————— e Measuring period (t/n)
snfEmec” -1 % e Number of test results used for mean value
m ef.: _I +- __[ 1 1 1
o] 3 et E‘zs e and standard deviation calculations(N)
P L. e Tolerance band (Emin / Emax)
‘E  n
L | EminfEmax:[1 | .[1 %
w3 1‘ 2 3‘ Parameters for scanning head 1, 2 and 3 [8.2.2.1]

Copy parameters from input x to input y

il T 1 Ret.: [] 3 Sl + 9 Activate copy function and
C/R: [5000 Sk 2 | input to be copied
tin: 20 [ ime []
w il N:Ia—ln" Press on FB Copy and select the
Emin / Emax: [1 - 1 % input to be copied either by
r 3 T 2 Ref.: [2] = o pressing on the FB Input on the
Bl 000 [STimpikvarh 9] left side or by pressing directly
-| M p————a "™ = | into the corresponding region on
EminiEmax:[1 .0 % the right side. The region to be
— | @ 3 Rets[sl Pr sl - = | Copiedis activated, if it becomes
of CIR:[125 [®] Whiime 8] blue-framed.
| S| tin:[5 B ime 9]
N: [2 n
l Eminj Emax: |-1 -1 %o
T 1 = Ref.: [2] PT ) T Paste function
&R 000 ﬁ mel#h = |  Press either on the FB Input on
m sl N T— the left side or directly into the
Emin { Emax: [ ! i corresponding region on the right
T 2 Ref.: [2] oz DI side. During the paste process,
GIR: Izgoo lflimp_'kvarhill the region is red-framed for a
N }3—',1" i short moment.
Emin { Emax: |-1 .1 %o
— BE 3 Ref.: [9] QF si[sl +« 9
«f] C { R: [5000 [®]impikvarh 8]
tin: 20 [® ime 8
NE o n
n EminfEmax:[1 .1 %
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«f Call Load / save reference meter settings [4.4]

AL Exit, back to calling menu

8.2.2.1 B 1 parameters for scanning heads

Ref. | [3] 23 SE + = @ 1 Setup of error measurement menu
e Reference energy mode (Ref)

ﬂl 110000 [T imp/kWh <] e Meter constant of device under test (C/R)
tin| 50 o]  imp 5 e Measuring period (t/n)
N/t 3 B cvel. M e Number of test re_su_lts used for_ mean value
: and standard deviation calculations (N)
e | 2 .2 % e Tolerance band (Emin / Emax)

.
[l

Ref. | [¢] Px =[] +/- »] Reference mode

The following settings and inputs can be defined independently for each input.
All settings and inputs can be entered as desired.

| Definition of Reference mode of the PRS 600.3 for Error
O Ze— | Measurement.
I —e— This should be the same reference mode as the device
| —— under test.
| —— One of these reference modes for error measurement can
& o - be selected.
] - 2| 0; ]
- T—
I - Ta—
| - — |
I —T—
T -- OFF --
In -- OFF -- mode the inputs are not activated
Direction
0[+/- ¢ Positive and negative (all quadrants)
ol + (o] Positive only (consumption)
o| - ©f Negative only (back feeding)
C/R| 10000 [*] imp/kWh #] Constant of meter under test

Numerical Input of the constant of the device under test. An input is also possible in
exponential form for large values, e.g. during checking of reference standard meters. The
value of the constant is always linked to the unit value, which is defined in the adjacent
field (for numerical input see chapter 4.3.1).

Unit Depending on the measurement mode following units can be selected:
In most cases the units can be entered in the way familiar to the operator
without conversion and just as it is printed on the nameplate of the meter.
In this case, 'Imp’ stands for impulse. An impulse means the same as a
disk rotation or the passing mark on a Ferraris meter, where ‘Imp’ is often
| replaced by ‘r’ for revolution.

‘ MTE PTS 400.3 PLUS Operation Manual_R01 Page 127/310



P Q S
Imp/k..h Imp/kWh Imp/kvarh Imp/kVAh
Imp/..h Imp/Wh Imp/varh Imp/VAh
Imp/..s Imp/Ws Imp/vars Imp/VAs
k..n/Imp kWh/Imp kvarh/Imp kVAh/Imp
..h/Imp Wh/Imp varh/Imp VAh/Imp
..S/imp Ws/Imp vars/imp VAs/Imp
tI4n| [50 [*[ imp #] Measuring period

Definition of the test time by number of impulses imp or seconds sec.
(for numerical input see chapter 4.3.1).

@ ime B Number of impulses of device under test. The effective
counted number is one more, because an additional start
impulse is needed.

|1 sec @ Testtimein seconds. Based on the actual load and the
constant of the meter under test (C/R) the system calculates
itself the number of impulses to test. The resultant test time will
only be approximate, because the test can only be carried out
over an integer number of pulses.

N/t| [3 [*] cvel. 2] Number of results for statistics

Input of the number of results N used for the calculation of mean value Em(N) and
standard deviation Es(N) (for numerical input see chapter 4.3.1).

Em(N): The calculation is made over the last N measurements.
Es(N):

New measurement: If a new measurement is started, the calculation is made
over the already available results, indicated with Es(n),
where n = number of results since start of measurement
(range: 1 .. N).

N=1: The statistic function is disabled. The mean value Em(1)
is equal to the displayed error Ex, x =1, 2, and the
standard deviation Es(1) is always zero.

[l cvel. 2] Fixed number of results for statistics

=] sec =l Relative number of results for statistics within a fixed
time. Based on the actual defined measuring periods the
system always is considering complete measuring
periods. Therefore, the actual measuring time is the
defined time N/t + the completion of one measuring
period t/n.

Em:’x -2 .2 04  Error tolerance band

Emin /Emax Input of the lower and upper Error tolerance.
The tolerance range of the error bar graph can be changed
individually for Emin and Emax by entering the value with the virtual
keyboard.
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8.3

8.3.1

Measurement

With the measurement function, load values and power values as well as vector diagrams can be
measured and displayed.

2* | Ulp values

4-wire mode

4| - U: [230.03 V [U 39844 V
U, [230.00 V. |[Us 39843 V
pas | Us 1230.04 V. [Us  398.43 V
. [4.9988 A [P 59.992 °
W | ueos | . [4.9993 A
 [5.0002 A  [Psrs 359.998 °
W | @ | @ [ 29999 ° [PF: 0.8660
¢, | 29.994 ° |PF: 0.8661
AL $s | 29.993 ° |PFs 0.8661
Pui2 | 120.008 °  [Pri2  120.003 °
l‘ 4| Puzz | 120.004 ° [Pz 120.004 °
Pys1 | 119988 °  [Prs:1  119.993 °
L&
—ILI [PF | 0.8661 f50.000 Hz
3-wire mode
| - Ui [—— V_ [U (22933 V
Uz [——— V  [Us: [229.95 V
pas |Us [———— VvV [Usz  230.68 V
li. [5.0003 A [Pwn 30.32 °
||Ilftt/‘ uras |l | ———— A
b 4.9994 A [P 330.32 °©
w @ Py | ———— o PFi | ———
Py [ ———— © PFz | ——
AL T 5 |[PFs [————-
Pusz | 119.40 © Prip | ————— @
=... Puzz | 120.61 ° P13 | ————— ©
Puszs | 119.99 © Pr3;  119.99 °©
-=C
—ILIIPF 71.0000 f [50.000 Hz
8.3.2 ﬁl PQS values
4-wire mode
| o P. [995.89 W
P [995.94 W
- P: 1996.21 W [Pz | 2.9830kW
Q1 | 574.82 var
hi%| ures | [Qz [574.77 var
Q: | 574.91 var [QZ [ 1.7246kvar
W | @ | [1.1499kVA
S: | 1.1499kVA
AL S: | 1.1502kVA [ST | 3.4500kVA
PF: | 0.8661
-+ | PF. | 0.8661
PFs | 0.8661 [PF | 0.8661
-| @ |

f [50.000 Hz

Ule values
The display shows all relevant load values of a 4-
wire or 3-wire network at the same time.

Phase to neutral voltages (U1, U2, U3)

¢ Phase to phase voltages (U12, U23, U31)

e Phase currents (l1, I2, 13)

e Phase angles of phase-phase voltages to
currents (P1211, P3213)

e Phase angles of current to voltage (P1, P2, P3)

e Phase angles of voltage to voltage (Puiz, Puzs,
Puzi)

e Phase angles of current to current (P12, @23,
Pi31)

e Power factors per phase and sum, depending on
connection mode (PF1, PF2, PF3, PF)

o Frequency (f)

The values not available in 3-wire mode are

marked with; ‘------ .

PQS values

The display shows all available power values of a

4-wire or 3-wire network at the same time:

¢ Active power per phase and sum (P1, P2, P3, PX)

¢ Reactive power per phase and sum (Q1, Q2, Q3,
Qz)

e Apparent power per phase and sum (S1, Sz, S3,
S%)

o Power factors per phase and sum (PF1, PF2, PF3,
PF)

o Frequency (f)

The values are updated at the interval of the time
base.

S
=
m
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@
=
o
3
o
3

O

H:

(¢}

P. [996.24 W

P [—— W

Ps [1.9921kW

Q1 | 1.7248kvar

[Pz | 2.9883kW

|||f§v} ures | [Qz | ——— var
' —I Q. -82.560mvar [Q5 [ 1.7247kvar
w | O —— VA
S: | ——— VA
AL Ss | —— VA [ST [3.4503kVA
PFi | ——
e 2
PFs| —— [PF | 0.8661
-
- @ | F 50.000 Hz
8.3.3 E‘UIPQSvalues
4-wire mode
B o | [230.03 V[, |4.9987 A
U. (23001 V [l | 4.9994 A
ros | Us 1230.05 V [z | 5.0001 A
P. 995.83 W
.Y - P: | 995.96 W
P; 1996.25 W [Pz | 2.9880kW

=

e

Q. |574.86 var

L |# =

bl

Q> |[574.79 var

Qs [ 574.95 var

S1 [ 1.1498kVA
Sz [ 1.1499kVA

[@% [1.7246kvar

Sa [ 1.1503kVA

[ | 3.4501kVA

PF | 0.8661 f50.000 Hz
3-wire mode
B/ o | 23002 V. [ 4.9988 A
Uz 123000 V [ | —— A
ras |Us (23003 V [k | 5.0003 A
P. 996.10 W
Illlffwg - P2 | _____ W
—I P; |1.9922kW P2 | 2.9883KW
w | @D | o T1.r246kvar
Q: [ —— var
AL Qs -55.109mvar [Q3 | 1.7245kvar
S: |[——— VA
- 4| S: | —— VA
S | — VA [ST | 3.4502kVA
e
= & | IPF [ 0.8661 f 50.000 Hz

The values not available in 3-wire mode are

marked with:

UIPQS values

The display shows all relevant load values of a 4-

wire or 3-wire network at the same time.
Phase to neutral voltages (U1, U2, U3)

Phase currents (l1, I2, I3)
Active power per phase and sum (P1, P2, P3, PX)
Reactive power per phase and sum (Q1, Qz2, Q3,

Power factor sum (PF)
Frequency (f)

Apparent power per phase and sum (S1, S2, Ss,

The values not available in 3-wire mode are

marked with:
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8.34 @I Vector diagram

D

-wire mode Vector Diagram

oo |TU= 12" ‘ (R}  The vector diagram of a 4-wire network with a

phase shift of 30° between current and voltage and

with correct field rotation ® (clockwise sequence:
L1, L2, L3) is shown.
The reference value for the vector diagram is U1,
displayed at 12 o’clock. |U =12,
The display is updated at the time base interval.

PQs

B | uroes

B

3

'

The field rotation changes to D, (anticlockwise) if

U: (22988 V [U. (22093 V [U: (22991 V i
I, (60002 A [ (49990 A [Ix 5.0006 A the phase Sequence IS Ll’ L3’ L2

w: | 3001 ° w. | 3000 ° w: | 30.09 °

1]
b

@
=
o
3
o
3

The values not available in 3-wire mode are
marked with: ‘------ ‘.

The phase to phase voltages are indicated as
connection lines between the phase to neutral
voltages.

If there is no proper grounding in the measuring
set-up, the inner 4-wire vector diagram may
become asymmetrical in 3-wire mode,

The symmetry of the outside triangle and the

o sz v 0. smm v 0. semv—  values of the phase to phase voltages as displayed
w7 L 092 as Ulg values are not altered by this effect.

If N is connected to U2 in the network, the diagram
is shifted to one side, because N is always

displayed in the middle.

SR

Aelels

Reference for vector diagram

The reference phase voltage U or current | is defined here. All phase angles are
displayed in relation to the reference value, which can have the direction 12 o’ clock or 3
O’ clock.

@

Repeated key pressure changes between (cyclic mode):
U->12h/I1->12h/U->3h/1->3h

For U reference the values U1, U2, U3 and for | reference the values I1, 12, I3 are taken
in this sequence. This means, if at U:12h the voltage U1 is missing, U2 will be taken as
reference. In the case that no voltage is present but only current 13, this value will be the
reference.

In the 3-wire vector diagram mode the calculated phase - neutral value U1, U2, U3 are
taken as reference.

] Indication 4-wire or 3-wire vector diagram
Switching between the display formats 4W and 3W

>

Change colors of vectors

.

& The same color for all voltages (blue) and all currents (red)

g\_ Different color for the phases: 1 (red), 2 (yellow), 3 (blue)
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Wave form display

= 3U3m ]

aU=1300 V  al=2500 A at= 20,000ms
[U: [230.01 V [U. [230.03 V [U: [229.93 V
o [l [5.0003 A l- 50003 A - 49995 A
[ [50.000 Hz

Phase 3 with 5" harmonic (10% U, 40% )

[ [=] =] U3l [=] =] 6:130

280V
120

130 v
Ei0 A
[}

:{ 130
£00

au= .| Al= 6. Al= .| ms
= U= 1300 Vv I=6.000 A t= 20.000

&

U [231.16 V [Uz (23117 V [U: (23107 V
o T, (63852 A l. 63854 A ll: (63843 A
[ (50000 Hz

% Waveform display menu [8.4.1]
I, Harmonic analysis menu [8.4.2]

Oscilloscope
The oscilloscope can display one or a
combination or all of the signals:

n ‘ uz us ‘ U‘IZS‘

" 12 <] 123

The display shows always one period of the
signal, scaled in relation to the actual maximum
range values.

At the bottom of the diagram the actual voltage
step AU and current step Al of the vertical axis
and the period of the signal At are displayed.
The step height depends on the selected ranges
and the zoom level.

Without zoom the step height is half the end of
range value.

The vertical axis is divided into three positive and
three negative steps, with the actual values for
voltage and current indicated beside the horizontal
separation lines.

At the bottom the effective values of all signals and
the measured frequency are displayed.

The numerical values are updated at the time base
interval.

The signals U3, 13 with 5" harmonics displayed
here correspond to the results of the analysis in
chapter [8.4.2].
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[ I [ i
U1 Phase selection

Enable / disable display of all voltages U1..U3 or all currents 11..13. Toggle between the
display (cyclic mode).
9%% _@\ Zoom in /out

The signal can be zoomed in / out over eight levels:
X2/x4/x8/x20/x40/x80/x 200/ x 400.

The step height beside the vertical axis is changed depending on the zoom level.
With the + /- zoom keys any one of these eight levels can be selected.

Small signal without zoom

1:U1E 2:U2E

Zoom level 3 (x 8)

3:U3m A411E 5:12E 6:130

1:U1E 2:U20H FUIN A1 E 5120

6130

aU=5200 V al=10.00 A

at= 20.000ms aU=6500 V  al=1260 A at= 20.000ms
U: 23001 V [U: 23003 V [Us [229.93 v U: [23001 V [U: [23003 v [Us [22992 V
A 1. [5.0003 A ll. 150003 A [l 49995 A f 50004 A [l [5.0004 A [l (49996 A
[ [50.000 Hz f [60.000 Hz

[1:01E U228

3U3m A1E

e The status of the selection is indicated at the top
of the diagram (e.g. U3, I3 activated).

Change color of wave

]ﬁ

The same color for all voltages (blue) and all currents (red)

Different color for the phases: 1 (red), 2 (yellow), 3 (blue)

= Call storage and printout of test results menu [10].
i Exit, back to calling menu
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8.4.2

™ Harmonic analysis

[U: [230.13 V

kU, [368563 %

[h1 710000 %

[f 150000 Hz

[f1 150.000 Hz

[h1 122996 V

Harmonics

Harmonic analysis can be performed for one of the
phases 1, 2, or 3 for:

¢ Phase to neutral voltage (U)

e Phase current (1)
e Active power (P)
e Reactive power (Q)
e Apparent power (S)

Harmonics of order number hl (fundamental,
always displayed as 100%) up to h31 are
displayed using a logarithmic scale (0.01/0.1/1/
10/ 100%).

u Harmonic mode (U, I, P ;Q, S)
Selection of mode for harmonic analysis
Consecutive key presses on the FB will select phase voltage , phase current ,
active power , reactive power or apparent power .
L1 Harmonic phase (L1, L2 L3)
Selection of phase for harmonic analysis
Consecutive key presses on the FB will select the phase , phase or phase
one of the signals in the table can then be selected for harmonic analysis:
U I P Q S Harmonic analysis is
always performed in
L1 | ~-Ul-- | -l | =Pl | =Ql- | =Sl | 4.wire mode.
L2 | ---U2--- ---12--- --P2--- | ---Q2--- | ---S2---
L3 | ---U3--- ---13--- --P3--- | ---Q3--- | ---S3---
Jlﬁoi Analyze individual harmonic
U A single harmonic hx (x =1 ... 31) can
be selected by pressing on the desired
L3 signal bar.
o The percentage value |hs [10018 % of
== the harmonic in relation to the
fundamental waveform and the
absolute value Ih5 [23045 V. \ith the
corresponding units (V, A, W, var, VA)
& as well as the selected harmonic
frequency 6 125000 Hz  gre displayed
1L U, [2120 v [ku:[9976 % [ [10018 % gt the bottom
[~ 50.000 Hz [f6~ 26000 Hz [h5 [23.045 V ' .. . . .
The selected harmonic is highlighted in
| the graphical diagram.
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U: 723120 VAt the bottom are also displayed the effective value (U3) the
If_50.000 "2 fundamental frequency (f) and the total harmonic distortion (kU3) of
kU:[9.9786 % the analyzed signal, updated at the time base interval.

E.g. Harmonics of current of phase 3

The signal consists of a fundamental
of 5A and a 5" harmonic with 40% of

L3, the fundamental (2 A).
o The effective value (I13) is the square
q_II...._.’

root of the sum of all harmonics
squared. Because the 5" harmonic is
much bigger than the rest, the other
harmonics can be neglected.

SIS . The effective value is approximately:
J@ 13 =V (h12 + h52) =V (52 + 22)
AL

. 53851 A s [37.177 % 6 [40.046 % I3=5.385 A
50000 Hz B 25000 Hz 6 [2.0021 A

The active power value is based on a
voltage signal 230V with 10% of

5" harmonic and a current signal 5A
with 40% of 5" harmonic.

These are typical signals used for
type tests.

The phase shift from current to
voltage of the fundamental wave
forms is approximately +30°.

The resulting 5™ harmonic of power
56.32 W [kP: [4.0045 % [h& [-4.0077 % is 4.0 %. The absolute value of h5 is
0000 Hz BN o0 Pz RS fSon W negative, because the phase shift
between the 5" harmonic of current
and voltage is approximately 150°.

=
T

(& Call storage of test results menu [10].
A Exit, back to calling menu
|
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8.5 ll Energy measurement and register test

w | Energy measurement
gpm| Register test

O

A !
NENENTE

851 W] Energy measurement
This function serves to do simple energy measurements in one of the available power modes with

manual start and stop.

WH1: Start energy measurement

[Pz [2.9873 kW [WPE®It | 369.99 W

Reset and restart energy measurement

[WPZ — [6.1665 Wh JPEMax 00 W
[B@min 8.1 min 1.8 min
W2:

oz [1.7246 kvar [WOE(Bt | 213.70 var |
WQE  [3.5617 varh [Q=Max 0.0 var
[B@min’ 8.1 min 1.8 min
W3:

[sz [3.4494 KVA [WSEZ®it | 427.73 VA
[wsz (71289 VAh [$5Max 00 VA
[B@min’ 8.1 min 1.8 min

Setup energy measurement menu
[8.5.1.1]

Voltage and current range settings
menu [8.1.1]

Call Setup energy measurement menu [8.5.1.1]

LAY Call Range settings menu [8.1.1]

Display of values

E{:: :fi:km .lfol"lZf“ . Display for one energy measurement
| L T — 8.2 min TBmin
[P= [2.9874 kW Actual power

The actual power of the selected energy mode is displayed.
[WPZ  [11.724 Wh Actual Z energy

The actual Z-energy of the selected mode is displayed. The energy is counted up,
starting at zero, displayed with the selected unit.
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[WPZIt [703.46 W Actual £ power per measure period

Actual Z-power of the selected mode is displayed. The value shows the energy counted
since start of period (WPZ/t) divided by the maximum period (t).

[PEMax 00 W Maximum value

When the first measuring period is finished, power value is shown. At the end of the next
measuring period, the new power value is displayed. The value, however, only varies if
the new power value is larger than all preceding ones.

H

10

b

5w an  T1Me bar graph for measuring period

A time bar graph shows the progression of the measuring period.
The next measuring period starts automatically.

Start Energy measurement

Start the energy measurement after definitions are made in
Setup Energy measurement. &l menu [8.5.1.1]

Restart Energy measurement

With the FB Lol the counting registers are reset to zero. Counting restarts automatically.

(& Call storage and printout of test results menu [10].
A Exit, back to calling menu
|
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85.1.1 &l Setup Energy measurement

W1

W2

W3

Ref.: [® PZ [J

R tmax: [1 [ min 8]
Ref.: [

w2 tmax: [1 B min 9]
Ref.: [

e tmax: [1 [® min 9]

W1 | WZ‘ W3| Parameters for input 1, 2, 3

Ref.

tmax

Parameters for input 1
Parameters for input 2

Parameters for input 3

Copy parameters from input x (1,2,3) to
inputy (1,2,3)
Load/save settings [4.4]

G P 5 w1 Selection of the source power for the energy
tmax| 1 G min 5 measurement.

Enter of time period for maximum registration.
el

Selection of the source power for energy measurement

Total power or single power of active, reactive or apparent values can be assigned to any
of the three energy registers.

[s] Q3 [s] &3 [9 [ PT &
B Qo = [o] & o B P+ 8]

B Q: 3 o] S [ [of Pz =
5] Q@ 3 o] S; [ [of Ps =

Maximum time period

e

I _min_3 Forthe maximum measurement, the user is asked for a measuring

period. Time base can be entered in seconds, minutes or hours.

Copy parameters from input x (1,2,3) to input y (1,2,3) menu [8.2.2]

o] Load/save settings from/to directory [4.4]
A Exit, back to calling menu
|
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8.5.2 E‘ Register test

The register or counter test function is used to test the correct indication of the registers on
mechanical or electronic meters.

WY [ ONNIl123.45) hd 1 .
- B | weROTOT——kwh WP — SRR 8@ | Switch power source on/off (I, U or U+l)
1:[142.683 kWh P. [19.9194 kKW . .
| L | e 2fissses KWh  [WPBIt |2.10820 kW | Start or stop automatic register test
Wi FER] E1:[0.10 % [PMax | 19.9272 kW — S
) tart or stop energy measurement
™| mmmar ~ > p enery
WG 1:|0.583 kvarh 1 i
@0 i o [T Z,| Enter start reading of register
EES 2:[1.541 kvarh  [WQuUDRt | 1.21754 kvar 33,9 . .
. E2:[034 % QMax | 11.4988 kvar @.;| Enter end reading of register
= | — TZmin 0 min .
ool 125,45k @0 Resetregister test
—I EEE|  Setup Register Test menu [8.5.2.1]
n| Range settings menu [8.1.1]

[E_I;E Call Setup Register Test menu [8.5.2.1]

13841334

A Call Range settings menu [8.1.1]

Indications / Entries

123,45 ) [ > E
WP:001.011 k¥Wh WP:D | 1kWh
1:142.683 k¥Wh P [19.9194 kW i i i
EEE 2 st o W T iosae o Indications for one energy register
E1:]0.10 % P:Max | 19.9272 kW
12345k N2 v 2|  Tolerance band

Predefined upper and lower tolerances with graphical indicated error.

fWPD [ TkWh
WPD | 905210 Wh

Predefined energy for register test

The grey marked field shows the predefined energy in the Setup register test menu
[8.5.2.1].After starting the register test, the energy is counting down to zero.

P (199154 kW Actual power
The actual power of the selected energy mode is displayed.
WP/t [2.10829 kW Actual power per measuring period

Actual power of the selected mode is displayed. The value shows the energy counted
since start of period (WP1(t)) divided by the maximum period (t).

[PiMax [ 19.9272 kW Maximum value

When the first measuring period is finished, power values are also shown in the field
P1Max. The next measuring period starts automatically. At the end of the next measuring
period, the new power values are displayed. The value, however, only varies if the new
power value is larger than all preceding ones.
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WP 001,011 KWh Actual energy

Actual passed energy. The energy is counting up until the register test is stopped.
The number of digits after decimal point is defined by the entry of the start reading.

M 11426831 Jkiwh | Start reading of register

Any start value can be defined for the register.

The way the value is entered (number of digits after decimal point) is used as register
format for the actual energy indication and the input of the end reading and defines the
resolution of the error calculation.

EBE 2143695 Jkwh | End reading of register

Entering of the end reading, when the register test has finished or during the test to enter
the expected end reading before the register test has finished.

E1:0.10% Register Error

The register error is calculated based on the measured energy (WP1) and the entered
start (1:) and end (2:) readings.

Note: The digits entered after decimal point at the start reading define the resolution for
the error calculation. E.g. the format 0.001 kWh at a dosage energy of 1 kWh gives a
resolution of the error of + 0.1%.

The real measured energy WP1 is relevant for the error calculation, not the predefined
value WP1D. WP1 normally is a little bit higher than the predefined value WP1D, because
energy is also measured during the source is switched off with a ramp.

B2 wmm| - Time bar graph for maximum measuring period

A time bar graph shows the progression of the measuring period.
The next measuring period starts automatically.
This time is only used for Maximum demand test.

Test setup
Before start of the test, the meter under test (MUT) must be connected. Examples for measuring set-
ups in different connection and operating modes can be found in chapter [17].

Configuration
Check / change basic settings and configurations for register test in setup menu [8.5.2.1]

Step by step instruction
See test procedures for automatic register test [8.5.2.2] or manual register test [8.5.2.3], [8.5.2.4].
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8.5.2.1 Setup Register test

Ry AN Select a loadpoint from the database
N0 we®| Status selection (ON or OFF) of the
voltage and current after the test

W | A [*] kWh ] W Energy (W) for dosage

EEEXE mem | Setup registers for register test

=
L

% [ Select loadpoint for auto dosage

Define the load point in the same way as in the source setup menu or load previously
defined saved load point settings.

Note: To speed up the register test it is recommended to operate the meter at maximum
power (e.g. Imax and power factor PF1).

OO

BD | NOO | WD | Source action during register test

U U+ 3

Select the desired status of the voltage and current source, during the register test run.

@D Only current is switched ON/OFF during the test.
L The voltage is always on. The current is switched on/off for the dosage of
the desired energy.
This is the most used mode for electronic meters. For reading out the
register end values of electronic meters, voltage has to be switched on.

N0} Only voltage is switched ON/OFF during the test.
v The current is always on. The voltage is switched on/off for the dosage of
the desired energy.

N0} Both, voltage and current are switched ON/OFF during the test.

UtIE  The source is completely off. Voltage and current are switched on/off for the
dosage of the desired energy.
This mode can e.g. be used with electromechanical meters.

W Energy (W) for dosage

M [*]  kwh = Enter the amount of Energy (W) for dosage

If the predefined amount of energy is reached, the input of the end reading will be
activated. The procedure is not automatic.

[e] Ws o [s] Wh ol [STkWh & The unit depends on the chosen reference mode.
o] MWh | [e] GWh =] These setting and input can be defined on input 1
only, valid for all three register tests.

2l k?h o Incase ®  -0OFF- & js chosen, the unit is shown
X?X.
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123454

123454

[123.45K]

Setup registers for register test

m 1 Ref.: PZ [J

tmax: [15 B min 9]

Emin i Emax: |-1 1 Yo

123,45 2 Ref.: [e}3 [

tmax: [15 B min 8]

Emin i Emax: -1 1 Yo

pmq|  Select input for register 1
mam2  Select input for register 2
mem3|  Select input for register 3

Copy parameters

L Exit, back to calling menu

1,23

Ref. | Select reference mode

tmax| Select maximum time period

Emin Select error tolerance band

3 t:::( 15 = .IEI min__ 9]
| Emin | Emax: [-1 T %
f
123,455 il 12345 m3| Settings for registers
- o] Pz =l 123,46
tmax| [15 [*]  min 2]
e | 1 %
v
Ref. Reference mode

tmax

Emax

B Pz @I [E QF =I/s] Sz & These settings and inputs can be defined

[¢f P BI[e] P BI[e] Ps 3 independently for each of the inputs 1, 2 or 3.

B & = [¢] Q *[E s @# Allsettings and inputs can be entered as

o] S S|[s] S: B[] S & desired.

[8  -0OFF- 8 Register test switched OFF, the corresponding

field is blank in the register test main menu.

Maximum time period

[15 [¢] min #] Time period for maximum demand test in minutes (e.g.
typical value: 15 min).

This interval must be manually synchronized with the
maximum demand period of the meter under test by
starting the test with the interval start at the meter.

Hint: The maximum demand test is always running and
cannot be switched off. If this is disturbing, a period of
60 min can be entered. In this case WP1(t)/t will indicate
the energy counted up since start in Wh during 1h.
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Emin Error tolerance band

S

- w1 %  Entry of an upper and lower tolerance between +0.0000... +100 %.

Call Copy parameters from input x (1,2,3) to input y (1,2,3) menu [8.2.2]

Load/save settings from/to directory [Counter Test Parameters: o, [4.4]

Exit, back to calling menu

8.5.2.2 Procedure for automatic register test

The following procedure describes an automatic register test of one active energy register. The
source is switched automatically on and off as required by the settings.

1 @E[ Call Setup Register Test menu [8.5.2.1]

Load predefined settings or check and adapt the actual settings

1.1 1 Ret:[E T 5 Configure register test 1
~ tmaxi[15 [B min @ e Select reference power mode (Ref.) PX for
o Ees o register test 1 and select -- OFF -- for
register tests 2,3.
12345F) Ref:[8] ~OFF - & e Enter desired maximum demand period
| tmaxi[15 [S"min 8] (tmax), if a maximum demand test should be
S e TR performed in parallel.
¢ Define tolerances (Emin/Emax) regarding
123,45[ Ref:[8] -~OFF - ®] the class of the meter under test.
tmax: [15 [ min 8
Emin/Emax: [-100 ..[100 %

1.2 % [ Define the load point for the automatic register test (e.g. 230V, 100A, 0°).
Attention! During the test these settings are activated, not the actual settings in
the source menu. Check that the load point settings are defined and suitable for
your meter under test (e.g. | < Imax).

13 NOD | gelect source action mode current switched on/off.

1.4

-
=)

Enter dosage energy (W), e.g. 100 Wh

w
1.5 118 Leave setup menu
&

0| Reset register test

The result of a previous test are reset to zero.

3 w Start automatic register test

The FBs for source action and energy measurement are blocked and the voltage is switched
on to power up the meter under test.
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(0]

Notes

g if——__ Jwn ENter register start reading

The input of the start reading is automatically activated.
Enter the actual register reading as displayed on the meter under test with unit kWh.

J Start of energy dosage

By pressing the Enter key to accept the input of the start reading the current is switched on
and the dosage runs automatically as defined.

123,45 DD ‘ | The dosage value WPsD is counting down from
WPZ:[000.075 kwh [WPZD (250773 Wh initial value to zero.
1 1:1345.100 kWh PZ 3.44981 kW . . .
Z:Tkm WW The ref_erence energy WPs is coun_tlng up with the
E1:[-———- [PMax 00 W resolution of the entered start reading.
T 1.3 min Zamin

If the programmed dosage value is reached, the
current is switched off.

mEazf—___ Jwh Enter register end reading
The input of the end reading is automatically activated.
Enter the actual register reading as displayed on the meter under test with unit kWh.

J Calculation and indication of the register error

By pressing the enter key to accept the input of the end reading the register test is finished.

(123,45 NES 4 ‘ 2| The error (E1) of the register test is calculated and
BC00-102___ I N indicated based on the measured reference energy
1:/345.100 kwh  [PE | ——— W

EEE 245201 kwh wezer zosseskw | (WPz) and the entered start (1:) and end (2:)
E1:[086% PTMax | 0.0 W readings.

& [ Call storage of test results menu [10].

The test result together with the actual load values are frozen at the moment the camera key
is pressed and can be saved on the CF card for later analysis and reporting with the
software CALegration.

In the same way, the test can also be performed for reactive energy or apparent energy only.
To repeat the same test restart with step 2.

Variations in the automatic procedure
la, 4a, 6a Test of 2 or 3 registers at the same time

la

4a,6a

The 2 or 3 required register tests must be defined in the setup (1a).

Note: The dosage energy is only defined at register test 1 and is valid for all three register
tests. The test will stop for all three register tests, if the energy defined at register test 1 is
reached. If active and reactive energy registers are tested at the same time, a suitable load
point must be defined (PF # 1) to get active and reactive energy dosage at the same time.

During entry of start and end readings the input for all active registers is required one by
one, before the next step is running.
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4b, 6b  Change of start and end readings

The start and end readings can be changed before, during and after the test.
This can be used to:
e Correct wrong entries

¢ Enter an expected end reading

o Test several registers of different meters one by one by entering the corresponding
register readings.

ba  Stop automatic test

Press the automatic test button to stop the automatic procedure.
D B Theb f | and
TEr WIEEM e buttons for source control and energy measurement are
unblocked.
After stopping the energy measurement, the entry of the end reading must be activated

manually. The error is calculated with the energy (WPZX) counted since start of the test.
3¢, 5¢, 6c  Automatic test with reference standard only

The register test is a guided energy measurement. There is no automatic dosage
performed. The switch on/off of the load must be done manually by the user (e.g. by
operating a load circuit breaker or by connecting and disconnecting a load or by manual
operation of an external source).
00 The source action button is blocked all the time, because no source control is
I available.
3c Energy measurement of the reference standard is automatically started
The load status before the test, e.g. voltage on, must be manually controlled by the user.
5c Dosage is not starting automatically. The user must activate the load, e.g. operate a circuit
breaker or switch on a current with an external source manually. As soon as a load is there,
the predefined energy is counting down.
6C The energy measurement is stopped, when the predefined energy is reached and the input
of the end reading is activated. The user must stop the load manually at the same time,
when the input of the end reading is activated to assure, that the reference standard and the
meter under test are counting the same amount of energy.
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8.5.2.3 Procedure for manual register test

The following procedure describes a manual register test of one active energy register. The source
and the energy measurement are controlled manually by the user.

1 @E[ Call Setup Register Test menu [8.5.2.1]
Load predefined settings or check and adapt the actual settings
1.1 TG 1 T | Configure register test 1
~ tmax:[15 [o] min 8 e Select reference power mode (Ref.) PX for
S ERhEN Dowe register test 1 and select -- OFF -- for
register tests 2,3.
12545F) Ret:[8] -OFF- &l ¢ Enter desired maximum demand period
_ tmaxi[16 [S] min 9] (tmax), if a maximum demand test should be
S T performed in parallel.
¢ Define tolerances (Emin/Emax) regarding
(123,450 Ref:[8] _ -OFF-~__ ®] the class of the meter under test.
tmax: [15 [® min 8
Emin/Emax:[-100  ..[100 %

1.2 % [ Define the load point for the automatic register test (e.g. 230V, 100A, 0°).
Attention! If the source action button is pressed, these settings are activated, not
the actual settings in the source menu. Check that the load point settings are
defined and suitable for your meter under test (e.g. | < Imax).

1.3 Q?(D Select source action mode current switched on/off.

1.4 A Leave setup menu

2 @ (0| Resetregister test

The result of a previous test are reset to zero.
123.4 H
3 w | Enter start reading
Enter the actual register reading as displayed on the meter under
- test with unit kWh and press the Enter key.
4 |:> ,2:3 Start energy measurement
WD 1 m——— The energy measurement of the reference meter is
I WPE pooood  kwh  enabled and the energy will be counted and shown at
oo | Em, ; S K WPs as soon as a load is present.
i4123,4 o p——
5 Q?(D > IN§Y | Switch power source on
The current is switched on and the energy dosage is running until it is stopped manually.
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a1 The reference energy WPz is counting up with the

123,450 B !

Pf%m: \:EPZD : m‘g:skw resolution of the entered start reading.
B2 ——— — wwh f[weswk aesss0 w— 1he dosage value WPzD is shoyvn grey and remains
E1:[——— PtMax [00 W unchanged, because this value is not regarded in

Bomn L0 min 30min

the manual mode.

6 |:> Q?(D [ Switch power source off

The current is switched off. Wait with the next step until the source is completely switched
off.

7 |:> Stop energy measurement

The energy measurement of the reference is stopped.

8 mEg2f—__ Jwwn Enter register end reading

The input of the end reading is automatically activated.
Enter the actual register reading as displayed on the meter under test with unit kwh.

9 J Calculation and indication of the register error

By pressing the Enter key to accept the input of the end reading the register test is finished.
1| The error (E1) of the register test is calculated and

EEEH [ !
000102 e indicated based on the measured reference energy
1:[345.100 kWh [PS [—— W . .
EBG 25201 kwh [weror zomeskw  (WPz) and the entered start (1:) and end (2:)
E1:[0.98 % PzMax [0.0 W readings.

8 & [ Call storage of test results menu [10].

The test result together with the actual load values are frozen at the moment the camera key
is pressed and can be saved on the CF card for later analysis and reporting with the
software CALegration.

Notes
In the same way, the test can also be performed for reactive energy or apparent energy only.

To repeat the same test restart with step 2.

Attention! The source remains in the last state, if you leave the register test menu. Voltage and/or
current can still be switched on depending on the actual source action settings.
Check the actual state in the source menu card and switch off the source manually, if this is required.
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Variations in the manual procedure
la, 3a,8a Test of 2 or 3 registers at the same time

la The 2 or 3 required register tests must be defined in the setup (1a).
Note: If active and reactive energy registers are tested at the same time, a suitable load
point must be defined (PF # 1) to get active and reactive energy dosage at the same time.
3a,8a During entry of start and end readings the input for all active registers is required one by
one, before the next step is running.
3b, 8b Change of start and end readings
The start and end readings can be changed before, during and after the test.
This can be used to:
e Correct wrong entries
o Enter an expected end reading
e Test several registers of different meters one by one by entering the corresponding
register readings.
|
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Procedure for manual register test with reference meter only

The following procedure describes a manual register test of one active energy register. The energy
measurement of the reference standard and the test load must be controlled manually by the user.

1 @E[ Call Setup Register Test menu [8.5.2.1]
Load predefined settings or check and adapt the actual settings
TG 1 T | Configure register test 1
~ tmax:[15 [o] min 8 e Select reference power mode (Ref.) PX for
S ERhEN Dowe register test 1 and select -- OFF -- for
register tests 2,3.
12545F) Ret:[8] -OFF- &l ¢ Enter desired maximum demand period
_ tmaxi[16 [S] min 9] (tmax), if a maximum demand test should be
S T performed in parallel.
¢ Define tolerances (Emin/Emax) regarding
(123,450 Ref:[8] _ -OFF-~__ ®] the class of the meter under test.
tmax: [156 [® min 9
Emin/Emax:[-100  ..[100 %
The definition of the load point and the source action mode is not necessary, because no
source is controlled from the reference meter.
118 Leave setup menu
2 L5 | call Range settings menu [8.1.1
n N g g [8.1.1]
Set manual range selection and select voltage and current ranges next higher to the
maximum values of current and voltage reached during the test.
This is to prevent additional errors introduced through the automatic range switching of
the reference standard during switch on/off procedure of the load.
Note: It is recommended to use automatic range selection only, if the peak values of
voltage and current reached during the test are not known and if the test duration is long
compared to the switch on/off procedure, where this influence can be neglected (e.g. long
duration test on site with customer load).
3 .‘0[ Reset register test
The result of a previous test are reset to zero.
4 T Enter start reading
Enter the actual register reading as displayed on the meter under
= Jown test with unit kWh and press the Enter key.
5 |:> Start energy measurement
@D 0| Emq1—— The energy measurement of the reference meter is
I 123,4 | Jaz:—ooo.ooo kwh  enabled and the energy will be counted and shown at
[FEN] 1:(345.100 kKWh H
w o, | fiTkWh WPz as soon as a load is present.
|
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6 Switch on the load

Manually switch on an external source or switch on a circuit breaker or connect a load to
dose some energy.

1 The reference energy WPz is counting up with the

123,45 I ‘
WPZ:l000023  kWh  WPZD | 100Wh resolution of the entered start reading.

1:1345.100 kKWh PZ [ 3.44993 kW . .
G2 ———  kWh [WPs@R 465930 W The dosage value WPsD is shown grey and remains
E1:[—— PiMax [00 W unchanged, because this value is not regarded in

Bomn T0min T0min

the manual mode.

7 Switch off the load

The current is switched off. Wait with the next step until the source is completely switched
off.

8 |:> Stop energy measurement

The energy measurement of the reference is stopped.

< mEg2f—__ Jwwh Enter register end reading

The input of the end reading is automatically activated.
Enter the actual register reading as displayed on the meter under test with unit kwWh.

10 J Calculation and indication of the register error

By pressing the Enter key to accept the input of the end reading the register test is finished.

[123.45) NEML ‘ | The error (E1) of the register test is calculated and
000102 e indicated based on the measured reference energy
1:[345.100 kwh [PE — W . ]
220l kwh wermrzomseskw — (WPz) and the entered start (1:) and end (2:)
E1:[0.98 % PiMax [0.0 W readings_

[ comn

Notes
In the same way, the test can also be performed for reactive energy or apparent energy only.

To repeat the same test restart with step 2.

Variations in the manual procedure
la, 4a,9a Test of 2 or 3registers at the same time

la The 2 or 3 required register tests must be defined in the setup (1a).
Note: If active and reactive energy registers are tested at the same time, a suitable load
point must be defined (PF # 1) to get active and reactive energy dosage at the same time.

4a,9a During entry of start and end readings the input for all active registers is required one by
one, before the next step is running.
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4b, 9b  Change of start and end readings

The start and end readings can be changed before, during and after the test.
This can be used to:
e Correct wrong entries

e Enter an expected end reading
E.g. if the load cannot be controlled, a start reading a little bit higher than the actual
reading of the meter register can be entered, and the register test can be started by
starting the energy measurement, if this reading is reached at the meter under test.
Then an end reading can be entered and the test can be stopped by stopping the
energy measurement, if the end reading is reached at the meter under test. In this way
no load control is necessary. This method could be applied for onsite tests with
customer load, which cannot be influenced.

Test several registers of different meters one by one by entering the corresponding
register readings.

8.6 E Instrument Transformer Testing

% | PT burden measurement

A Hl
NRNCEIEE

I 5| CT burden measurement

PT ratio measurement (function only

available if VoltLiteWire 40 kV sensor

is detected)

CT ratio measurement (function only

AlS | available if at least one clamp-on CT is
detected)

T2

8.6.1 @l Potential Transformer (PT) burden measurement

The rated secondary voltage (Un) and rated burden (SN) of the potential instrument transformer (PT)
must be entered. These values can normally be found on the nameplate of the transformer.
Optionally the influence of the wires between secondary side of the transformer and the measuring
point can be regarded by entering resistance of fuse and junctions (RF), length (I) and cross section
(A) of the wire.

The instrument measures the burden current (1), the actual secondary voltage (U) and the burden
factor (cos).

As main result the ratio (Sb) of total rated operating burden (SnZ) to rated burden (SN) is calculated
and indicated in %.

Regarding the international standard IEC 60044-2 the Sb value should be in the range:

25 % SN < Sb <100 % SN

After the exchange of a mechanical meter with an electronic meter in a substation the burden of the
voltage measurement transformer is often too low and measures must be taken to raise the burden
to be in the admissible range again.

For the necessary connections between transformer and instrument see the connection example in
chapter [17.2.10].
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|_1J [Un [57.740 V [ [100.00 m PT burden measurement menu
[SN [10.000 VA A [2.5000 mm? The measurement starts immediately and is
g [RF  [1.0000 O continuously running with the actual parameter
settings shown in the upper part of the display.
The measured and calculated results are updated
U 24,990 V STMEE 1T YA in the interval of the time base.
b TERETAL [EERCORIE L1 | Assign results to phase L1, L2 or L3
|Gi [1.7085mS ISm [6.0230 VA (Test phase by phase with Ul’ |1)
LS. 020.90us QSN2 16.0418 VA up | Settings for PT burden measurement
Y1 [1.8179mS RI  [1.7143 Q

3

Indications / settings
Parameter settings

@ | Call storage of test results menu [10].
m | Exit, back to calling menu

lcosP4 0.9399

IUn [ 57.740 V Voltage transformer parameters
SN | 10.000 VA Rated secondary voltage (UN) and rated burden (SN) of voltage
transformer
[ '100.00 m Influence parameters (optional)
A ' 2.5000 mm? Parameters to regard the influence of the length (I) and cross section (A) of
RF 1.0000 Q the wire and of junctions and fuses (RF) between test point and
transformer secondary side on the total burden.
Results
Us |54.993 V Secondary voltage: The actual measured secondary voltage of the
voltage transformer
li 199.971mA Burden current: The actual measured current into the burden of the
voltage transformer
ISB1 | 5.4977 VA Measured burden
The real burden with actual load condition. This value cannot be directly
compared to the rated nominal burden (SN). Therefore, this value has not
high importance.
Measured burden
Sp1l=Ul-11
Sb: |60.418 % Operating burden ratio
The ratio between calculated total rated operating burden to the entered
rated burden is indicated in %.
The value should be in the range: 25 % SN < Sb <100 % SN
If the value is not in the admissible range measures can be taken on site to
adjust the burden and the effect can immediately be checked.
Operating burden ratio in %
Sbh = sSnx -100 (%]
SN
|
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icosB1 0.9399

ISn: [6.0230 VA

ISnX1 | 6.0418 VA

Burden factor

Ratio of real part (G) to admittance (Y). The value is calculated based on
the measured values U and I.

Burden factor Phase angle of burden

B=cos™ G —tan 2
Y G
Rated operating burden

Burden related to the rated voltage, calculated with the measured
admittance (Y) and the entered rated voltage (UN). This value can directly
be compared with the rated burden specified by the manufacturer (SN).
Because the calculation of SN is based on the admittance (Y), the
measurement is independent of the actual secondary voltage (U). The
secondary voltage (U) can be different from the rated value (UN). The
result remains the same.

cosﬁzg

Rated operating burden

Sn:UNz-YZUNZ-é

Total rated operating burden

RI  11.7143 Q Resistance of wire, fuse and junctions
Burden related to the rated voltage with regard of voltage drops between
secondary connections of the voltage transformer and the measuring point
of the secondary voltage (U).
The voltage drop is calculated with the optional entries for length (l) of wire
from measuring point to transformer and back and cross section (A) of the
wire. The entered value RF for fuse and junctions will be regarded
additionally.
Total rated burden Resistance of wire, fuse and junctions
2 1 |
SnZ=UN"-Y+— Rl=p-—+RF
RI A
If RF, A and | are zero: SnX = Sn
IG1 | 1.7085mS Conductance (real part of Y)
iB: -620.90uS Susceptance (imaginary part of Y)
Y1 | 1.8179mS Admittance Y
The admittance (Y) and its real part (G) and imaginary part (jB) are
calculated based on the measured values U and I.
Admittance Complex Admittance
y=l_Jc?,B? V=L=G+j8
U U
|
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L1

L2

|_3| Assign results to phase L1,L2, L3

Select L1, L2, L3 to assign the measured results (U1, 11) to the corresponding phase

(cyclical mode).
The calculated results are indicated with the index of the selected phase. This function
can be used to test a 3-phase meter phase by phase and save the results.

LT | Parameter settings for PT burden measurement

[ 57.74V To perform the measurement, the nominal values
SN | 1Tova of the potential transformer (PT) must be entered:
RE| I 1@ UN | Rated secondary voltage in V

I 100 m SN | Rated burden in VA

Al 25mm This information can be found on the name plate
or the calibration certificate of the transformer.

il
TI =0 Load/save settings
&L | Exit, back to calling menu

If the voltage cannot be measured directly at the secondary side of the voltage
transformer, the influence of the wires between measuring point and transformer and the
influence of fuses and junctions to the total burden can be regarded by entering values at
I, A and RF. The entries are regarded for the calculation of Rl and SnZ.

The entries |, A and RF are optional and should be set to zero, if not used.

RF | Resistance of fuses and junctions between measuring point and transformer in Q.
I Total length of conductor from measuring point to voltage transformer and back to

measuring point in m.
A Cross section of conductor between measuring point and voltage transformer in

mm?,
Resistivity of copper (p) Resistance RI
mQ - mm?
p:17.857{—} RI:p-l+RF
m A

8.6.2 El Current Transformer (CT) burden measurement

The rated secondary current (IN) and rated burden (SN) of the current instrument transformer must
be entered.

Optionally the influence of the wires between secondary side of the transformer and the measuring
point can be regarded by entering length (I) and cross section (A) of the wire.

The instrument measures the actual secondary current (1), the burden voltage (U) and the burden
factor (cos).

As main result the ratio (Sb) of total rated operating burden (SnZ) to rated burden (SN) is calculated
and indicated in %.

Regarding the international standard IEC 60044-1 the Sb value should be in the range:

25 9% SN < Sb <100 % SN

After the exchange of a mechanical meter with an electronic meter in a substation the burden of the
current measurement transformer is often too low and measures must be taken to raise the burden to
be in the admissible range again.

For the necessary connections between transformer and instrument see the connection example in
chapter [17.2.11].
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L1 | In 13.0000 A [ 120.000 m CT burden measurement
/SN [5.0000 VA  |A  4.0000 mm? The measurement starts immediately and is
e continuously running with the actual parameter
settings shown in the upper part of the display.
Ur [202.40mV B 607 31mVA _The m_easured and c.'_:llculated results are updated
_ in the interval of the time base.
T T SRS 11| Assign results to phase L1, L2 or L3
R: [863.017mQ [Sn: [ 607.08mVA (Test phase by phase with U1, 11)
[iXs [23.180mQ [Sn¥:  1.4106 VA

o | Settings for CT burden measurement

()
[Z: | 67.453mQ
|

Indications / settings

Parameter settings

in 3.0000 A
SN | 5.0000 VA

Il 1 20.000 m

A [4.0000 mm?

[RI | 89.286mQ
[cosB41 0.9342

& | Call storage of test results menu [10].
n Exit, back to calling menu

Current transformer parameters
Rated secondary current (IN) and rated burden (SN) of current transformer

Influence parameters (optional)

Parameters to regard the influence of the length (I) and cross section (A) of
the wire between test point and transformer secondary side on the total
burden.

Results
U1 | 202.40mV Burden voltage: The actual measured burden voltage of the current
transformer.
. [3.0006 A Secondary current: The actual measured secondary current of the
current transformer.
[sB1 | 607.31mVA Measured burden
The real burden with actual load condition. This value cannot be directly
compared to the rated nominal burden (SN). Therefore, this value has not
high importance.
Measured burden
Spl=Ul-11
[Sb: [28.213 % Operating burden ratio
The ratio between calculated total rated operating burden to the entered
rated burden is indicated in %.
The value should be in the range: 25 % SN < Sb <100 % SN
If the value is not in the admissible range measures can be taken on site to
adjust the burden and the effect can immediately be checked.
Operating burden ratio in %
Sb = 2% 100[0s]
SN
|
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lcosB4 0.9342

[Sn1

| 607.08mVA

[SnX: [ 1.4106 VA

IRI

| 89.286mQ

R: |63.017mQ

X1 | 23.180mQ

IZ1 | 67.453mQ

L1

L2

Burden factor

Ratio of real part (R) to impedance (Z). The value is calculated based on
the measured values U and I.

Burden factor Phase angle of burden

cosp = ; B= cosl(;j = tanl(gj

Rated operating burden

Burden related to the rated current, calculated with the measured
impedance (Z) and the entered rated current (IN). This value can directly
be compared with the rated burden specified by the manufacturer (SN).
Because the calculation of SN is based on the impedance (Z), the
measurement is independent of the actual secondary current (I). The
secondary current (1) can be different from the rated value (IN). The result
remains the same.

Rated operating burden

Sn:INZ-ZleZ-%

Total rated operating burden
Resistance of wire and junctions

Burden related to the rated current with regard of voltage drops between
secondary connections of the current transformer and the measuring point
of the burden voltage (U).

The voltage drop is calculated with the optional entries for length (I) of wire
from measuring point to transformer and back and cross section (A) of the
wire.

Total rated operating burden Resistance of wire
I

Snx =IN*-(Z+RI) RI=p-

If A and | are zero: SnX = Sn

Resistance (real part of Z)
Reactance (imaginary part of Z)
Impedance Z

The impedance (Z) and its real part (R) and imaginary part (jX) are
calculated based on the measured values U and |I.

Impedance Complex Impedance

Z=%=\/R2+X2 Z:E:RHX
I

L3| Assign results to phase L1,L2, L3

Select L1, L2, L3 to assign the measured results (U1, 11) to the corresponding phase
(cyclical mode).

The calculated results are indicated with the index of the selected phase. This function
can be used to test a 3 phase meter phase by phase and save the results.

‘ MTE
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| e Parameter settings for burden measurement |

IN | [ 3A To perform the measurement, the nominal values
sN | sva of the current transformer (CT) must be entered:
L | 20m IN | Rated secondary current in A
| A amm SN | Rated burden in VA
' This information can be found on the name plate
— or the calibration certificate of the transformer.

~f
J <0 Load/save settings

n
J L | Exit, back to calling menu

If the burden voltage cannot be measured directly at the secondary side of the current
transformer, the influence of the wires between measuring point and transformer and the
influence of junctions to the total burden can be regarded by entering values at |, A. The
entries are regarded for the calculation of Rl and SnX.

The entries |, A are optional and should be set to zero, if not used.

I Total length of conductor from measuring point to current transformer and back to
measuring point in m.
A Cross section of conductor between measuring point and current transformer in

mm?2.
Resistivity of copper (p) Resistance Rl
mQ - mm?
p=17.857{—} Rlzp-L
m A
8.6.3 Voltage transformer (PT) ratio measurement
> | | Voltage transformer ratio
|| INT™T12000KV ax= | Reference for voltage ratio calculation
= |§ek. |Direct voltage inputs [N2” [10000 Vv =

e | Definition of the reference NP or NS.

[OP, [——- v [OP: [——— v [OPs [—— v see

[us: 10003 v [Us. (10002 V [Us: Te0883 v

NP+ [—— v NP2 [——- v NP [—— v Display of measured primary and secondary
values

T 5 T = TRe— = ¢@ Phase angle in °

Error E of the measured ratio / nominal ratio in %.

= |B 5

3

=
=
@
=
(=
(=]
o
(=]
=<
=
&
=
(=]
o
[ =1
<
=
&
=
(=
(=]
o
(=]
=<

LA (A | Display of results

1 [10003 V ;10002 ¥ 5 99993 V| .
:f‘m“ . :f‘m” . I;'? e e Measured primary voltage UP and secondary voltage US.
e e —— — e Calculated nominal values NP or NS based on ratio

s pr—— s UPrim/USec, depending on the value that is defined as
B % [ — % | [E [— % reference.

e @ Phase anglein®

e Error E of the measured ratio / nominal ratio in %

The results are updated in the interval of the time base T (e.g.
1s).
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Nominal ratio
rn = NPo/NS,

Measured ratio
r = IP/IS = NP/NS

Ratio error
E = [r/rn =1]*100 [%0]

Input of nominal ratio

To calculate the ratio error E the specified ratio of the
transformers must be defined. This is done by input of primary
nominal value NP and secondary nominal value NS or
nominal ratio at NP with NS = 1.

The fields of the reference are grey marked and will be the
base value for the calculation of NP or NS in the results display
section.

e | Reference for voltage ratio calculation
T — e | Select / Edit Voltage transformer data
[ .mn| Settings for primary and secondary voltage
ﬂl [t Direct voltage inputs |n t
J Seclin pu S
L
8|
3
| PE [ Voltage Transformer selection
2| Rser Database PT Type
2RE= B Taking an existing dataset from the
| dircctory.
" S awasnzse w 8 Editing a PT type data set.
Prim In Primary voltage measurement input
The definition is common for all three phases and must be different for
primary and secondary input, otherwise the measurement is not started.
Definition of primary voltage input
Select the measurement mode, direct voltage input or Hotstick U, for the
primary voltage Up, of the primary input on the voltage transformer.
Secln [ Secondary voltage measurement input
Definition of secondary current input
Select the measurement mode, direct voltage input or Hotstick U, for the
primary voltage Us, of the secondary input on the voltage transformer.
o f] Load/save settings from/to directory
A Exit, back to calling menu
|
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& Call storage of test results menu [10].

A Exit, back to calling menu

8.6.4 Current transformer (CT) ratio measurement

This function is used to measure the transformer ratio of current transformers. Three current
transformers can be measured at the same time, because the reference meter has six current input
channels. The kind of current measurement, direct or with clamp-on current transformers, can be
selected for primary and secondary input. Both primary and secondary current can be measured with
current clamps. This makes it possible to test instrument transformers during normal measuring
equipment operation without any shutdowns or safety disconnections.

]hlI Current transformer ratio

e Reference for current ratio calculation

YL

P _ Definition of the reference

Sec

Display of measured primary and secondary
values

@ Phase angle in °

Error Ex of the measured ratio / nominal ratio in %

Display of results

e Measured primary current IP and secondary current IS.

e Calculated nominal values NP or NS based on ratio
IPrim/ISec, depending on the value that is defined as

e |F’rim. [Current clames 100A [N1 [100.00 A
"le [Sek. Direct current ineuts [N2 [50000 A
_
Prim fIP: [80.103 A [IP: [80.076 A [IP: [80.094 A
Is. 39986 A is: [3.9924 A Is: (39922 A
INP: [100.16 A NP2 [100.28 A NP2 110031 A
NS: (60000 A |NS: [5.0000 A [NS: 60000 A
[P, 35983 ° [e. 350878 ° [¢; [0.0401 °
& [Er [0.1638 % [E: [0.2828 % [E: (03139 %
Ly
[F: [80.103 A IP: (80075 A [P [80.084 A
[l5: [39986 A | [IS: (39924 A [i5: [39922 A
[NP: 100116 A NP [100.28 A [NP: 10031 A
[NS: (60000 A NSz [5.0000 A [NSs [5.0000 A
[*. 38983 ° | [P (35979 °© [ [0.0401 °
B owm % & Tommn| [B (038 % reference.

Nominal ratio
rn = NP./NS,

Measured ratio
r = IP/IS = NP/NS

Ratio error
E = [r/r, —1]*100 [%0]

e ¢ Phase anglein®
e Error E of the measured ratio / nominal ratio in %
The results are updated in the interval of the time base T (e.qg.

1s).

Input of nominal ratio

To calculate the ratio error E the specified ratio of the
transformers must be defined. This is done by input of primary
nominal value NP and secondary nominal value NS or
nominal ratio at NP with NS = 1.

The fields of the reference are grey marked and will be the
base value for the calculation of NP or NS in the results display
section.
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~ | Reference for current ratio calculation

| ) [ — ) ]@| Select / Edit current transformer data
] wmn|  Settings for primary and secondary current
Secin | |t Direct currentineuts mputs
Secin
0|
El

]!Ea Current Transformer selection

:| mmsar Database current transformer Type
(I Taking an existing dataset from the
[ 100Ato 1A 16.04.2013 09:54. :z

; chieed geaweii e | directory CT Type.
e Editing a CT type data set.

o] e s[5
=% |8 |2 |3 |5

=

o

Prim In [ Primary current measurement input

The definition is common for all three phases and must be different for
primary and secondary input, otherwise the measurement is not started.

Definition of primary current input

Select the measurement mode, direct current input or current clamps input,
for the primary current Ip, of the primary input on the current transformers.

Secn Secondary current measurement input

H

Definition of secondary current input

Select the measurement mode, direct current input or current clamps input,
for the secondary current Is, of the secondary input on the current
transformers.

o f] Load/save settings from/to directory

A Exit, back to calling menu
) Call storage of test results menu [10].

A Exit, back to calling menu
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8.7 N Special functions

E Ble= Special functions menu
= B Measurement of meter constant [8.7.1]
- £ | Attributive Test [8.7.2]
| Lo, 4| self-test[8.7.3]
W | pal URef test (option) [8.7.4]
Sl
ar i=})| fReftest[8.7.5]
L

8.7.1 Measurement of impulse constant

A predefined number of impulses (1 up to n) of a scanning head, hand switch or other impulse source
is counted at the impulse input and compared with the energy measured by the internal reference
standard from start impulse to impulse n. This reference energy is divided by the tested number of
impulses to calculate the approximate impulse constant of the impulse source.

This function helps to find the correct meter constant for the error measurement, if the constant is not
clearly indicated on the device under test (e.g. when testing transformer operated meters, where only
the primary constant is indicated, but no CT and/or PT ratio or additional factors must be regarded or
when testing reference standards, where the specification for the impulse output is missing).

e | =1 Measurement of impulse constant

W1 [710.96 Wsfi [Pz [2%8733kw The function works in the same way as the error
/kxh, IPJ'R 2063.55 ilkWh measurement (see also [8.2]).

@ imp 1imp

-z ®@® | Start/ Stop measurement
ilkxhi Change unit of constant

(i/kxh, i/xh, i/xs, kxhfi, xh/i xsli

3 with x =W, var, VA)

Elz|  Call parameter setup menu

'@ | Callstorage and printout menu [10]
[ | Exit, back to calling menu

L

=
B

Parameters for measurement of impulse
constant

Reference power (Ref.) and number of impulses to
test (t/n) can be defined in the same manner as at
vl o = error measurement (see also [8.2.2])

B
:
-
]
:
-
)
@
Z
n
™M
L

H
r

@ 3

= Copy parameters from input x to input y
T 3 Ref:[8f -OFF- o «f Load/save settings from/to directory
n Exit, back to calling menu
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8.7.2 Attributive Test

Edit attributive test results
Reset attributive test results
Create / Edit attributes [8.7.2.1]
Call storage menu [10]

Exit, back to calling menu

Edit attributive test results

01: Installation OK

02: Meter Number OK
03: CTPT Wiring OK
04: Sealing OK

05: Other Wiring Faults
06: Phase Rotation OK
07: Tariff Function OK
08: Actual Time

09: Batterv Change

-

-

Results of attributive tests can be
checked with following markings by
touching the corresponding line
(cyclical mode):

. Good
. Bad

. No check

Save test results

Reset attributive test results

8.7.2.1 Create / Edit attributes

Reset all attributive test results to
default value.

Add attribute

Edit attribute

Copy attribute

Move attribute

Delete attribute

Load/save settings from/to directory
Exit, back to calling menu
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e
o

Add attribute

Add attribute menu

= |
Create/Edit attribute name
.| Edit attribute type (check or
=), L text)
(=) Enter default value for

—— attribute
— L Exit, back to calling menu
L

= Create/Edit attribute name

S (S Edit attribute type (cyclical mode)

g Attribute type defined as check entry.
S Attribute type defined as text entry.

(—) (\f) (x) (@)‘ Enter default value for attribute (cyclical mode)

A default value for the attribute can be defined among following selection:
(=), No check

), Good result
(X) Bad result
(&2) Empty or predefined text field (only available if attribute type is

defined as text entry)

= Edit attribute
+%E 01: Installation OK (=}
2551 | 102:  Meter Number OK (=)
03: CTPT Wirina OK (=) . .
E 04 Sealing OK (= Select the attribute to be edited by
05: Other Wiring Faults (= 5 I 1
_ B e i pressing on corresponding entry.
G5= | |07: Tariff Function OK (=)
108! Actual Time (=
Further steps are analog to above procedure "Add attribute”.
|
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1 .
= Copy attribute
= 01: Installation OK
2= |lp2: Meter Number OK
03: CTPT Wiring OK
121 |loa: sealing 0K
=]
05:  Other Wiring Faults
06: Phase Rotation OK
07:  Tariff Function OK
) |08 Actual Time
1= 01: Installation OK
% 2[=1
®3= | [02: Meter Number OK
03: CTPT Wiring OK
45 ||o#: cTPTWirina ok
05: Sealing OK
1=1 06: Other Wiring Faults
65= ||07: Phase Rotation OK
08: Tariff Function OK
ris | 09: Actual Time

b
i

[0 0

SUH i

)
oo

- 1=
= IEE]
=

e
110

8.7.3

Jo

o
LSz

: Phase Rotation OK

: Tariff Function OK

: Actual Time

. Battery Change

. Lightning Protection

: Meter Counter Primary
: Con Counter Primary

: Phase Rotation OK

: Tariff Function OK

. Battervy Change

: Lightning Protection

:  Actual Time

:  Meter Counter Pritary
: Con Counter Primary

Delete attribute

© oMudar Tune

. Battery Change

Lightning Protection

: Lightning Protection

: Meter Counter Primary
: Con Counter Primary

¢ Metering Constant OK
: Battery Chanae

: Lightning Protection

:  Meter Counter Primary
: Con Counter Primary

:  Metering Constant OK
:  Pulse Quteput OK

Self-test

Select the attribute to be copied by
pressing on corresponding entry.

Attribute will be copied to next line
adjacent to original entry.

All further entries are moved one step
down.

Select the attribute to be moved by
pressing on corresponding entry.
Then press on desired position where
the attribute needs to be moved to.

Attribute has been moved from position
8 to position 10.

Select the attribute to be deleted by
pressing on corresponding entry.

Attribute has been deleted and all
further entries are moved one step up.

Before start of the test connect the same voltage to all voltage inputs U1, U2, U3 and the same
current in series through all current inputs 11, 12, 13.

L1 Uy 229.964 V — . The self-test will measure the values of voltage U
IU1 \ 229.963 v |EU1 -0.0009 D/° and current | at the sockets and show the results of
|U2 55578V |EU2\ S o/" voltage U, current | and active power P. The phase
’ ' > ° indicated on the FB is the reference phase.

. 14.99920 A El [——— % The deviation between phases and reference will
[l 15.00010 A [El- [0.0180 % be shown:
[l [5.00021 A [El; [ 0.0202 % e EU (error U in %)
P+ | 1.14963kW [EP1 ———- % e El (error | in %)
P. [1.14983kW  [EP:2 0.0177 % e EP (error P in %)

n [Ps [1.14993kW  [EPs 0.0262 %

|
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L1

L2

L3 | Reference phase selection

Toggle mode for reference phase selection

L1, (U (229964 Vv [EUL—— %
[U. [229.963 V | [EU:0.0009 %
U 229.978 V | [EUs| 0.0061 %

J . 1499920 A [El
- 1500010 A | [Elz |0.0180 % |
s 1500021 A | [Els |0.0202 %
J P [1.14963kW | [EP: | —— %
[P: [1.14983kW  [EP.| 0.0177 %
| [P (114993kW  [EFs]0.0262 %

[U: 1229.964 V
[0z [229.966 V
[Us T229.960 V

[l T4.99926 A
[l 15.00020 A
;1500023 A

[EU:~0.0010 %
ElR—— %
[EUs-0.0027 %

[El -0.0788 %
Bk = %
[El; [0.0005 %

[Py [1.14963KkW

[EP:-0.0105 %

[P2 [1.14975kW

[Ps [1.14989kW

=L L L 8]

A Exit, back to calling menu

=

EF—— %
[EPs[0.0124 %

=L L L [g]

U [229.961 V
Uz [229.956 V
[Us [229.997 V

. [4.99924 A
[l [5.00013 A
I [5.00027 A

[P [1.14932KW

[EU.-0.0155 %
[EU:-0.0177 %
EUs[—— %

[El. -0.0205 %
[El2 0.0028 %

[EP: -0.0576 %

[P2 [1.14978KkW

[EP: -0.0179 %

[Ps [1.14998KkW

[EPs]

————— %
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8.7.4 URef test (option)

[ 1.000083 60 Verification against URef
0.9v .. 1.1\2 92\9995%3 V t 16s.. 999@60 s

The stability of the built-in DC-reference voltages
37 rpPm and of the six Analog Digital Converter (ADC)

- &

U U.  0.999996

V E U |
U U. | 0.999994 V EU:| -89 ppm ifi ;
®0 | U 0999596 V— EU- 87 pem channels can be verified by this test.
Ul. (0999995 V [ElL | -89 ppm Two types of DC-standards can be connected to
Ul (0999996 V [El.  -87 pPm the PRS 600.3.
Uls | 0.999996 V Els | -87 pPpm
; v Range: 0.9V ...1.1V
@ 10V Range: 9.5V ..10.5V
i [Uur [————-- v [Uu: [———-- v [Uus [————-- v .
ur__[——-— v Ul [--—-— v L f---—-— v The output of a DC-voltage standard of either
nominal 1V (0.9V ... 1.1V) or 10V (9.5V ... 10.5V)
@ must be connected to the NE input, first with
positive, then with negative polarity.
4| For DC-Standard-Test: The time base changes to t=URef test and is
disconnect all voltage and . - . .
current ineuts from the synchronized to the internal self-calibration cycle
reference meter !! of the ADC converters (approx. 4s).
4| Connect the DC-Reference
to the reference input.
Read the manual for further
informations.
n

1 Preparation

All cables connected to the voltage inputs U1, U2, U3 and current inputs 11, 12, 13 and
all other cables, except the power supply cable must be removed before the
connections for the URef test are made.

If the voltage and current inputs are not left open, the reference standard may be
damaged.

>

The measuring set-up should be in accordance with the connection example shown in chapter [17].

Make short connections between red and black 2mm
sockets at back of PRS 600.3.

Use adapter cable supplied:  Connect DC - Voltage Standard 1V or 10V for positive

Yellow connector -> Uout URef test to input NE.

Black connector ->COM The outputs of the DC-voltage standard may have names
other than Uout and COM. In this case consult the
manufacturer’s DC-Voltage Standard user manual for
connection instructions.
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2 [ Start URef test (Weston element or NE-test)

8.9v.. 1.1V, 9.5V .. 18.5V V : 16s

t 30s

999s

[ —————— V [EUi—- pPm

UU: —————- vV EU: —— ppm

LI UUs | —————- ' EUs [—- pPm
NI — V_[Eh [—- pPm

Ul | v Elz: —— ppPm

Uk | ————- Vv EL |—- ppm

Vv [——— v

VU [—— Vv

O [—— v

0 [—— v

3 URef‘ Input of reference voltage URef

(1.000083 |V

8.9V .. 1.1V, 0.5¢ .. 18.5V

The display appears without results the first
time after first start of test.

The nominal value or the value measured with a
high precision DVM or the value in a calibration
certificate of the DC-Voltage Standard must be

entered at URef.

4 t Input of duration of test

t :[60 Olls The measuring time must be in the range:
16s .. 9995 10s...999s
5 @@ | starttestwith positive URef voltage (Weston element test)
| t = URef Test Test with positive URef voltage is running.
—_— = 5 The bar graph indicates the progress of the
measurement.
B P v hk oK Y The 6 measured positive voltages for U1,
ol It e [t e It U2, U3, I1, 12, I3 are displayed.
Uu, ————- V [EU: —— ppm Test with positive URef voltage is finished.
g 32 } Reverse polarity ! |- ppm Vl/arr(;in% to reverse polarity of DC - voltage
3 | —— PP standard appears.
Ul - OK| XNOI|-—5pm . .
OK: Start URef test with negative voltage

Uk -——-—- Vv Elz [——= pPm NO: C | URef test

Ul [———- V [EL [—— ppm - Lancel et tes

6 Reverse polarity

Connect DC - voltage standard for negative URef test to NE-input.

Yellow connector -> COM

Black connector -> Uout

or use the polarity switch of the DC - voltage standard if available.

|
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7 | Start test with negativ URef voltage

| t = URef Test Test with negative URef voltage is running.
I —

] 2 3

The bar graph indicates the progress of the
measurement.

The 6 measured negative voltages for U1,
U2, U3, 11, 12, and I3 are displayed.

[UU: [997.353mv | [UU: [997.341mv | [UU; [-097.343mV
[OT,  [987.458mv | [OF [997.446mv | [UT: |-997.425mv

U U1 0.999996 V EU: -87 ppm The measured values of the 6 internal ADC -
U U:z|0.999994 V EU:| -89 ppm channels for U1, U2, U3, 11, 12, and 13 are
UUs/0.999996 V [EUs -87 ppm displayed together with the calculated
Ul: [0.999995 V ElL. -89 ppm deviation from the entered value of URef in
Ul 0.999996 V El- -87 ppm ppm.
Uls 0.999996 V Elzs -87 ppm

8 i Call storage of test results menu

9 A Exit, back to calling menu

10 Remove test circuits
Disconnect DC - Voltage Standard from input NE

Q 0 Remove short circuit connections between red and black
2mm sockets at back of PRS 600.3.
1 2

8.7.5 fRef test

fRef 10000.01 Hz t :I—BOS Vel’ification against fRef
. e . The stability of the built-in time base can be verified
by this test.
[4100 v +100
T 9.99987KH E 13 The output of a frequency standard must be
: 2 i connected to the impulse input 1.

[ 18s 6s

Enter the exact test frequency value fRef and the

test time t.
® |

Frequency range: 1 kHz ... 200 kHz
L

The measurement runs continuously. A bar graph
indicates the progress of the measurement.

The deviation of the internal time base is indicated
in ppm in graphical form and as a numerical value.
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1 Preparation

Disconnect all accessories and cables, except the power supply cable. Connect the output of the
frequency standard with the impulse input 1. Any instructions given in the user manual of the
Frequency standard should be followed.

2 fRef| Input of reference frequency

The frequency must be in the range:
|1009|22 ZaakHz [ 1 kHz ... 200 kHz
3 t Input of duration of test
t:[601 |s The measuring time must be in the range:
% 10s...999s

4 @ | Start fRef test

[-100 , +100  leststarts

f [—- Hz E |—— PPM

5] 7s 66s

[100 Vv +100 After the test duration, the deviation
of the internal time base is indicated

f | 9.99987kHz E -13ppm in ppm in graphical form and as a

= - numerical value.
[

The measurement runs
continuously.

5 n Stop fRef test

6 o) Save test results

7 A Exit, back to calling menu
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9. & sequence C| Automatic test run with portable test system

§HE Sequence menu card
= The sequence menu allows to define test
= sequences for the two functions:

e Error measurement and
e Energy measurement (register test)
and to run them automatic or step by step on a

L
:II portable test system.
L

Note: The test sequence function can only be used
for Portable Test Systems with both Reference
Standard and Power Source integrated and active.

Indications / settings

%ﬂﬂ[ Run automatic or step by step test [9.2]

9.1 Create / edit test sequence
o] | Basic menu
01: E L1323 100%Un 100%l {phi}=1LA H .
02: E L123100%U:100%I: 2::(:h:)=0.5LA The three grey dISplay areas ShOWn top dOWﬂ.
'@ 03: E L1--100%Un 100%In cos{rhi}=0.866LE ° F||e name Of actual test Sequence
——1104: E L-2-100%Un 100%lIn cos{phi}=0.866LE
05: E L-3100%Un 100%In cosiphii=0866LE e Steps of actual test sequence
06: E L123100%Un 10%In cos{rhil=1LA
— |o7: E L123100%Un 10%In costehi=0.5LA i Comment _
08: 4 L123100%Un 200%in cos(ehit=1LA At the first call all fields are empty.
Following functions can be executed in this menu:
e + ]| Reset and edit test sequence
o0 | oD .
TNZ S0 <€ | Edit actual test sequence
n

=0 | Load / save test sequence
M | Exit, back to calling menu

Indications / settings

2] ==| [ Call test sequence editor menu [9.1.1]

of] Load / save test sequence from / to directory Check Sequence Selections [4.4]
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07: E L123100%Un 10%In cos{rhi)=0.5LA
08: H# L123100%Un 200%ln cos{rhi}=1LA

Test step list

The test steps are numbered in the sequence they are executed.

Type

E Error measurement
# Energy measurement (register test)

Test step name

The automatically generated name indicates the active current phases and the load point

settings of the test step.

Voltage, current and phase angle settings
Test step with fixed settings for Ule (empty step)

L-- 0V O0A ¢=0°

L123 100 %Un 200 %In cose =1L

Percentage settings in relation to nominal values Un,

In of meter type, phase angle defined with power factor

Activated current phases
L--- No phase active (empty step)
L123  All phases 1, 2, 3 active
L-2- Only phase 2 active

9.1.1 Editor functions
g |EMDsoi Test sequence editor menu
38 01: E L123100%Un 100%In cos{rhi}=1LA 1 H H 1 1
05 © Liss100%Un 10070 costomD0.5LA The right side of the dls’play looks Ilke_ the basic
&8 |[03: E L1-100%Un 100%kn cosioh=0.866LE menu [9.1], only the FB’s on the left side are
o (los E 5 to0okun o0miim contomimo et changed and the following functions are available:
2" 08: E L123100%Un 10%In cos{rhi}=1LA 1m
O7: E L123100%Un 10%In costphi=05LA 8 Insert new step
%= 08: # L123100%Un 200%ln costphi=1LA )
=5 | Edit step
%E LE
45 | Copy step
——= Iz so” ¢8| Move step
1 10
| # | Delete step
Enter comment
&L | Exit, back to basic menu
|
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Indications / settings

[ Enter comment

EN1 LED Comment menu
E Any comment related to the test
sequence can be entered. with the
virtual or external keyboard

ESC || Enter comments
]2]'s|’a|"%|%]'7]'s7'97 0] ~|
“ofwle | r Tt |2 |*u | v %0 | e |
N Y i

v "% v |0 | |'m] ] 7] o]+ ]
ﬂﬂ Space |ﬂﬂﬂ

im
L ]
30

i0 . . .
%-=‘ %l=| %=‘ 30 | Basic editor functions

Common functions for the listed FB’s (example shown for insert new step):

- [ZMD 501 Activate function
01: E L123100%Un 100%In cosiphil=1LA Activate FB by pressing onit. The FB
02: E L123100%Un 100%In costphil=0.5LA .
A8 [los: E L1-100%Un 100%In cos(ehir=0.866LE is shown depressed. A red frame
04: E  L-2-100%Un 100%lIn costphi}=0.866LE i
1B | |05 E L-3100%Un 100%lIn cosphi}=0.866LE surrounds th_e tesft St,ep window and a
A5 |los: £ L123100%Un 10%in coswhi=1LA yellow selection line is shown on
07: E L123100%Un 10%In costeh=0.5LA s
%= 08: #f L123100%Un 200%In costrhi=1LA position 1.
;
1)
IN1 LED
—— |IN2 S0
i
LiE Cancel function
5d Press somewhere outside of the

listing field to cancel the function. The
FB is shown normal again.

Note: Move the yellow line with the
cursor keys of an external keyboard
up to the the first or down to the last
step to cancel the function.
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Insert new step

06: E L123 100%WUn 10 %In cosy =1L
07: E L123 100%Un 10%ln cose =0.6L
08: # L123 100%Un 200 %In cosw =1L

Activate insert
Press on demanded step to call the
editor.

%= | [L—0v0A rhi-ode Test step defi.nition menu [9.1.2]
Load Point Select and define:
W U 0 v U 0 v u 0 v
- 1 z 3
It 0 A l2 0 A i 0 A 1 Type error or
- W[ o e ®[ 0 e @[ 0 e EEXH  Type countertest or
f 50 Hz
E] 0/0 — ..
Tvee Errormeasure @'J:?E Type markposmon
1 2 3 Ay -
RO || = = = ﬂ Load point setup [9.1.3]
CJR: 0imelk?h 0imelk?h 0imelk?h o 9
of | i i i 82| Error setup [9.1.4] or
N Jt: 1 cvel. 1 cvel. 1 cvcel.
Class: -100...100 % -100...100 % -100...100 % Energy easurement
M| | conytrom Meter: | | u u = Setup [915] or
& | Markposition setup
4| Copy from meter
(optional)
5 & Exit, back to editor menu
Alternative:
Load test point from
1 «0
database
5 & Exit, back to editor menu
06: E L123 100%Un 10%lIn cose =1L H
07: E L123 100%Un 10 %In cose =05L NEW Step Insertec_l )
08: E L—0VOA @ =0° The new test step is inserted at the
09: # 1123 100%Un 200 %in cose =1L selected position (08). The old step at
this position and all following steps
are shifted +1.
a8 |  Edit step
07: E L123 100%Un 10 %In cose =05L H H
RN Activate edit
09: # L123 100%Un 200 %In cose = 1L Press on demanded step to call the
editor.
= | [L—0voArhiodes Test step dgfinition menu [9.1.2]
Load Point Change settings and name as
?_CM Ui 0 v Uz 0 v U: 0 v desired.
It 0 A l2 0 A I3 0 A . .
- R e e e T ! g | EXit backto editor menu
o | 1 0w and terminate edit function.
i Tvre Errormeasure
s m 1 m 2 m 3
[Ref.: ~ OFF - ~ OFF - ~ OFF -
C/R: 0 imelk?h 0 imelk?h 0 imelk?h
“ﬂ tin: 1ime. 1ime. 1ime.
Nt 1 cvel. 1 cvel. 1 cvel.
Class: -100...100 % -100...100 % -100...100 %
j— Copy from Meter: l— l— l—
|
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1ll

06:

o
~
®HMM

08:

06:

08:
09:

H MMM

10

= Copy step

L123 100 %Un 10 %In cose =1L
L123 100%Un 10 %Ih cos# =0.5L
L123 100%Un 200 %In cosw =1L

L123 100%Un 10%In cose =1L

L123 100%Un 10 %In cose =0.5L
L123 100%Un 10 %In cose =0.5L
L123 100%Un 200 %lIn cose =1L

Il Move step

Activate copy
Press on demanded step to be copied.

Step copied

The selected step (07) is copied to
position +1 (08). All following steps are
shifted +1.

07: E L123 100%Un 10 %In cose =05L it
08: E L123 100%Un 10 %ln cose =0.6L Mark source pOSItIOI’]
09: # L123 100%Un 200 %In cose = 1L Press on demanded step to be moved.
The test step is marked red.

07: E L123 100%Un 10 %In cose =05L it
08: E L123 100%Un 10 %In cose =05L Move pOSItlon ..
09: # L123 100%Un 200 %in cosw =1L Press on target position to move the

. marked test step. It will be inserted at
L1 o e e cose e the target position and the other steps
09: E L123 100%Un 10 %In cose =0.5L will be moved accordingly.

10
28 Delete step
07: E L123 100 %Un 10 %In cose =05L
LB Delete step
09: # L123 100%Un 200 %in cose = 1L Press on demanded step to be deleted.
07: E L123 100 %Un 10 %In cose =05L Step dE|eted
08: H L123 100%Un 200 %In cose =1L . . .
The following positions are shifted -1.
|
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9.1.2

Test step definition

|L—0v 0A phi=0des

Load Point

U 0 v ULl 0 v
L 0 A L[ 0 A
o 0 o 9 0 o

f 50 Hz

Test step definition menu - new step

The test step hame, the load point settings, the
error measurement parameters and the status of
the copy from meter check boxes are shown.
Functions independent of test step type:

= | Test step name

Tvee Errormeasure

EE 1

2

3

[Ref.:

- OFF

- OFF

-~ OFF -

CIR:

0impik?h

Oimpik?h

0implk?h

tin:

1ime.

1ime.

1ime.

Nt

1 cvel.

1 cvel.

1 cvel.

Class:

Copy from Meter:

-100...100 %

-

-100...100 %

-

-100...100 %

-

By

Xx

Load point setup
Set copy from meter flag

«0 \ Load/Save from/to database

|L123 100%Un 100%In cos(phi}=0.5LA

Load Point

(VA

100

%Un

Uz |

100

[ 100

%ln I

100  %lIn

9. 05

cosLA P

f 50 Hz

05 cosLA

%Un U

100  %Un
(] 100  %ln

P2 05 cosLA

Tvre Errormeasure

1

B 2

3

[Ref.:

PZ

-~ OFF -

- OFF -

C/iR:

500 implkWh

0implk?h

0impik?h

it/ n:

10imp.

1ime.

1ime.

Nit:

1 cvel.

1 cvel.

1 cvel.

Class:

Copy from Meter:

-1..1%

-

-100...100 %

-

-100...100 %

-

|L123 230V BA phi=0des

Load Point

Ui

230

v Uz |

230 ¥V

1] 5

A

L[ 5 A

Py 0

° % 0

.

f[ &0

Hz

Us| 230 ¥
(] 5 A
P 0 °

123,45

Tvre Countertest

123,457

[123.45K]

Ref.:

PZ

PZ

PZ

Wit

1 kWh

Os

Os

[FEHH A

biiiidad

i ki

Lidic kil

Class:

1%

0%

0%

Copy from Meter:

Ll Ll o

IL 123 230V 20A phi=0ded

Load Point

U 230 v [ 230 v

Us| 230 v

L 20 A L[ 20 A
o 0 o 9 0 o

f 50 Hz

Is 20 A
Ps [1] °

Type Markposition

G2 1

85%

Copy from Meter:

=

i Exit, back to basic menu
Test step definition menu - Type Error
Functions and indications related to type error:

Test step type - Error

2%  Error measurement setup

Type Error

In the lower part of the display the error
measurement parameters are shown

Load Point

The load point parameters shown are defined in
the form percentage of meter nominal values
(%Un, %In) and the phase information as power
factor (cosLA). In this form the test step can be
used for different meter types with varying Un, In
values. Applicable for all types.

Test step definition menu - Type Energy
Functions and indications related to type energy:

EZXE  Test step type - Energy

Energy measurement setup

Type Energy

In the lower part of the display the energy
measurement parameters are shown.

Load Point

The load point parameters shown are defined with
fixed settings for voltage, current and phase angle
with units V, A, Applicable for all types.

Test step definition menu - Type Mark
Positioning
Functions and indications related to type mark
positioning:

&e Test step type — Mark positioning

=]
Type Mark Positioning

In the lower part of the display the mark positioning
parameter is shown.

Load Point

The load point parameters shown are defined with

fixed settings for voltage, current and phase angle

with units V, A, Applicable for all types.

Mark positioning setup

PTS 400.3 PLUS Operation Manual_R01

Page 175/310



Indications / settings

) [ Test step name

The system automatically generates a test step hame based on the load point setup.

Y|

The given name can be changed or any other name can be defined.

Load point setup

The file selection menu is called [6.1].

Load settings
Select and load object file with predefined settings from directory Load
Points Selection.

<0

=5

Edit settings

The load point setup menu is called [9.1.3]
Settings can be entered completely new or loaded settings can be

modified.

Test step type

Type Error

Error measurement with 1, 2 or 3 inputs, used to count the impulses from
the same meter (e.g. LED kWh, LED kvarh and impulse output Whi) or
different meters.

Type Energy

Energy measurement (register test) with 1, 2 or 3 counter registers.

o Type Mark Positioning
= Positioning of the disc mark of mechanical meters in percentage of a full turn
(e.g. 85%).
B % | cCall error measurement setup menu [9.1.4]
LRS- Call energy measurement setup menu [9.1.5]
@3_«‘? Call mark positioning setup menu [9.1.6]
XOx | = Set copy from meter flag
Change settings
WS Activate / Deactivate function
Press FB to activate or deactivate function. The function is activated or
deactivated for all 3 inputs (cyclical mode).
Copv from Meter: |7 |7 |7
|
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Change status

Press on check boxes to change the status of the function for an individual
input (cyclical mode).

Copy from Meter: =4 | =4

Status of check box
x Copy from meter active

The settings in the type error or type energy frame related to the input, where
the checkbox is crossed, are copied from the meter, which is defined for this
input during the test run.

Note: The test duration (t/n) for type error (imp, s) or type energy (kWh, s) is
not copied from the meter. The value must be defined in the test step (initial
values: 1 imp, 0 s).

Copy from meter inactive
The settings for type error or type energy as defined in the test step and
shown in the frame are used.

< Call Load / Save settings in Testpoint menu [4.4]

9.1.3 E Load point setup

"kl 3PAW Y {U123111231M20°,120°  3-phase 4-wire wye Load pOInt Setup menu
U AL ] Network selection
UES  EVS upe  mVS ke Evs Settings for voltage (U1, U2, U3) current (11, 12,

N S— e ls—llm v maa I3), phase angle (p1, ¢2, ¢3), phase angle

|
| e — e e s S between voltages (pb) or p_h_ase sequence (L123)
o and frequency can be modified or entered here.

| o Lo & | The input format is depending on the selected

_ network type.

£ e The settings can be made absolute with unit V, A,
n ° or relative as %Un, %In. The phase angle can

be entered in ° or as power factor in the form

COSoQLA, cosoLE, sinpLA, singpLE.
L Exit back to calling menu

For a detailed description of load point settings
and network selection see chapter [7.2.1].

9.14 Error measurement setup

T 1 T 1 Ref:[S]  Ps sisl -+ ® | Error measurement setup menu
e L oo 2 | Settings for reference power/energy mode (Ref.),
el o NIEf [ oe 8 | meter constant (C/R), test duration (t/n) in impulses
3 S % (imp) or seconds(sec), number of test repetitions
g .
X 2 Ret.:[7] g slisl_+ 8| (N) in cycles (cycl.) or seconds (sec) and error
C/R: [600 [®limpikvarh 9] . i
tin: [20 = = | tolerance band (Emin/ Emax) can be modified or
EminfEn:l;:;ﬁ— ,1_|/!' el 8| entered here for inputs 1 to 3.
— R f— P Load /save settings from / to object file
«f CIR:[25 [8] Whime % in directory
{S— tin: [10 B imp 8
Nit:[1 [= | i i i
n L} (NN — S Copy settings from input x to input y

Exit, back to calling menu

For a detailed description of error measurement
settings see chapter [8.2.2].
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9.1.5 Energy measurement setup

EEE1 [EEHq{  Enersv: PE o Energy measurement setup menu
Intervall: [1 [ kwh ] .
T Parameters for register 1

123,45 Class: [1 %

Parameters for register 2

LN

123,45 Eneray: Qz [ ]
2 Intervall: [ [8] kvarn 9] EEE3  Parameters for register 3
Y A
ass:[T % . . .
sl ’ »f| Load /save settings from / to object file
L ey - _ in directory Counter Test Point
«f] g Intervall: | —— Selections
H#HEHF D ]
class:p % Copy settings form input X to input y

L Exit, back to calling menu

Indications / settings

m1| mz‘ m3| Set parameters for register 1, 2 and 3

E P . emxs1| Parameters for energy measurement setup
Wit 1 [s]  kWh =] Energy type

wppe | 5 2 ]

% | % Test interval

man | Register resolution

Accuracy class

-l
SENER

Exit, back to calling menu

E [ Energy type

Select energy type with up / down cursors (cyclical mode):
PX  Active energy import / export
QX Reactive energy import / export
S  Apparent energy import / export
IZ | 12-hours (used at transformer loss meters, copper and leakage loss)

U?Z  U?-hours (used at transformer loss meters, iron and core loss)

W/t| TestInterval

Value

Enter desired dosage interval for energy or time dosage.

Unit / mode

Select the appropriate unit with up down cursors (cyclical mode):
Unit Mode
s, min, hr Time dosage

Ws, Wh, kWh | Energy dosage
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##4#% |  Register Resolution

Enter the register resolution in number of digits before and after the decimal point.

% Accuracy Class

Enter the accuracy class of measuring system in percentage (%) as indicated on meter or
specifications. This value will be used for good / bad evaluation during the test run.

9.1.6 C&l Mark positioning setup

- s Mark positioning setup menu
b 85 % - o . .
Definition of stop position of disk mark in

percentage of a full revolution.

&> 185 .
ICNIark —osition Enter value in percentage.

| Exit, back to calling menu

i

9.2 ﬂl Run automatic or step by step test

Y0, ELRETT Test run menu - test prepared
B 1 [ZMD120AMtrE3 [ZMD120 #72 318 935 y . .
Jl v EII 2 [ZMD120AMtrS3 [ZMD120 #72 318 935 FB S for preparatlon Of teSt run:
T B3 I ;
= = [M1 C1 LED E M2 R1 S0 ESum Sea ZMD 501 SeIeCt fIrSt teSt Step
S22 | ,
= | v 1 Test mode automatic or step by step

81: E 2721123 188%Un 188%In
82: E 27 ?1123188%Un 188%In
83: E 222 L1-- 188%Un 188%In c)3
84: 2122 L-2- 188%Un 188%In c)3
85: E 772 L--3188%Un 188%In c3

=)
H

#IB  Test sequence and meters setup
Following display fields show the actual meter and

86: E 2721123 188%Un 18%In cor . s

. E 77?1123 188%Un 18%In cor sequence definition:

@ A gl ® Test sequence file name (ZMD S01)

2 p— p— p—

F——w—w— 1w e Meter type (ZMD120AMir53) and meter
(ZMD120 #72 318 935) file name for inputs 1 to

3, where meters are defined.
e Comment to test setup (abbreviated form)

¢ Window with test sequence steps

B |lg(

l

@ 3
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[y | 2D S0t Test run menu - automatic test running
B 1 [ZMD120AMtr53 [ZMD120 #72 318 936 FB, f t ft t .
Jl . = B 2 [ZMD120AMtrS53 [ZMD120 #72 318 935 S Tor execution or test run:
- w | 3] |
L =9 | @® | Start/ Stop test run
= 172 045% 2 L .
Bl I srerarecs Select error Indication for input 1, 2 or 3
o 81: E +/+ 71123 188%Un 188%In (> - ]
ol St reeid 2 View test step results
84 E ? ? 7 L-2- 188%Un 188%In cbs
Th | |85 E?P7L-0 18N 168k o) ) Storage of test results
86 E ? ? 71123 188%Un 18%In cov
Il = cormmmTe s TS Following display fields and indications are active
I m ;,* Hzaa.é v Za00 V[ Eee v during test run:
o 7 [1]58B88 A[5.81 A[5.B88 A .
. 3| pls;1 wsmae wsse w @ Error tolerance band above test step window

e Actual running step (red) with status indication
for inputs 1 to 3 in test step window

e Two bar graphs for each input, showing the
status of actual measurement and repetitions

e Load point status with vector diagram and table
for voltage (U), current (1) and power (P) for
phases L1, L2, L3 on the right side

Indications / settings
112 +0.44% +2 Graphical error indication with tolerance band

Selection of input

Change between indication for input 1, 2, 3 (cyclical mode)

The result of the last finished test run of the selected input is shown. The error is
indicated numerical and graphically with a bar graph starting at the blue zero line,
indicated in relation to the white tolerance band. Lower and upper limits are indicated in

percentage.

Different error indications
12 +0[% +2 No bar graph, new step, no result yet
12 +0.44% +2 Green bar graph, error within tolerance
172 EEeis? % +2 Red bar graph, error out of tolerance
1] The Indication is inactive, when the test

run is stopped (Start / Stop FB is out).

81! EV 21123 188 %Un 188 %

oz E==mL123 e s 1pat» | INAications in Test Sequence window

Actual test step
o2z E==mL123 1ea%un 108 TesSt step position and step name are red marked
Test step type
E Type Error
# Type Energy (register test)
Test step status for measuring places 1, 2, 3
? Not yet executed, no result or input not defined
= Step running
i Step finished, error within tolerance

E Step finished, error out of tolerance
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1 [Gime

SHimb.

10

™ | Status of actual running test step

For each measuring input, there is an individual status indication for the actual running

test step.

IﬂimP.

FFim- some. Status of actual measurement
The actual counted impulses (38 imp.) of the
running measurement and a green bar graph
in relation to the programmed test duration t
(50 imp.) are indicated.
The test duration can also be indicated in
seconds (s). At test steps of type energy, no
numerical values are indicated.

[—— 5 Status of repetitions

The actual status of the executed repetitions
of the measurement (2) and a blue bar graph
in relation to the programmed number of
repetitions (5) are indicated.

Start / Stop test run

Start of a test run is only possible, if a test sequence with at least one test step is defined
and if at least one meter is defined.

L0,

Test stopped

Source status

|§ Voltages and currents are switched off

¢l

Status of functions in both test modes _ﬂ =

{IB| Test sequence and meters setup can be changed

First step can be defined

Test running

Source status
|§ Voltages or voltages and currents are switched on

@ Currents are switched off / on between test steps

Note: The voltages are always on as long as the start / stop FB is depressed.

Status of functions in test mode automatic
lg Test sequence and meters setup is not accessible

"= | Select first step is not accessible as long as test run is active

[elele

Status of functions in test mode step by step

K

B Test sequence and meters setup is not accessible
Select first step is not accessible as long as test step is active

Start next single step is not accessible as long as test step is active

elele | [lslele | | sie
a" [« || |

Start next single step is active between steps
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The function is used to select the start test step in both test modes.
In test mode step by step the function is also used to define the next step.

a1:
Bz
a3:
B4:
a5:
B6:
a7:

Test Seduence

E W2 L123 188%Un 188%In «»
E W2 L123 188%Un 188%In >
E W ? L1-- 188%Un 188%In ;5
E W72 L-2- 188%Un 188%In c);
E 72 L--3188%Un 188%In c};
E 22?1123 188%Un 18%In cor
E 22?1123 180%Un 18%In cor

Lo

[elee
=l

Automatic test run

The test runs fully automatic for error measurement test steps from selected
start test step until the last test step in the sequence and then stops.

If there are energy measurement test steps within the sequence, the
sequence stops and waits for user input of start or end readings. When the
input is finished, the sequence runs automatic again.

Step by step test run
The selected test step runs. When the step is finished, the current is switched

Activate function
A red frame surrounds the test step window and a yellow
selection line is shown on position 1

Select new position
Select desired start or next step by pressing on according
line. The selected position is marked red.

Start step
The function is terminated and to start the test press the
FB Start/Stop

Next step
The selected test step is automatically started and the
function is locked as long as the test step is running.

off, but the voltage remains on. The next step is selected. The user must
manually select the next single step or any other step with following buttons:

$o | Start next single step (next single step automatically starts)

/= | Select and start any step (step will automatically start after selecting)

Call test sequence and meters setup menu [9.2.1]

Call view test step results menu [9.2.2]

Call storage of test results menu [10]
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9.2.1

&
=

&=
=]

&
=]

o[ -

HB 1o sequence and meters setup

S Test sequence and meters setup menu
The file names of the actual loaded data base
ZMD120 #72 318 935 P
] P o 3 elements are shown at:
[ZMD120 #72 316 935 ot po— Test sequence
[ZMD120AMtrE3 & .
| = B2 Meter and meter type of input 1
Q@ —= 8
I s

B: ] Meter and meter type of input 2
M1 C1 LED E .
M2 R1 S0 _ESum B | Meter and meter type of input 3

Sea ZMD 501
Make individual definitions by calling the FB’s:
‘ H@! H@1 HQI Load / edit test sequence
and meters individual

Enter or modify directly with virtual or external
keyboard:

Comment to setup
n Exit, back to calling menu

Indications / settings

Elo

| Elo ‘ Els | Load / edit meters for measuring inputs 1, 2, 3

The three measuring inputs can be assigned to three impulse outputs, defined with a
meter constant.

The file selection menu [6.1] is called with the object file directory:
Meter Selections

There are two possibilities to assign the meters to the inputs:

. Load meter file from data base
Three different meters or the same meter one, two or three times can be
loaded with different impulse outputs, measuring systems and counters
selected.
Restriction: The meters must have the same Imax and network type. If this is
not the case, the entries are shown red and the exit is blocked. See also error
handling [9.6].

_@ Edit actual meter dataset

Select sub menus and activate edit actual object until the meter menu is
displayed. Enter directly the data for meter and meter type. It is not necessary
to fill out all the fields. See also descriptions of create/edit meter dataset in
chapter [6.5]

Load / edit test sequence

The file selection menu [6.1] is called with the object file directory:
Check Sequence Selections

There are two possibilities to define the actual test sequence:

«f | Load testsequence file from data base
Test sequences previously defined by the test sequence editor and stored in
the data base can be loaded.

-5 Edit actual test sequence
Select sub menus and activate edit actual object until the sequence editor is
displayed [9.1.1]. Define test steps directly.
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ok Select impulse output to test

Select one of the up to 8 meter constants, based on the two constant types and up to four
measuring systems (x = 1,2,3,4), defined in the meter type linked to the loaded meter.
This selection is necessary if the copy from meter function is activated in the test
sequence. In this case the meter constant for the measurement is taken from the meter
type of the loaded meter regarding the selection.

----  No constant defined
The field cannot be selected. This is the case if no constant or even no meter
type is defined in a reduced setup.

Cl Optical constant (Co) of measuring system 1 defined.

R1 Electrical constant (Ce) of measuring system 1 defined.

9.2.2 View test step results

[ZMD $01 View test step results menu

[ZMD120AM [72318 933 I h f h d I

oD T20AM 257855 n the upper part of the display test sequence,

: | definitions for inputs 1 to 3 with meter name and
[M1C11LED EM2R12S0 ESum Sea ZMD S01 Se”al number are ShOWI’l.

38s 68s 1ime.
6 E? .- ? - ? - L123 188 %Un 18 %In cosf = 1L
5 imp. 1imp. 1imp.

list with additional information to the test step:

N Meter1  Meterz  Mster3  Testster name I‘ The window in the lower part shows the test step
5 ER.- ? .- ?.- L--3 1808 %Un 108 %In cosf =B.8»
e Error measurement status and results for

TRV aan @ L123 10850 104 cosf -5 meters (inputs) 1 to 3 on first line of test step
woRaon B A% R H1Z3 160 % 200 cosf =1L e Test duration settings (imp, s, kWh) for meters
(inputs) 1 to 3 on second line of test step
Ly
éﬂgfﬁm — View test step results menu - scroll mode
D T20AM 7231955 If not all test steps are visible within the window,
I l they can be scrolled.
 —_—. Use the scroll bar on the right side or the up/down
N Meter1  Meter2  Meter3  Testster name cursors on an external keyboard.
1: E ¥/ -828% W 1.5a% ? .- L123 1688 %Un 188 %In cosf = 1L
58 imp. 18 imp. 1ime.
22 E /+B68% o 857 % ? .- L123 1688 %Un 188 %In cosf = 8.5
58 imp. 18 imp. 1imp.
3 E ¥ +811% ¥ -a.21% 7 .- L1-- 18@ %Un 188 %In cosf = B.8)
38s 60s 1ime.
CEEL Fae Tl Tmmmesrw I | Exit, back to calling menu

3

Indications / settings

7 E ¥ -817% i -8.37% ? - L1123 188 %Un 18%In cosf = B.50
5i 1 imp. 1imp.

6 B@ms Eeams - Lz s s - | RESUITS @nd status indications in test step window

8.1 kWh B.2 kWh Bs

Additional to the status indications, shown in the test sequence window of the test run

menu, status of measurement, error results, test duration and more details of test step
name are shown here.

The status indications are shown for each meter (input) individual

Measurement status / error result
.- Step Not yet executed or not defined at step not selected

.- Waiting for start impulse at actual step
-=.== " First measurement of N measurements running, no error result available yet

«1.98% Last measured error result of selected test step. The value is updated during
test runs with several repetitions (N>1).

+B.17 % Last measured error result of not selected, finished test step.
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Test duration (t/n) defined for test step and input
58 imp. Test type error with test mode imp, 50 impulses tested
I s Test type error with test mode time, 30 s tested
8.1 kwh Test type energy with test mode energy in kWh, 0.1 kwWh dosage

9.3 Preparation of test run
9.3.1 Work with individual meters and test sequences of data base

1 Elo | <0 [ Load meter file for input 1 from data base

The meter and the meter type object file name are indicated in the two fields. Impulse output
selection becomes accessible.

2 @elE ci g  Selectimpulse output of meter 1 to test

Select one of the meter constants Cx, Rx (C = Co: optical constant, R = Ce: electrical
constant) of the up to four measuring systems (x = 1,2,3,4) defined in the meter type linked to
the loaded meter.

For test sequences, where the copy from meter flag is set at least one meter constant (e.g.
C1) must be defined to run test steps or type error.

For test sequences with fix error measurement parameters and copy from meter flag not set,
the impulse output must not be selected.

3 E@] Repeat steps 1 to 3 for input 2 (optional)

4 E@ Repeat steps 1 to 3 for input 3 (optional)

5 = |« [ Load test sequence file from data base

9.3.2  Work with direct entries for meter and test sequence

The example shows a minimum directly entered meter and test sequence definition to enable a test
run with input 1.

1 o -@[ Input minimum meter settings for input 1

Modified P— Select sub menus and activate edit actual
B | feaea et = object until the meter menu is displayed.

Make at least one input (e.g. serial
number). Go back with several exit FB’s
until setup menu is displayed again with
entries Modified at meter and meter type
file name.
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2 = & [ Define a test sequence with one test step directly

= | proaea Select sub menus and activate edit actual

- object until the test sequence editor is
displayed. Insert a new step and define fix
load point settings for voltage, current and
phase angle and fix parameters for error or
energy measurement of input 1. The copy
from meter flag must be empty.
Go back with several exit FB’s until setup
menu is displayed again with entry
Modified at test sequence file name.

9.4 Test run examples
9.4.1 Automatic test run

The test is running full automatic if the test sequence contains only test steps of type error.
The test is running half automatic, if test steps of type energy are included, see [9.4.3].

1 §ﬂﬂ Prepare test run, see [9.3]

2 ﬂ Select test mode automatic

3 »2== | Select start test step (default position 01)

| oo | AP Select any start step with the yellow
1 [ZMD120AMtr53 [ZMD120 #72 318 935 . . .
L (O 2Dz [EMDT20 #2315 55 selection line. The default start step is 01.
1. ze 8 l The selected start step becomes red.
'm, The sequence will run automatically form

Test Seauence start step until the last step in the sequence
81: E2221123108%Un 180%In >
82: E 27 71123 188%Un 188%In
83: E2/2 7 L1-- 188%Un 188%In cb;
84: E 222 L-2- 188%Un 188%In cb;
85: E 227 L--3188%Un 188%In cb;
#6: E 2771123 188%Un 18%In cor
@87: E 277 1123188%Un 18%In cor

1]
2! Ll’
3! Fl— W= W— W
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4 @O | Starttestrun
- T fI)1|ZMD12lIlAM1:r.">C'i [zMD120 #72 318 835 The example ShOWS a runnlng teSt
Oh  2[FiDiz0AwE3 ZMD120 #2316 535 sequence with total 8 steps. Steps 01 and
5 | |
14 Ze l' 3 l 02 are already finished and the results are
= Ell 12 00T % =z OK. Step 03 is actual running. It is a single
Test Seauence phase measurement with only current of
e1: 2 1123 188%Un 188%In « .
Eb 82 sz?uzamuxm mamm: phase 1 switched on (Ll“)
83: E == ?L1-- 188%Un 188%In c b ;|
=) 84: F? 7 ?L-2-188%Un 188%In cbs
85: £ 7?7 7L--3188%Un 188%In cb;
@86: £ ? 7?1123 188%Un 18%In cor
| El. 87: E? ? ?1123188%Un 18%In co»
n | = [T aom Al A
P|9958 W-— W[-— W
MOS0t The example shows the same test
i B 1 [ZMD120AMtrS3 [ZMD120 #72 318 935 .
ﬂ B T 2[ZMD1Z0AMS3 [ZMD120 #72 318 935 sequence at a later state with step 07
4 o (&S | running.
| - .
= |m = 0TT% 2 Steps 01 to 03 are already finished with
| [Testseauence results OK.
a1: E + + ?L123100%Un 188%In «
B2: E vy 71123 oK 1% Step 07 was chosen as new start step and
3 ?L1-- n ncks
| ([0 £ 700 100mtn t6en o the measurement was restarted at step 07.
85 E 7 ? 7 L--31868%Un 188%In cbs
86: E ?? ? 1123 188%Un 18%In cov
% a7: E = =7 11231808%Un 18%In cob
| !!!| B 1= T — ; L: Lz Ls
i e e
3: P|57.55 W|57.52 W 57.49 W
e [ The test run stops automatically after last test step
5 Track test step results with result view function
ZMID S01 More detailed information to the status and
[ZMD120AM 72318933 . .
WD 120AM Faso5 settings of the test steps can be seen in the
: / view test steps results menu.
AR AR STy The errors of the last measurement are
Ni Meter  Meterz  Meter3  Teststep name shown for the different steps of meters 1 to
5 ER. ? 4 - L--3 188 %Un 180 %In cosf = B.B» 3 (input 1 to 3)
& E? .3:3 ? ﬁa ? 1 ’ L123 188 %Un 18 %In cosf = 1L '
m EN -ﬁnl.T;.% ¥ ?al.r;;.% 4 .1-Imp. 1123 188 %Un 18%In cosf = B.5L
R 2V ?1'.35'% E }3:.';;.% 74 .1-"".7. L123 188 %Un 288 %In cosf = 1L
8.1 kWh 8.2 kth ds
£
(& | Call storage of results menu to save results [10]
|
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9.4.2  Step by step test run

1 §ﬂg Prepare test run, see [9.3]

Select test mode step by step

3  +&= | Select start test step (default position 01)

4 @ | Starttestrun

g 2 The example shows a step by step test run
1 [ZMD120AMtr53 [ZMD120 #72 318 935 . . .. .
5 = Fl 2 [ZMD1Z0AMtr53 [ZMD120 #72 318 935 with point 06 and 01 finished. The step 02 is
=g =® | 3 l automatically selected as next step. The
= @z o40% 2 user can start step 02 by pushing the start
Test Seduence

next single step button (as done in the
example) or select any other step by
pressing twice on desired step.

Note: Between the steps the voltages
remain always on.

01: E + 71123 188%Un 188%In
m 82 E - - 71123 188%Un 188%In o
83 E ? ? ?L1-- 188%Un 188%In cb3
£ 04: E 7 ? ?1-2- 188%Un 180%In cb3
85 E 7 ? ?1--3188%Un 188%In cb3
86: E 71123 188%Un 18%In cor
87: E ? ? 71123 188%Un 18%In cor

238.8 V|230.8 V|238.8 V
5868 A|5841 A| 5888 A
5751 W|5749 W| 5758 W

[

Track test step results with result view function

6a %@ Start next single test step (continues automatically without restarting)

,,,,,, Select any next test step (press twice on desired step to continue test at
corresponding step)

7 n Stop test run manually

8 (& | Call storage of results menu to save results [10]
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9.4.3 Test run with test steps of type energy

An automatic test run doesn’t run fully automatic. It will be stopped at each test step of type energy to
enter start and end readings.

1 Enter start readings for defined counters

At the begin of a energy type test step the

12345 123,45} [k} . ) :
voltage is switched on and the system waits
e I e e e for the input of start readings by the user.
11 1:/11111.111 kWh 22222.222 kWh 00000.00 kWh . .
LB 1 Bz o | In this example two counters are defined for
EENG 2: [00000.000 kWh [00000.000 KWh [00000.00 kWh . . .
the measuring inputs 1 and 2. Input 3 is not
W: [00000.000 kWh [oooo0.000 kWh [00000.00 kWh .
o v | w | " defined and therefore grayed out. The

counter format (digits before / after decimal
point) is taken from the meter type.
Select entry fields and enter start readings
of the defined counters.

a8 If two counters have different test durations
(W) defined (e.g. 100 Wh, 200 Wh), the
smallest value (100 Wh) will be taken as
reference

ML | Select exit to terminate the input
and to start the energy dosage.

1] Status indications during test
2] The green bar graph shows the already dosed amount of the
3] defined dosage energy.

Example for different test duration:

The bar graph of input 2 is shown with half length, because the
programmed value (200 Wh) is double the value of input 1 (100
Wh).

The test stops, when the bar graph at input 1 reaches the end.

2 Enter end readings for defined counters

EXE Em 2 — After_automatlc stop the system waits for
user inputs of the end readings.

B e I e Select entry fields and enter end readings
1: 11111111 kWh 22222222 kWh [ooo00.00 kWh .
EFE 2:[11111.213 kWh I22222327 |kWh [oooo0.00 kWh Of the deflned CounterS.
133,58 g E . .
The counter error (E) is calculated and
W: [00000.103 kWh  [00000.103 kWh [00000.00 kWh .
displayed.
E:[0.97% % [194% % [ %

The second last line shows the energy (W),
which was really dosed and taken as
reference for the error calculation.

[
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9.4.4

g

°0

9.5

Functions to change / interrupt / restart the test run

L . -
¥ Change test mode within test run

The test mode can be changed at any time within an active test run.

As soon as the actual test step is finished, the new test mode is used for the next step.
E.g. changing from automatic to step by step test mode can be used for a well-defined
mean stop of an automatic test run. The test run stops, when the actual test step is
finished. The voltages are not switched off. Single steps can now be tested or a new start
step can be defined and the automatic test run can be restarted by changing back to
automatic test mode.

Interrupt active test run

An active test run can be stopped at any time. The already measured step results remain
in the temporary storage as long as no new test sequence is loaded or as long as the test
step is not repeated.

Note: The source is completely switched off. During test of electronic meters it may not
be advisable to interrupt the test in this way.

Restart stopped test run

The test run will go on with the selected test mode starting at the marked test step.

If an automatic test was interrupted, optional a new start step can be selected before the
start / stop button is pressed (e.g. to repeat an already finished part of a test sequence or
to omit some test steps).

Useful functions available during test run

The other menu cards are not locked during the test run is active.
The following functions can be called at any time during the test run without influencing the
measurement results.

Function call Description
& View detailed test step results in storage of results preview

i Source \ B Track test step settings with Source Load point menu

& Reference \ Track test step settings with Reference measurement functions

‘=€ Data Base \ Work parallel in data base (e.g. to enter or change ADS of customer)
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9.6 Error handling

Indication / effect

10 Test run start / stop
is locked

IZMD120 #72 318 935
E '
|ZMD1 20AMtrS3

[ZMD310 #85 808 811

[ZMD310CR44

Exit of menu is locked

WARNING
Some Test Point's parameters is out
of Meters range. Posible Meter's damage

Start anyway?
o |

Error reason

No valid meter and / or test
sequence is defined or

communication to units is not

ok.

Two meters with different
Imax values or different
network types are defined.

Warning during test run if
test step parameters are in
conflict with meter
parameters, e.g. if test
current of test step is higher
than maximum current

(Imax) defined in meter type.

Solution

Define missing part in meters
and test sequence setup.
Check communication status.

Test each meter individually
with two separate test runs.

Select NO and change test
step parameters or load other
test sequence which works
fine with the settings of the
loaded meter.

Select YES only, if you are
sure that the meters
connected are not damaged
under this conditions.
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10. @ | Storage of test results

In this menu measured results, a so called Testresult Data Set (TDS) can be combined with a freely
configurable Administrative Data Set (ADS) to one combined result dataset. In this way, the link
between measured results and measuring identification (customer address, tested meters and
comment) can be made.

It is up to the user, how many ADS information he likes to define and to link to the TDS. The ADS
information can be entered directly with the edit function of the data base or can be loaded full or
partially from the data base.

It is recommended to define full ADS datasets for customers or measuring places with the optional
software CALegration, installed on a PC.

As preparation for tests in the field the predefined ADS datasets or parts of it can then be uploaded
from CALegration software into the instrument, either over a communication interface or by direct
transfer on the compact flash card.

By 2 ?\\| WTEADS 02 Storage of test results menu
230 [MTE AG The combined result dataset (TDS + ADS) can be:
.1- #4 [Eneray Customer A .
B4 [Eneray Sueplier saved to new file
# 9 [Network Orerater
4| 4| il  appended to file with last saved data set
E@] |L+G ZMD 410 CT No: 95 878 803 i i
—I & | printed (not available at PRS 600.3)
Elo || .
g \ previewed
=]

The right side shows the file names of the actual
loaded ADS and its components:
=41  Administrative dataset (ADS) consisting
of following datasets:
¢ Installation setup
e Energy customer
e Energy Supplier
¢ Network Operator

Test 1.0.0

4|4|

Bz | Meter dataset for input 1
Bz | Meter dataset for input 2
Bz | Meter dataset for input 3

Indications / settings

+l +l Save new or append results and go back to calling menu [10.2]

Print data (not available at PRS 600.3, use print function of software CALegration)

a Preview of results in printout format

[ Call save parameters settings menu [5.2] to define settings for:

Save mode (single / continuous) see description in chapter [10.2.1]

‘ MTE PTS 400.3 PLUS Operation Manual_R01 Page 192/310



i| Elo ‘ Elz ‘ Elz | Load / edit / reset object files

The file selection menu [6.1] is called and an object file directory is displayed.

<0
=

E B

Load obiject file

Select and load a predefined object file from the shown directory.

Edit actual object

Edit the actual dataset, which can be empty or contain the previously loaded
data. All data can directly be entered. If another dataset is called in the
editor menu, call the edit actual object function again, until you can enter the
data directly.

Reset actual object to defaults

The dataset is reset; the file name field is cleared. No data of this type is
linked with the result data.

Exit, back to calling menu

Use the exit FB to come back to the storage of results menu. Several exit
steps may be necessary to come back.

A detailed description of the listed datasets can be found in the chapters listed below.

FB

SR

Comment

Directory Description

Administrative Dataset [6.4.2]

Meter datasets for input 1-3  [6.5.2]

If a complete ADS dataset is loaded, the ADS comment is displayed here.

Enter or modify comment with the virtual or external keyboard.

This field can also be used for simple measurement documentation, if the complete ADS
and the ADS parts are not used and reset to defaults.

A [ Exit, back to calling menu
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10.1 @ Preview of results

The preview function can be used to view the results before saving. With this function a fast overview

over the complete results data with measured results (TDS) and the linked administrative data (ADS)
is possible.

Preview of results menu
The combined results (TDS + ADS) are shown in
the preview

Customer:

Name: Energy Customer
No. : 99999

Energy Supplvyer:
Name: Energy Supplier
No. : 00077

Scroll up / down by using the
scroll bar on the right side, or use
cursor keys on an external

Installation:
Name: MTE AG
No. : 12345

Adr.: Dammstrasse 16

CH-6300 Zug keyboard.

Switzerland 4 . )
Telloitdl anp224, 2448 Exit menu by pressing the exit
Comm.:Comment _____________________ jl key.

Hetwork Uperator Print button (not available at PTS
n & @& | 4003 Plus)

Note: If the results are transferred to CALegration, they will have another look, adapted to the
CALegration user interface.

10.2 Save results

The actual combined results of measured results (TDS) and administrative data (ADS) are saved on
the compact flash card.

10.2.1 Save mode configuration
[ Call save parameters settings menu [5.2] to define the save mode:

M4 Single
= One measurement result dataset (TDS) is saved

Continuous

The measurement result datasets (TDS) are saved continuously at the
defined time interval in s, min, h.
- On new event

The measurement result datasets (TDS) are saved every time a new result
is created.
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10.2.2 Save single measurement

1 Run measurement
2 & Call storage of results menu
3 ﬁ Load / edit administrative data (optional)
4 & | Preview results (optional)
5a *l Call save results and exit to create or select a new file
The file selection menu [6.1] is called with the directory Any Test Results displayed.
' v Test Results! Save as new file
B _
O NEW: 1 =B Call save actual object
B | oEes | |MoEXT
o NEW - 2 -wew- Select line new in directory
"l a&blfc-; E Measurment 1.0 19.04.201309541556 18k i
- - %E::‘IZMDMO cT 1904701300282 22k 3 s Enter name for result file
4 e Press enter to terminate save
A
0 5 4 Back to measurement menu
L]
Confirm ovenwrite obiect? Save to existing file
Confirm overwriting file or append new
£0vervvrite| Ay Append | |x Abort " results dataset to existing file.
With Append several measurements can be
saved in the same file and be transferred to
CALegration by readout of just one result
file.
5b *l Call append results and exit to save directly to the last selected file.
With this function, several measurements can be added to the same file (e.g. all
measurements of one customer).
The FB is only enabled, if a file was created/selected before and a data set saved already
regarding point 5a.
|
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10.2.3 Save continuous measurements

1

N

w

N

(o]

= Call storage of results menu

ﬁ Load / edit administrative data (optional)

+l Call save results and exit to define a result file

The file selection menu [6.1] is called with the directory Any Test Results displayed.
Create result file, as described under save single measurement step 5.

The continuous storage mode is automatically started, when the file selection menu is left with
the exit door FB. The calling measurement menu is displayed again.

Status indications

[ The camera FB is shown depressed during continuous saving is active.

8 = The compact flash status indication changes periodically to the save continuous
symbol.

Run measurement

The measurement results are cyclically saved according to the defined saving mode (event or
time interval).

[ Select camera FB and press enter to stop continuous saving.

The data saving is stopped.
Status indications

& [ The camera FB is shown normal again.

63MB  The save continuous symbol disappears and the normal compact flash status
indication is displayed again.

[5oa) &l [ Call storage of results menu and preview results (optional)

The last saved measurement results are shown. With the preview function, only one of the
saved result sets can be viewed. To see all the saved results the data must be transferred to
CALegration.

i1k Exit, back to calling measurement menu
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10.3 Datatransfer to PC
10.3.1 Software for data transfer (option)

With the optional CALegration software administrative data (ADS), Meter data and Test Procedures
can be transferred from the CALegration software to the instrument by using the Preload Control
function in CALegration (refer to CALegration operation manual for additional information). For further
evaluation of the results and reporting of the measurements any saved results on the instrument can
be transferred to the CALegration software by using the Read-Out Control function in CALegration.
The results are displayed on the PC in a user-friendly windows environment (refer to CALegration
operation manual for additional information).

CAlLegration @ Instrument

‘ Result ‘<

{ Result (Admin.)

\V4

AV4

A4

;‘ Result (Meas.) ‘

Linked sub-level elements always will be transferred together with higher level elements, but must be
saved individually on the instrument for further use.
All sub-level elements can also be transferred individually from CALegration to the instrument.

10.3.2 Data transfer with compact flash (CF) card

The data can be transferred directly between instrument and a PC with software CALegration
installed by using a flash card adapter at PC side, e.g. compact flash to USB adapter (refer to
CALegration operation manual for additional information).

Warning!

Do not remove the CF card, if the card is actually accessed, indicated with a red
& background of the CF status indication. Not following this procedure may lead to

corrupted files and loss of data. The safest procedure is to switch off the power supply

before removing or inserting the CF card.

10.3.3 Interface for data transfer
The data can be transferred by using either the USB or the Ethernet interface. Configuration for the
connections must be made in the CALegration software.
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11. Basic settings and functions for Power Quality measurement

11.1 :l Setup of inputs U, | and recording time base for online measurements

Only the setup of the recording time base trus is different. The rest of the available settings is the
same as described under reference meter settings [8.1].

L Connection mode 4-wire (selection only

Direct voltage inputs

The following settings are displayed:

available, if used as reference standard)

B O - sl ; :
SHEL| 5 Direct cunentinouts wn| Setting of internal voltage and current
R ranges [8.1.1]
=@
15 e PTLa- PTL3 of Load or save current parameters
VAV Wi | ity | n Exit of menu
“ﬂ ]l -CTL1- -CTL2- -CTL3 .
twa | aia | 1Ai1a an, Reactive power mode natural Qn
0| b | T s Eeen (selection only available, if used as

reference standard)
Selection of voltage inputs [8.1.3]

11
c

Selection of current inputs [8.1.4]

Selection of IN/IE measurement inputs
(not available for PRS 600.3)

Voltage transformer settings [8.1.5]

&
B =

AL AL

=

e
=

Current transformer settings [8.1.6]
#= | Recording time base (PQ online only)

Indications / settings

fang Recording time base for PQ online measurements

This input is only accessible and used at PQ online measurements to define the basic measurement
time interval for the PQ parameters.

Press the FB to activate the input.

= T Enter the value with the virtual keyboard
| 4] min Range: 1 ... 9999

Use the up/down cursor keys to select the unit (cyclical

- 150" oll[Elcve. o mode):

S Second

min Minute

hr Hour

cyc. Cycles of fundamental frequency
t = 18min Status indication of time base

The time base interval with time unit or in cycles is displayed together with
——tat8e 3 par graph, indicating the elapsed time of the actual running
measurement interval.

Note: The recording time base defined here is not regarded for the frequency, which is always
recorded with 10s intervals regarding the standard IEC 61000-4-30. It is also not regarded at
maghnitude values recorded with events, transients and mains signaling, where a fix 1s interval is
’used.
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11.2 Different views of results
11.2.1 Graph view

Graph view

Vertical scale

+~Max | Automatic scaling with regard of
;IM ] minimum Min and maximum Max
values in the displayed time interval.
238v

238Y

228v

226V

-6és -38s
+Max | Automatic scaling with regard of

I e maximum value Max. The zero line 0
is always indicated as reference.

300V

250V

200V

150v

100v

S0v

o
-68s -38s

238y

[12]) [19.84.2813 Al

[«>]|[et:ae:66

236

228%

226v

Uz
a4 /WWW

= U: U [ I P [ oz [ P:

X U: WUz [ I [P Pz [ P2

N U [ Ua [ s [ P [ @ [ P:
[TIN [TIPE

[f [~ WPE

Q [ 8
Q [ 8
Q [ 8:
[oF [ sz
I_V\PZ [~ WSsE

Horizontal scale — Time interval

Minimum / Maximum values

Indication ON

Minimum Min and maximum Max
values for each recording interval,
evaluated at intervals of 1/5 of the
recording interval, are shown as
envelope color band around the
recording curves.

238V

238V

234y

228v

228v
-6s -36s

Ve Indication OFF
Original curves indicated only

238v

238V

234V
‘ - . &

2%y ——

dpr—
228v

228v
-6s -36s

The selected time interval corresponds to the
horizontal scale shown in the graph window. The time
within the window is indicated relative to a time
stamp, which includes the clock time (13:12:00)
below a vertical cursor line and the date
(19.04.2013) above the upper left corner.

E.g. 10 m: 13:12:00 £ 5 m (13:07:00 .. 13:17:00).
Changing the time interval allows to zoom in or out in
a recording to see details or an overview of the
results.

The time/division: 1 min, indicated with vertical
lines, varies with the value of the interval (1/10, 1/12,
1/6 of the interval etc.).

Position of the time interval in the

recording

of the bar graph.

E.g. length and position of interval 10 min within total
recording of 1 h 40 min 6 s (01:40:06), whole length
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11.2.2 Table view

Table view

Selected value with [unit]

Date of recording

in format DD.MM.YYYY with

DD: Day
MM: Month
YYYY: Year

The date belongs to the clock time marked with the
yellow row.

Recording clock time

in format hh:mm:ss with:

hh: hours
mm: minutes
ss: seconds

Minimum / Maximum values

Indication ON

Minimum Min and maximum Max
values for each recording interval,
evaluated at intervals of 1/5 of the
recording interval, are shown in
brackets.

[T
231.36[231.3 .. 21.9
231.28(231 .. 231.91
231.38[231.2 .. 231.59
231.471231.3.. 231.6
231.45(231.4 ... 231.6)
231.62[231.4.. 231.71
2317 (231.6... 23181
23164 [231.6 .. 2Z31.7
231.76[231.5.. 231.9)
231.76[231.7 .. 231.80
231.681231.6 ... 231.8)

o
1Z14:45
1Z:14:48
124451
12:14:54
12:14:57
12:15:08
121583
121586
121589
121512
121515

Indication OFF

Original values indicated only
o)

U V1
12:14:45 2336
12:14:48
12:14:51
12:14:54
12:14:57
12:1568
121503
12:15:86
12:1589
121512
121515

2m.z8
231.38
231.47
2345
231.62
2.7
231.64
2mn.76
23.76
231.68

19.94.2m3 Bl || [er:a:86
£ Ui w1 U= 01 Us vl
13:11:45 228.98 231.67 238.48
13:11:48 231.22 233.86 232.46
13:11:51 238.48 232.68 231.56
® 13:11:54 238.96 233.49 232.28
Fivhae 13:11:57 231.13 233.52 232.44
B 13:12:688 238.81 233.64 232.47
_— 13:12:83 238.89 233.59 232.36
i, 13:12:86 238.98 233.94 232.57
My 13:12:89 231.47 23413 232.79
1312:12 231.33 234.36 232.65
.® 1312:15 231.53 234.34 232.66
— || M« 4 £ 10mn @ Y | b [ | M
ﬁa X Us [ We [ L Py [ ®Puez [ P o [ 8
X U: [ WUz [ Iz [ P [ ®uz [ P2 [ a [8:
X Us Uz [ Iz @ [ ®ur [ P2 (e [ 8:
i TN Pz [of [ st
[ f [TWPEZ [ WRE [ WSEZ

Numerical results

A column contains 11 numerical consecutive results with
basic recording time interval (e.g.t=3s)

Position of table in total recording

graph = 01:40:06).

meaning for the table view.

The bar graph indicates the time span of the table section (30 s) and the
position of the table section in relation to the total recording time (full bar

Note: The time interval (10 min) indicated in the time control section has no
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11.2.3 Histogram view

Display range of Harmonics / Interharmonics Date and clock time Value
;_i& Lower 32 order numbers
@ = BT

!LLI 3 i 22.84.2013 88:21:48 [| U,
@ B IJMM..L 50Q
FOT U
Jix ] - by
= : | [T g;
-3 — 3K
M|« b men > » oW e || s
BU b PN [P o 8 T 07u
n N%Luh U [k P [0 [5 — 1| o052
M L MPs TG [ & 03
32 Higher 32 order numbers "Wi P
() r 22B2813 822 n U, i
Tos

o |||l EEEEE
0.02 5
s T L

S0 |[M « « Alotmn o » (W M
— XU:i [k FIN [Pt [ o [T s
H 4 4 7 o Tmn © M

U h rmgrp. re rs 1 X % Uz Iz [Pz [ Qe [ 1S

Ll PP re F2 Fe [ L'ulm U [ ks P @ [ 8

64 All 64 order numbers

22,64 2811892248 U,

Vertical scale in % of fundamental

— i 100 The harmonics / interharmonics are indicated
_m| e *": with a logarithmic scale in percentage of the
oo | | i I fundamental (H1), which is always 100%.
-]
B ms|, Fuore "M OFR RS FS . " . . .
J U rh rPore s D':'l-%;j Position of histogram in total recording
01 The bar graph indicates the length of the recording
007 % interval (3 s) and the position of the histogram in
005 = relation to the total recording time (full bar graph).
Note: The time interval (1 m) indicates the time
003 step applied to select the next histogram backward
0oz e; / forward, when the buttons 4" /.| are used.
00152 I
0.01 %% lok
DC component 2" Harmonic (H2)
Fundamental (H1) —| Interharmonic 1-2 (IHG 1-2)
Display of several histograms | s lni i =
10
3%
Up to three histograms are displayed at the same time, g%ﬁ .
if several checkboxes are activated. 32 FEERY | T] PP TS PPv) Py P P P e s e |
Any Combination Of 2 0|’ 3Signals Can be displayed II " -' 4 #0410 11 12 1 14 15 16 A7 1% 19 20 1 Er 2% 2d IS EE 27.28 fﬂ ELE T+
(e.g. all phase neutral voltages U1, U2, U3). B g e
Note: If more than three checkboxes are active, the |||f,©‘- 3%
left and upper checkboxes have priority. L = | |  ——
’[m (11| TT1 FYR S UV Y TIPS P o s ey s ey e
1002 22.84.2013 89:22:48 — U;
10
3%
1%
‘@ g?; M | 1 [ 1 1
AL ITE TP TP08 P T TP e o GO0 S v o o
P ]
O |[[K «] € Ao tmno = b [ WM
X Ui [ [N [ P1 (Tt [ 8:
M| ®% b, XU Lk P [Q [ s
e KU [ ks [[Ps [ @ [ 8
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11.3 Overview of recording and navigation within the recording

Overview of the recording

Date dd.mm.yyyy, with d: day, m: month, y: year, Recording block x of n Total recording time d | hh:mm:ss, with
of time stamp in graph or marked row in table. blocks x / n d:day h: hour, m: minute, s: second

l l l
[18]| [19.84.2613 SR |<>|[29123:59:59

Navigation within the recording

The bar graph background shows the total recording time

| : Size and position of selected time interval (e.g. 10 m) in recording

K\«|4\f‘||2|10TminQ5‘:|P\»\H\

actual time interval - can be changed with up/down cursors (k] ot |

Start of recording, clock time in center End of recording, clock time in center

S

£

G

Ea

230%

£

EX
-1hour 11:49:48 *1lhour =1hour 132327 *Llhour
)

Recorder mode Tracking mode

P
367
38

- - -

z30v

za8r

226y ey
11:49:48 *1hour +Zhour -2hour ~1hour 13:22:45
1

Jump to start Jump to end

M
1 time interval |
Eor 1table (11rows) = fast backward ~ 44 fast forward
KN

: k

2 time intervals

1 time division
1 result row

1 time interval

forward

backward

+JE

lresult/1event
lresult/1event f_l 1

backward forward

§| Change to next higher time interval to zoom out for better overview
E Change to next lower time interval to zoom in for more details
The following predefined time intervals can be selected:
Milliseconds 100, 200, 500 ms

Seconds 1,2,5,10,20,30s
Minutes 1,2,5,10,20,30m
Hours 1,2,5,10,24 h
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Recorder mode

The clock time on the left side indicates the start clock time of the recording. If the
window interval is bigger than the total recording duration, the curve is continuously
written to the right.

The zoom reference for the window time interval is at the left side.
Start of recording, clock time in the center
The zoom reference for the window time interval is in the center.

Details at the start of the recording can be analyzed in this mode by zooming in and out
by varying the time interval.

Tracking mode

The clock time on the right side indicates the time of the end of the recording and is
permanently updated. The recorded curves are continuously moved to the left.

The zoom reference for the window time interval is at the right side.
End of recording, clock time in the center
The zoom reference for the window time interval is in the center.

Details at the end of the recording can be analyzed in this mode by zooming in and out
by varying the time interval. The clock time remains, if this mode is activated. A running
recording is written from the middle to the right.
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12. Power Quality Parameters
12.1 VARIATIONS or CONTINUOUS DISTURBANCES

UIQf‘ . = U [Oue [k [y [T®uz [IP: [, s,
PQS. MagnItUde X U [JUz [l [ @ [ ®w= [P [ @ [s:
WU [Ous [is [Iies [®u CIPs [@s [igs
Voltage (U) Current (1) "IN 0pz oz [Jss
Frequency (f) Phase angle (p) -f LIwpz Liwoz [wsz
Power (PQS) Energy (W) Xave Xmin, Xmax (trms > 1S)
|II L J Harmonics / Interharmonics % Eﬂ: S:; N Si: 53; 52:
[ JUE (S [Ps [0 Qs [iss
Voltage (U) Current (1)
Power (PQS DC,H1..H64 [IHG 1-2..IHG 63-64
LI "Il Total Harmonic Distortion THD %o, v+ " FeoFe RS
= U [Tla [ Ps [C Qs [1s:
Voltage (U) Current (1)
Power (PQS THDave THDwin, THDwmax (trms > 1S)
@»@ MU B PASmax: M Pst: XPit: TA5[500 |ms O
[ @»@ [JU: [JPASmax: [ |Pst: [ Plt= Tst| 10 |min &
Voltage (U) [Ju: [JPASmax: [Pst: [ Plt: Tit 2 hour &
Uave PA5max Pst Plt
X uoiu1
A A
X uziu1
Voltage (U)
uo/ul u2/ul
{M [ Mains Signaling §31 B[ 20 [v 6 f%l 1014 [Hz
[ ] 2
Voltage (U) cu GlIT 07 [wE o ff}% = iy
Uave Usig fsig

The values of the different Power Quality PQ parameters are gapless recorded and evaluated

regarding the standard IEC 61000-4-30 class A.

The recording can be configured with intervals synchronous to the signal (number of cycles of the

fundamental) or synchronous to clock time (time interval with unit s, min, h).

The clock time can be synchronized with the precise Universal Time Coordinated UTC, which is

transmitted by the GPS satellites (option).

The typical recording and aggregation intervals regarding IEC 61000-4-30, like: 10(12) and 150(180)
cycles at 50(60) Hz or 10s, 10min, 2h are supported, but other intervals can also be configured.
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1211 »d8] Magnitude UlgfPQS

The root mean square (rms) values of voltage and current and the mean values for the other
guantities are recorded in the configured aggregation intervals, exception power frequency (f), which
is always recorded with interval 10s.

Additional to the standardized recording of the voltage values and power frequency also current,
phase angles, power and energy values can be recorded with high precision and simultaneously.

This allows further application of the instrument for precise load profiling or energy analysis.

The magnitude (rms or mean value) of the values listed with checkboxes can be analyzed individual
or in any combination from the single result up to a 24h overview of the recording.

— Phase to neutral voltages

Phase currents

Phase angles current to voltage

|— Phase angles between phase voltages

= U [ U
X Uz [ Uzs
U [ Uz
[f

[
[z
[l

[ IN

[P, ] Puse
[P ] Pugs
[]%; ] Py

Phase to phase voltages

— Frequency

Ulegf| [
P QS |

Example: PQ online analysis of phase to neutral

: Magnitude UlpfPQS graph view

View | Table < Graph

Active (P), reactive (Q) and
apparent (S) power per
phase (1, 2, 3) and total (Z)

e

voltages U1, U2,

Total active (WPX), reactive
(WQZ) and apparent (WSX)

energy.
u3
5] EXE [«>][ B2:45:80

238V

Vertical scale

0/Max < Min/Max

Min/Max values

ON & OFF

[ e

Overview of actual load values [13.2]

I

Recording

ON < OFF

Load/Save Settings

I =)

0 A9:AG:33 +1hour +Zhour
e
M « « 7~ zh o %] b BN
BU: [ Ue [ Ik [Py [ ®uz [ P [ Q1 [ 81
X U: L ER [ P; [ ®Puz [ P: [ Q: [ 18
WU: [ Ua [ s [~ P; [ ®uz [ P: [ Qs [ 8
- [T IN [P [@z [ st
— \r [TWPZ [ WQZ [ WSE

Selection of magnitude values

Phase voltages U1, U2, U3

Time interval of graph window

2 h of total 2 h 45 min |—
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Example: Analysis of recorded phase to neutral

voltages U1, U2, U3 and frequency of 1 week

- Y [19.84.2813 FE |<={[6123:59:59
View | Table & Graph |“ % 2604 - 60.15Hz
- - . > B —.,————,e- & 8 R
Vertical scale | 0/Max < Min/Max |-o ﬂ\\‘ ﬂ\{‘-
ik Min 240 - 50.05Hz
- Max Bt || | e PR S, e e
Min/Max values | ON < OFF |—°
*beliny
—_——] | 220V - 49.95H:
Overview of actual load values [13.2] e 21 -daske S S
= |z00v-49.85H:
.. -1 Zhour 23:38:88 +12hour
[ M T« « AJeT 2an o x| » W[ M|
Load/Save Settings ® ﬁﬂ WU [CU: [Oh (I [P [P: o 8
. MU [TU= [z [, [T ®u [Pz [ G [18:
I W U: [TUs [Cs [P [ ®u [Ps [ Qs [8:
Exit Back to calling menu | - Jl CIN Cpz| Moex | [Dst
— CwPE [wo3 [wss
Selection of magnitude values | Phase voltages U1, U2, U3 and frequency f |
Time interval of graph window | 24 h of total 7 days |—
Evaluation limits | Upper and lower limit for voltage (230V + 10 %) regarding EN 50160 }
Ule fJ
PQs, 5] Magnitude UlpfPQS table view
- e | (18] [22.4.2013 3R [<>|[6123:59:59
View | Graph < Table |" m e E (T U= D1 Us A f Hal
22:48:88 234.87 232.72 234.72 19.971
Max 22:50:80 233.93 233.17 235.89 50.816
Miri 23:00:80 234.69 233.29 235.41 49.98
—_— 23:16:88 234.37 233.42 235.47 49.981
- Max FEES 23:26:88 233.32 232.5 234.53 50.822
Min/Max values | ON < OFF |—° 23:39:80 233.88 231.66 233.73 49.998
L= 23:468:80 232.35 231.66 233.54 49.982
- — 23:50:80 232.87 232.14 234.85 58.826
Overview of actual load values [13.2] —_— B9:00:80 233.57 232.32 234.28 50,859
86:10:80 231.59 238.71 232.58 19,957
AB:20:00 238.94 229.9 231.71 49.977
I KW« oz o % M
Load/Save Settings ° ﬂa Ku [Oue [Oh [ %4 [Pz [P: [T s
_ IX¥u: [TUz [z (R [Pz [P [ @ [1s:
I MU: [Us [Jls [ % [T®u [Ps [ @ [18:
Exit | Back to calling menu | o 1 1IN [P [Toz [IsE
R COwrPE [Jwoz [1wWSsE

Selection of magnitude values

Phase voltages U1, U2, U3 and frequency
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12.1.2 M Harmonics and Interharmonics

The Harmonics and Interharmonics up to the 64" order are analysed at the same time, based on
gapless 10/12 cycle intervals at 50/60 Hz (approx. 200 ms), which leads to a frequency resolution of
5 Hz.

{//_\ Distorted signal

l 90" 188 270° 3p0°
bFT Fourier Transformation
FFT
i Harmonic (Hn, with n =2 ... 64)
|J-| The harmonic includes the multiple of the fundamental and the two
nearest 5 Hz components.
E.g. the 2" harmonic (H2) with the fundamental f = 50 Hz includes
| | the components: 95 Hz, 100 Hz, 105 Hz.
—’“"‘SHZ

Interharmonic Group (IHG (n-1)-n, withn =2 ... 64)

The Interharmonic Group includes all 5 Hz components between
1 two harmonics.

E.g. The Interharmonic Group 1-2 (IHG 1-2) with the fundamental f
|I|||I| =50 Hz includes the seven 5 Hz components from 60 Hz to 90 Hz.

Selectable Values
The values listed with checkboxes can be analyzed individual or in any combination.

—| Phase to neutral voltages

Phase currents

Active (P), reactive (Q) and
apparent (S) power per phase 1,

= U T [T N [P: ] s
> %% | | X U: i [ 1Pz [1Q: [ 8
W U [1s [P [1@Qs: [18:;

Neutral or Protecting Earth (PE) current (not available at PRS 600.3)
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M Harmonics / Interharmonics histogram view

Display range of Harmonics / Interharmonics Date and clock time Value
32 Lower 32 order numbers
: 1007 22.84.2013 88&:21:48 [| U,
u
& w0
f 32 iz
— = e
(s, [F] 5%
in
[ee 154
liniss:: 1%
RU. [k [N B[O 8 b 0y
R%Luh Ft: Chk P [0 [5 — 1| o052
M kb MPa Mo [ & 0%
32 Higher 32 order numbers W i
I B@ T 22.84.7813 B97248 U, gugé;
05 %
82 || . 0033
i S REERERER
= OD J|. ittt bl 1L 1L L]
— B 0 |[[M @[« &Aoo mn o™ » BN
|6« ¢ e SRR P Uy N [T IN [ P1 [ [ 8:
J U h rmorp. Fa s 1 X % | I Uz Iz [Pz [ @ [ 1S
e, FE FEoFeFR e TU [k TP: [ @: [ 8
64 All 64 order numbers
p—— WO 22842813 892248 Uy
11 [5) _
# Vertical scale in % of fundamental
Jix ] -
J 100 The harmonics / interharmonics are indicated
_m| *": with a logarithmic scale in percentage of the
o] | S I fundamental (H1), which is always 100%.
0|
FIN P TG &
| Fe ra rs 0.2 5 Position of histogram in total recording
0.15 %%
0= The bar graph indicates the length of the recording
007 % interval (3 s) and the position of the histogram in
005 = relation to the total recording time (full bar graph).
Note: The time interval (1 m) indicates the time
005 step applied to select the next histogram backward
002 / forward, when the keys| 4 | /| »  are used.
0015
0.01 % lok
DC component 2" Harmonic (H2)
Fundamental (H1) | Interharmonic 1-2 (IHG 1-2)

Display of several histograms | 1003 22.84.2013 89:22:48 U,
: : : 8%
Up to three histograms are displayed at the same time, géi T
. . Y
if several checkboxes are activated. EZ_ s o oo e o LT 1 1 L
An COmbinatiOn Of 2 OI’ 35i H - 2 Cl O F 09 10 11 12 1F 14 15 16 17 1% 19 20 @1 &z 23 24 I5 E6 IT 2% &9 30 3 32
y gnals can be displayed e [B] — 57.84.2013 89.27.48 — U,
(e.g. all phase neutral voltages U1, U2, U3). B e
Note: If more than three checkboxes are active, the e 3%
left and upper checkboxes have priority. ao oo || | I —
it | ||| (1N N IIIIIIII'lIIIllIll-I- I I | 1 |
1002 22.84.2013 89:22:48 — |,
10
3%
oD || i -
div-1ts — 1 " "
gg?ﬁl I“ (TNl A I||||||II|III||I|||I. .I | |
]
SO |[K « . F~oimn o ~ ][> » M
X Uz [ [TIN [P [ & [ 81
M| ®% XKU: [k CP: [@ [ s
| X Us s [P @ [ 1S

‘ MTE PTS 400.3 PLUS Operation Manual_R01 Page 208/310



i [

Example: Analysis of recorded Harmonics / Interharmonics of voltages U1, U2, U3 of 1 week

p==s

[

ON <> OFF )—o!: [
<3 [ 3 E
|| —

Harmonics / Interharmonics graph view

View

Table & Graph

Component selection

Load/Save Settings

1 XU, [Oh TN [Py o 18
Exit | Back to calling menu I M ||O% EU: [k OP:. [@ [s:
R [ QUE [O1s [Ps s [ss

Indication type | Absolute value I

Select component to analyse

Selection of values to analyse

R VEIERES B, T, LY The details of one of the components:

-DC (DC)

- Fundamental (H1)

- Interharmonic (IHG 1-2 ... IHG 63-64)

- Harmonic (H2 ... H64)

are shown over time for the selected
magnitude values (e.g. 3™ harmonic (H3)
of voltages U1, U2, U3).

s/ ¢l Harmonics / Interharmonics table view

3rd harmonic (H3) I

Analysed component

Indication type

Percentage of fundamental

18] [22.p4.2813 [h3 [1r1 <>|[612359:59
View | Graph < Table |—Oﬁ%1 ] ] b 3 i
0 ) U %1 U %1 Us [%]
89:30:00 1.5637 1.6688 1.7191
.?3 89:48:00 1.5587 1.6668 1.7363
89:58:00 1.5648 1.6648 1.7504
: sz 18:08:80 1.5788 1.6748 1.7534
Component selection ON < OFF ‘!||I----;, 10:18:08 1.5627 1.6986 1.7474
— 18:20:00 1.5454 1.6643 1.7281
’!W‘ 18:30:08 1.5434 1.6623 1.7321
18:48:00 1.5434 1.6674 1.7352
—— 18:58:00 1.5485 1.6583 1.7434
.. 11:08:00 1.5556 1.6653 1.7423
11:18:00 1.587 1.6855 1.7515
Load/Save Settings - “ﬂ K« « -~ 2anr o 1 | ) »
_ _ 1 Xu O ON [Opc Co: [Os
Exit | Back to calling menu | 0 1 lg% KU: [l Op: [Jo: [1s:
I [ Uz [12 [P [T & [8:

Selection of values to analyse

Phase voltages U1, U2, U3 I—-
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12.1.3 THD,

THD

THD

THD Total Harmonic Distortion

Selectable Values
The Total Harmonic Distortion (THD) of the values listed with checkboxes can be analyzed individual
or in any combination.

— Phase to neutral voltages

Phase currents

Active (P), reactive (Q) and apparent
(S) power per phase (1, 2, 3)

-

= U
X U:
N U

[l
[z
[l

[T IN

[ P: [ Q:
[ P: [ @
[P [ @

[ 8
[(S:
[s:

Neutral or Protecting Earth (PE) current (not available at PRS 600.3)

Total Harmonic Distortion graph view

Example: Analysis of recorded THD values of voltages U1, U2, U3 over 1 week

View

Table &

Graph

pE=E

Vertical scale

0/Max < Min/Max

Tttt

[22.pa.2013

=9

Min/Max values

ON & OFF

Uz g

o0 .
—— |-1Zhour 18:28:68 *1Zhour
Load/Save Settings ~ofl [[HT @« « ~ 2abr o % | b | | M|
I ® U, O [JIN [P o [5:
Exit | Back to calling menu | - j THD ®u: 17k MP: [Q: |Is:
| ! Us [1s [P [1Qs [18:
Selection of THD values | Phase voltages U1, U2, U3
Time interval of graph window | 24 h of total 7 days |—
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[ 1 [ |
ﬂl Total Harmonic Distortion table view

Example: Analysis of recorded THD values of voltages U1, U2, U3 over 1 week

| View | Graph & Table |_. m’c e | 78] [22 34_2913 Bl [«>|[6123:59:59
K Ut [3%1 U: [%1 Us %1
89:38:08 2.3977 2.5414 2.5269
ola 89:48:08 2.3696 2.5439 2.5277
M 89:58:08 2.3704 2.553 2.5439
Max Ete 16:88:808 2.4889 2.5831 2.5539
| Min/Max values | ON <> OFF |“ 16:18:88 2.4499 26723 2.6287
16:28:00 2.427 2.6684 2.6343
16:38:80 2.4115 2.6627 2.6138
16:48:88 2.3893 2.6715 2.5891
— 18:58:08 2.3797 2.6418 2.5919
.. 11:08:08 2.4038 2.6489 2.6
11:18:88 2.426 2.6682 2.6871
1 T
| Load/Save Settings } —e o f] K « 4 2anr o % b | M
- - l [ Uy [Ty [TIN [TP: [ @1 [181
| Exit | Back to calling menu | o 1 THD =u. [l P2 1@ [18:
| W U [ [P: [ Q2 [8:

| Selection of THD values Phase voltages U1, U2, U3 I

1214 = Fiicker

The luminance variation of a light source, caused by relatively small (AU/U: 0.2 ... 3.5 %), low
frequency (f: 0.01 ... 40 Hz) voltage variations is called flicker.

The human perception and reaction to flicker of long duration (several minutes up to hours) is very
subjective and can cause discomfort, headache, up to an epileptic attack.

Flicker is therefore an important power quality problem since the beginning of electricity generation.
It is a very complex task to measure this human perception of flicker correctly.

To get objective, comparable flicker results, based on measurements of the voltage variations, the

measurement and statistical evaluation of the perception of flicker was modeled in the standard
IEC 61000-4-15 based on a 60 W filament light bulb (60W, 230V at 50 Hz or 60W, 120V at 60 Hz).

The flicker measurement is realized regarding the standard IEC 61000-4-15, which is a statistical
evaluation of the human reaction to flicker based on the reaction of a 60W lamp to voltage variations
and the reaction of the human eye and brain to the luminance variation of this lamp. This allows the
objective evaluation of flicker based on measurements of the voltage fluctuations.

I[EC 61000-4-15 Flickermeter

The perception limit, where 50% of the people find the light fluctuations disturbing, is defined as
perception level P = 1. The flicker perceptibility or flicker severity is indicated in perception units.

ors| (1% [0 ] s

T

@»@»5

A model of the lamp — eye — brain response defines the relation between voltage variations and
instantaneous flicker sensation Pfs, followed by a statistically evaluation of the Pfs signal over a 10
min interval. The main outputs are:
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Flicker Perceptibility (P):
Pst short term flicker severity (10 min)

PIt long term flicker severity (2 h),
calculated from 12 Pst values (cubic mean value)

E.g. EN50160 requires during 95% of a week: Pst < 1, PIt < 0.65.

Selectable values
The values listed with check boxes can be analyzed individual or in any combination.

Short term flicker severity of U1, U2, U3

|— Long term flicker severity of U1, U2, U3

® U.| (X PASmax.|(M Pst:| [X Pit.| TAS[500 [ms o
@*@ [ U:| | PASmax:||[ ] Pst:| [ TPIt:| Tst [ 10 |min L
[1Us| | PABmax:||[ | Psts||[1Plt:| Tit | 2 [hour G

L

Maximum instantaneous flicker of U1, U2, U3
at output 5 (PA5) of the flicker model

Phase to neutral voltages

Flicker parameters
The time parameters for the instantaneous (TA5), short term (Tst) and long term (TIt) flicker
evaluation can be programmed directly (PQ online only).

Evaluation time

00 e ]
|Instantaneous flicker | TA5| 500 [ms G

|Short term flicker | Tst [ 10 |[min & |__
_s, min, hour
| Long term flicker | Tit I 2 |hour B
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Examplel: Analysis of recorded short and long term flicker of phase 1

Flicker graph view

- 18] A1 [<={[1123:59:59
View | Table & Graph F%i@ o= |y
Vertical scale | 0/Max <> Min/Max |—0ﬂ\\‘}¢>ﬁ\\- '
Min ] Min
ik}
-U?S ----- T -------------------------------------------------------------------
Evaluation limit | PIt = 0.65 regarding EN 50160 -
;1 = o JL!M Psty
0z i e u".uﬂ o Pt
.. IUBB:SB:Bl +12hour +24hour
r —_— 00 |
= T
Load/Save Settings o &f] M« ¢ & 2ahr OIFFES TR TR
—— T U: | PA5max: X Pst: M PIt:)[(TA5] — |ms .|
Exit |Back to calling menu } I l @»@ [TU. | PASmax: [ Pst: [ Pit: ||Tst [ 10 [min CI
| [T U: | PASmax: [ Psts [ Pit: || Tit | 2 |hour |

Selection of values | Short and long term flicker of Ul |~

Time interval of graph window |24 h |—

Flicker Parameters Pst (10 min), PIt (2 hour) as defined in the recording configuration |—

Example2: PQ online detail view of voltage and instantaneous flicker of phase 1

View | Table < Graph |—0 %iﬁ’ :
Vertical scale | 0/Max < Min/Max |- ml\‘}ﬁi ﬁ 231\’_1'25**—-«_. s -
5 EnE e

230 -0.75 — & -

| 22.94.2013 A1 [<=|[3122:33:47

2315%- 18

2235%-08 = —

B—— A L) L\IMM
i Max PASmE
Recording | ON « OFF |- QD ||-zo—r

Min s 17:26:08 +Jbs

vof |[[ M @ Ao tmn o X[ K W M

X U: M PASmax: M Pst: | Pit:)| [TAS| 500 [ms _J

Exit | Back to calling menu } | l Q-&@ [ Uz [ PASmax: | Pst: [ Plt:] |Tst|] 10 [min &
[T Us [ PABmax: | Pst: [ Plt:) (TIt 2 hour [

Load/Save Settings

Selection of values | Voltage Ul and instantaneous and short term flicker of Ul

Time interval of graph window |1 min l—

Flicker Parameters Max. instantaneous flicker evaluated over 500 ms |—
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M Flicker table view

Example 1: Analysis of recorded short and long term flicker of phases 1, 2, 3.

View

Graph & Table

|*

| Load/Save Settings

| Exit

Back to calling menu

e | (1] [23.04.2013 Al [«>|[112359:59

m Pst: Pst. Psts Pit: Pitz Pits

15:28:01 82743 = 8.285 B.2657 B.477 B.4285 | 0.285

M 15:38:01 83724 B.3564 = B.383 | B.477  B.4285 | 0.285

Mif 15:48:01 82957 @.2892 82795 @477  B.4285 | 0.285

15:58:81 82953 @31 | B2762 8477  B.4285 | 0.285

16:08:81 83257 | 0.3888 83899 B.477  0.4285 | 0.285

16:16:81 8.9954 @.8685 B.2088 B.477 0.4285  0.285

16:26:81 82676  @.2789 | B82025 @477  0.4285 | 0.285

16:38:81 83352 82952  B3834 @477 04285 | 0.285

e 16:48:01 82871  @.2017 = 8282  B.477 0.4285 | 0.285

16:58:01 8278 | 082681 B.2603  @.477 0.4285  0.286

] 17:08:01 82957 @.2766 =B.2689 = B.477 | B.4285 | 0.285

* of] K « 4 7 24hr O/ Y P B M
—— [TlU: [ PASmax: [X Pst: X Plti | TAS[ — [ms Ll
— § (?-»@ ["U: [ PASmax. X Pst: [XPlt: | Tst [ 10 [min L=l
) [T Us [ PASmax: X Pst: X Pit: | Tit 2 hour [

| Selection of values

Short and long term flicker of voltages U1, U2, U3

12.1.5 Ll Unbalance

The voltage unbalance is only relevant in 3 phase systems and is caused by unequal impedances
and asymmetrical loads. It causes problems mainly in distribution networks and e.g. can reduce the
power and shorten the lifetime of motors and transformers.

u,: Negative |
Sequence

"

u,: Zero
>..” Sequence

u,: Positive
Sequence

The unbalance is analysed with help of the system of
symmetrical components, which breaks down an unbalanced
system in three balanced systems:

- Positive sequence (u)
- Negative sequence (uy)
- Zero sequence (Uo)

The unbalance is indicated in relation to the positive sequence

component (u1).

./1.\‘ [X] U0IU1 |- Zero sequence unbalance [%)]

[X| U2/U1 |- Negative sequence unbalance [%]

At a balanced 3 phase system the phase angles between the voltages are 120° and the voltage
values are equal. For a perfectly balanced system therefore both zero and negative sequence
unbalance are zero.

The negative sequence unbalance (U2/U1) is more important.
Typical limit for negative sequence unbalance regarding EN 50160: U2/U1 <2 %

Selectable Values

S

||Z| uoiu1 l—

Zero sequence voltage unbalance factor [%]

||Z| U2 |—

Negative sequence voltage unbalance factor [%]
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Example: Analysis of recorded unbalance of 1 week

Unbalance graph view

| 23.94.2013 a| 111 |«=||6123:59:59

View | Table & Graph |—0 %i@ e
. . 2.0
Vertical scale | 0/Max < Min/Max |¢>

PV P IS S A N
Evaluation limit | U2/Ul1 =2 % regarding EN 50160 } l.u—I

I 1%

0.5 AT

sl

0%
-1Zhour 11:66:68 +1Zhour

Time interval of graph window | 24 h within 7 days |

| X Uz2iu1

[Euorut
- ) 1
Exit | Back to calling menu -1

Selection of unbalance factors | Zero sequence (U0/U1), Negative sequence (U2/U1) |

4| -l Unbalance table view

Example: Analysis of recorded unbalance of 1 week

Load/Save Settings o «f] M « « S ol 2arr 5 % b [ | M

gy | [1E]) [23.04. 2013 Al [«>|[6123:59:59
—.
View | Graph < Table | m 7 UBUL [%1 U1 2%
18:18:88 £.6032 8.2453
Mex 18:26:80 8.5678 8.2576
Miri 18:38:88 8.6165 8.2886
18:40:80 B.5469 8.2813
18:50:80 8.568 8.2589
11:00:80 0.7224 0.288
11:18:08 B.6554 8.2688
11:28:88 £.6884 8.2736
11:38:88 0.6487 8.2623
11:48:88 8.6673 8.2883
o9 11:56:88 8.6586 8.2634
Load/Save Settings o «f] M« « 7 2 O Y b B | M
® Uoiu1
Exit | Back to PQ Online menu l—o - /L‘
X U2/

Selection of unbalance factors | Zero sequence (U0/U1), Negative sequence (U2/U1) |
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12.1.6 M Mains Signaling

Low frequency control signals up to 3 kHz are coupled into the supply voltage system to control the
load (e.g. remote switch on/off of the street lightning).

Other name used for Mains Signaling is Ripple Control (RC).

Selectable Values and Signal Parameters

One of the voltages U1, U2, U3 can be selected for analysis. The nominal voltage, the signal

detection threshold and the signal frequency

detection mode can be defined with parameters.

—| Phase to Neutral Voltages, one by one selectable for analysis

Signal Threshold
]

Signal Frequency Detection
]

| Nominal voltage Un | | Detection of entered frequency |f< 3000 Hz |
|

U

@ i
o Ui T 230 [V [f%| 316.7 |Hz] f'“f%| 3167 | Hz

I absolutein V
Signal threshold |

I
U1

in % of Un

I5}|

=

Example: PQ online analysis of mains sig

Mains signaling graph view

cus | U 23 v d (‘f%=m [ﬁf%=m ]
|

Automatic frequency detection

The interharmonic component
with the highest amplitude is
automatically detected as mains
signal.

naling voltages of voltage Ul

Magnitude window

The rms value of the voltage U1 is shown as trend graph parallel to the
detected mains signal U1sig.

View | Table < Graph P%i@ I

—_—

2005y
23004 - =
23003V i

Vertical scale | 0/Max < Min/Max |-‘ ﬂ\”ix‘}@
Min

— ———
230.02¢ -

Max ERIUTEE— _._._-—-_'_._._.—-___._.___:-—-—-
Min 0%

229997
- Jds

D12:13:42 +3ds

Max g
Min/Max values | ON < OFF |-° }<:>

Recording | ON & OFF |-0 e
9 [one e 1 eo

adi

Load/Save Settings

Exit | Back to PQ Online menu |—o M Bk Max
c U Ul o7 % & rfM= I.nIJLJ_L
|

@ Us B[ 230 |V @fM 1014 Hz]

Definition of event values and parameters

Event detection on all phase voltages U1, U2, U3 is
active. The values of U1 are selected for indication.
The fix signaling frequency f = 1014 Hz is searched.
Note: Only one voltage can be indicated at a time.

Mains signaling window

The mains singnaling component of voltage U1 in the frequency range up
to 3 kHz with the highest amplitude is indicated as trend graph.

The parts of the recorded mains signal (U1sig) above the defined
threshold Us (0.7% of 230V = 1.61V) are marked red and show the mains
signaling (ripple control) telegram coupled on voltage U1.
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M Mains signaling table view

Example: Analysis of recorded mains signaling values on voltage Ul of 1 week

View

Graph < Table |—o %I@ —

Date of recording

The date is indicated in the form
DD.MM.YYYY, with

DD: day, MM: month, YYYY: year and
belongs to the time stamp in the yellow
marked row.

Load/Save Settings

Exit | Back to calling menu I

|

Voltage selection and definition of parameters

|23.a|4.2|a13 E 171 [«>|[6123:59:59
S L U sia v fsia [Hz1
e 16:86:57 1 9AG 1.217V 59.98Hz
16:81:0611: BEE 1.376Y 59.98Hz
17:86:24115 888 2.884v 269.7Hz
17:86:2715 888 3.183v 261.3Hz
17:66:51 s AAA 1.784v 769.5Hz
17:88:54 11 BB 1.339v 143Hz
29 17:61:9611: 0BG 2.569¢ 1.882 kHz
o |DCET T E Oz o ) W N
("‘f”‘ B[ 230 |V wal 1600 | Hz
l Uz
[ +hila
I} cu Ul o5 [% = ("fM= |m|I.I.

The indication of the mains signaling values of U1 is
selected.

The recording configuration was:

- Nominal voltage: Un = 230V

- Threshold for the signaling voltage: Us = 0.5 % Un,
- Automatic detection of signaling frequency (fMax).
Note: Only one voltage can be analyzed at a time.

Mains signaling table

A list of all the mains signaling values, which have surpassed the threshold
(0.5 % of 230V = 1.15V) is shown for voltage U1.

16:00:57ms000

Time stamp in the format HH:MM: SSmsXXX with:
HH: Hours, MM: Minutes, SS: Seconds, XXX:
Milliseconds.

Ulsig [V] RMS value of detected mains signaling
component on U1 of the intervals, where the
threshold (0.5 % of 230V = 1.15V) is surpassed.

flmax [Hz] Detected frequency of Ulsig
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12.2 EVENTS or DISCRETE DISTURBANCES

These parameters are only recorded, if trigger conditions are fulfilled (values above or below a set
threshold).

Events mhel (L i wlm TR
RU: =A=[110 %5 2 PeH [l ="=[30 [%d

Voltage (V) Current (I) WU == o0 fodl #[2 s Tk #[5 Pedl

- Swell - Inrush current [Uee NI 5 Poll B[ 1 Pell N

- Dip U2z Three phase voltage events

- Interrupt EVENT TABLE

GRAPHICAL RESULTS - Time stamp

- Trend graph U, | (interval: 1s) - Duration

- Signature curve (RMS %2) - Residual or peak value (RMS ¥2)

- Waveform (9 cycles) at start/end

050 Az #7230 [V KK %20 A
l\,—.UI A0 [ % o " AT [%C
I?UZ + +

Transients

Voltage (U) Current (1) s
mu o100 [ % A o AScTow [ % o
GRAPHICAL RESULTS EVENT TABLE
- Trend graph U, | (interval: 1s) - Time stamp
- Waveform (1 cycle) - Duration
- Peak value
- Gradient

12.2.1 =4 Events (Dip, Swell, Interrupt, Inrush)

Sudden big load changes or errors in the supply network can cause events like voltage dip, short
time overvoltage (swell), interrupt or high inrush current. Such events can cause malfunctions and
failures at the devices, motors or control systems connected to the supply network. Therefore, the
detection and evaluation of these events is a very important task of power quality analysis.

The event detection is based on RMS %2 evaluation of the voltage and current signals regarding IEC
61000-4-30 with the requested results: duration and RMS ¥z residual or peak value. Additional the
PRS 600.3 records also the precise time stamp of the start of the event, the signature based on the
RMS ¥ values and the wave form of the signal at start and end of the event.

The detection starts at the crossing of definable trigger levels for dip, swell, interrupt and inrush
current. The trigger levels are RMS values, which can be defined in % of definable reference values
for U and | or absolute in V or A.

A hysteresis can be defined for each trigger level. The trigger level is raised or lowered a little bit by
the magnitude of the hysteresis, as soon as the level is surpassed. This prevents, that small signal
changes, which are going below the trigger level short after start of the event, are not detected as the
end of the event.

At PQ online these values can be defined directly in the corresponding submenu of the PRS 600.3.

At recording mode these values are defined in the recording and analysis profile, which offers
additional detection and evaluation possibilities. Two trigger levels and two event duration categories
can be defined individual per type of event and per phase. This results in 4 combinations of trigger
level and even duration, for which the number of admissible events per observation period can be
defined.
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Selectable Values
Events of the values listed with checkboxes can be analysed individual or in any combination.

Voltage Dip, Swell, Interrupt Inrush Current
| |

- 1T |

Event on Phase to Neutral Voltage | Event on phase current |
x| U, EWIT [l -'ﬂjl-lTlT
[TUz| == [110 P&l ff] 2 P& | |="= ] 150 [% &
CUs) == 90 Pl ] 2 Pl ([l ffl 5 Pool
CUwel NI 5 %o #1 fed TN

Three phase event |

The trigger levels for the detection of the different events can be set with parameters.

Voltage Parameters

1—{ Nominal voltage Un or declared voltage Uc
T, [230 [V
| Swell |—[=’-'-1¢=I| 110 % &l {f] 2 |%.Et|]
|Dip I—[ﬂi'.'f:ll 90 (% & f{f| 2 I%ﬂ] |in%ofUn,Uc |
|Interrupt I—-[__EZ__I| 5 %GB {1 % ﬂ]
HHysteresis of threshold |

=" [ 253 [V ol ff[46 [V O

=~=[[207 v ol ff[46 [V &

ANINM5s v e ff[23 [V &

Current Parameters

Reference current | |

G2 A
[inrush current | == [ 150 [% & == [30 [Ad
5 o)« # 1 [AH

| in % of current | }J | Hysteresis of threshold | L< absolute in A
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Example: PQ online analysis of short interrupt at phase to neutral voltage Ul

Event graph view

Magnitude window Event window

The magnitude or rms values of voltages and currents with The event marked with the black line in the magnitude window is
selected check boxes are shown as trend graph together with shown in detail (signature of the event).

the thresholds for the event detection (dashed lines). Recording interval: Urms¥%: (1 cycle, started at each zero crossing of
All detected events are marked with black arrows at the top. the signal, overlapping, e.g. 10 ms at 50 Hz).

Recording interval: 1s Event parameters

Note: Because of the long interval (1s) compared to the short Length 101.5 ms

interrupt time (0.1s), the event is shown as small dip not as Residual Value 0.1% of Un = 230 V

interrupt in the magnitude window. 1848 mV

[El[z3e42013| Fifla71  |«>|[6B:B1:30 (200

View | Table < Graph |'° %‘J‘:’

a0y T T hd 200y
L, 150%
Vertical scale | Min/Max < 0/Max |-0ﬂ\""{"‘<:> ﬂ\”i" R 1| o
Min Min L oo o
o T ‘ +8.1% A 184,8mV ++181.5ms
B
100 260
126%
rl-v\m'l Bov o 4‘JU
Wave form End < Start |“ -
T == S SERARELCREELEEC by
-36s ®17:93:35103 @99.0 +38s Jf 275w P a———
Recordin |-o fuiax %'—'—!—'——'—1 —
B ON < OFF Min .® V] 4 4 g 1mn © T ) » M
- ® U T 1230 [V [ I 20 [A
Load/Save Settings 2 “ﬁ ’
U, == [110 Pl ] 2 Poll [ I ="=|[150 [%% i
Exit | Back to calling menu I —e 1 | Us o] 90 e O BT 2 e EET i #7 8 Ped
| M wues NI 5 [Pl 1 PE TN

Definition of event values and parameters

Indication of events on phase voltage Ul is selected ;
only. Wave form window
Note: The input of the parameters (reference values of
U and |, threshold, hysteresis) is only available at PQ
online.

The wave form details at start and end of the event are shown (9 cycles of the
fundamental).

H

375V 375V t— s
rlfv\,w- 2507 ‘ | .\Muﬂ 250v | i | :
S| | \ T sl | P L]
e 4] I j \
2507 | -250v ! \'f
375V — -375V —— -
©17:83:35[:899.8 ©17:83:3505288.6
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el Event table view

Example: PQ online analysis of phase to neutral voltage Ul

Event Table

Event Parameters

A list of all recorded events is shown. The selected event is marked yellow.

Event time stamp: Start time stamp at crossing of threshold in format
HH:MM:SSmsXXX.X with HH: Hours, MM: Minutes, SS: Seconds, XXX.X: Milliseconds.

Uil Quantity: Voltage U1, U2, U3, U123(three phase event) or current 11, 12, 13, IN

ANA Event type: #x1 Swell, %*1 Dip, -M-1 Interrupt. The number indicates the level, which was
surpassed (1 or 2). At PQ online there is only one level (1) available.

T

Peak/residual value: Highest or lowest Urms¥2 value reached during the event. Peak Value at
Swell, Residual Value at Dip or Interrupt.

threshold + hysteresis.

=11 Length: Time between start time stamp at crossing of threshold and end time stamp at crossing of

Three phase Events (U1

23)

Example: Three phase Interrupt

A three phase interrupt is finished, as soon as
ONE voltage is higher than the threshold +

hysteresis level.

Interruption threshold

At

interruption

Example: Three phase Dip
A three phase dip is finished, as soon as ALL
voltages are higher than the threshold +

hysteresis level.

| [fB][23.84.2003 | [3[ 171 |<>|[e:B1:30
1 2
View | Graph < Table |—0 %Fﬁ —— = A R TS
v ||17:82:3305973.4 U0 AN 322V B.A1998s
17:02:50105473.3 Ui %Ff1 177.8¥ | 8.32s
— UlJ17e31ems763.4 Us A1 2932V B.799%
—— | 1783:351:860.3 U: %A1 184.8mV | BAS3Ts |40.1% a184.8mV > 181.5ms
@ 17:03:3515899.8 Ui N1 1B4.8mV A1A15 |
s 17:83:46105165.5 Us %F1 183mV | 1.6375 |asw
———— | 17:83:46005184.7 U M1 183mV | 1.597s | -
Pl e
= -260y
™ ®17:03:35m5800.0
Recordin N FF |-0 . . :
g |oN=O Tig™ @D ST @ a5 ovn 0 510 1B 0
: X Us T.[230 [V T E 2 [A
Load/Save Settings ° = f] 1 v Y [a°
U == [110 ol f] 2 el [Tl =P={[150 [%
Exit | Back to PQ Online menu '—o l TU =o=[90 %] ]2 %E [k B 5 %
L T WU AMIS sl 1 Ped [FIN

Nt e s = e [P
]
Dip threshold “J‘: |
: \
E L
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Event recording with UrmsYz values
Example: Short interrupt

The UrmsYz values are calculated over 1 cycle of the fundamental of the signal. This is the minimum
possible rms calculation interval. Every ¥z cycle a new calculation is started. Therefore, the intervals
are overlapping by % cycle.

200y i— 375 The blue curve shows the overlapping UrmsYs
Ry ; 2By intervals. The dot at the end of the interval
i marks the time stamp belonging to this interval.
200V 125 The red wave form shows a fast interrupt of 3 %
160Y ! 0% cycles. The blue UrmsYz values are crossing the
) :
100 2By dashed interrupt threshold dglayed by 1 C)./cle.
Because of the rms calculation, the detection of
2 ! “250V g5 interrupt is always delayed and quantised by
1 e DS R T “r=-37eY % cycles of the fundamental (T/2).
TF2=386ms  16:12:11m070.3 The detection of the end of the interrupt is also

delayed by % cycle. The detected interrupt time
in this case is 2 ¥z cycles instead of the real 3 ¥4
cycles.

1222 h—JTransients

Transients are fast voltage or current changes of short duration (<10 ms), which can happen at load
changes (peaks, damped oscillation, notches, inrush currents) or lightning (peak values) etc.

The PRS 600.3 detects transient voltages and currents of a duration > 100us (sampling rate: 22.7
kHz) and saves the parameters: start time stamp, duration, peak value, gradient and the wave form
of the transient during one period of the fundamental.

The height of the detectable peak values is defined by the used voltage and current inputs and the
configuration of the internal ranges.

The detection starts at the crossing of definable peak values, indicated in % of a reference value for
U or | or absolute in V or A.

At PQ online additionally the gradient (steepness) of the signal at zero crossing can be defined as
trigger parameter in % of reference or absolute in V/ms or A/ms. This allows e.g. the detection of
short notches on the signal.

At PQ online these values can be defined directly in the corresponding submenu of the PRS 600.3.

At recording mode, these values are defined in the recording and analysis profile, which offers
additional detection and evaluation possibilities. Two trigger levels and two event duration categories
can be defined individual per type of event and per phase. This results in 4 combinations of trigger
level and event duration, for which the number of admissible events per observation period can be
defined.
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Selectable Values
Transients of the values listed with checkboxes can be analysed individual or in any combination.

Voltage Transients Current Transients

] ]
10 L

| Event on phase current |

'ﬂl 20 [A

.78 [z % [230 [V
X Uy

A [ 150 | % o
“,—DUz *

—u. %| 80 | % & Du\l%' 200 | % o

L‘ Event on Phase to Neutral Voltage |

Voltage Parameters

Nominal frequency fn H I—{NominalvoltageUn|

T, 50 Az T [ 230 [V
A [ 180 [ % H]Hé?l 288 [ V o
Gradient AV' %0 | % Ej]<—> AV' 146 | Vims o

Trigger

Current Parameters

H Reference current | |

"ﬂi 20 | A

Peak value

e o
A 200 [ % O|e> <] 57 [ A W
.

A [ 200 [ % | A7 [Ams o

Trigger

Gradient
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Transients graph view

Magnitude window

The magnitude or rms values of voltages and currents with
selected check boxes are shown as trend graph.

All detected transients are marked with black arrows at the
top.

Recording interval: 1s

Wave form window

The window shows details of the transient event marked with the

black line in the magnitude window.

One period of the fundamental is shown.

The transient part of the

wave form is and the peak value 287.5 V and the
wave form amplitude peak value 312.8 V are indicated.

Event parameters

Slope 1.64 kV/ms
Peak value 287.5V
Length 748 us

View | Table < Graph

|23.84.2013 EJ_ 171 |<>|]e8245601 )

Vertical scale | 0/Max <> Min/Max

Recording | ON < OFF

= 0

- W\/

2285V

zz2an

227 5%
-36s D A%:17:255 498.2 ~3bs

(BAg:1 725105492 1 748 us,
iu « 7 mn o & » B N

+1.64kVims W 287.5v
TR

wilaay
2E0Y
128Y
oy
- 1264 tr

-250

-3TEY

Load/Save Settings

: ) |
Exit | Back to calling menu | — Ml

%50 Az %[ 230 [V

_— [\,_.Ul A [0 | % o
[ U -

U AVI 200 | % I

[ h %20 A

I_INA?| 200 | % L

Definition of event values and parameters

Indication of events on phase voltage Ul is selected
only.

Note: The input of the parameters (reference values of
f, U and I, threshold, gradient) is only available at PQ
online.
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[ 1 [ |
LI Transients table view

Event Table

A list of all recorded events is shown. The selected event is marked yellow.

Event Parameters

£ Event time stamp: Start time stamp at crossing of threshold in format HH: MM:SSmXXX.X
with:HH: Hours, MM: Minutes, SS: Seconds, XXX.X: Milliseconds.

Ul Quantity: Voltage U1, U2, U3 or current I1, 12, 13, IN

A& Positive / negative peak value: Highest positive or negative value reached during the event.

Slore ! Slope of the green marked transient part of the wave form.

View | Graph < Table

[15]) | 23.84.2613 111 |«>|[B2:45:81
- | |21 | BT |l
o = U T L Slore

Max:
Min

=3

'm‘ A1 725054921 U:  287.5Y  1.64 kVims
2 i 89:29:1805A93.7 U: 1927 242 Ims

A9:58:32(15353.1 U:  388.5Y 2.813kVWims

09:58:41 05465.4 U: -385.8V 023.4vims

A9:58:41 "$615.7 U: 387.8Y 548.3Wims

18:04:3305363.2 U. 338.8Y  590.1V/ms

Recording | ON < OFF

Load/Save Settings

M ) 4 7
T [50 [Hz [ 250 [V

Exit | Back to calling menu I

e “’_Wl‘“ A_ [ 180 | %
[ Uz -

U, AV' 200 | % &l

+1.64 KV I ms w287.5v
78V
WwHEEY

260V

125

v

-126Y (i
-E50Y

-a75Y

DP9:17:2513492.1 748 us

Tmn o T | b B M|

. %20 [A
Lk X_ 1200 [ % O
[k .

l-lmévl 200 | % ol
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13. & power Quality Online Measurement

Simple to configure and operate direct parallel recording and analysis at a common recording interval
(trms). This allows a quick on site analysis for troubleshooting of customer complaints and fault
localization.

PQ Online main menu

Magnitude UlfPQS [12.1.1] —t’,{;’sfm @-’ D Flicker [12.1.4]
START all measurements —& :\:?Z Events (Dip, Swell, Interrupt, Inrush) [12.2.1]
STOP all measurements —@ R’_ !+— Transients [12.2.2]

/L h Unbalance [12.1.5]
Activation of connected phases U, | —lifz:UI IJML.I..L@ Harmonics and Interharmonics [12.1.2]
Setup of inputs U, | and time base [11.1] —=aml | THD Total Harmonic Distortion [12.1.3]

0]

Exit, back to PQ main menu 4l M J— Mains Signaling or Ripple Control [12.1.6]

One, a selection or all of the listed PQ parameters can be recorded at the same time and analysed
with trend graph, table or histogram view.

All available values and settings are always visible at the graphical user interface and selections and
settings can directly be changed.

13.1 Preparation of online measurements
. Make measuring setup regarding installation to check

e Connect accessories (e.g. clamp-on CT’s) to the instrument.
Connect the supply cable and switch on the PRS 600.3.
Make voltage and current connections between instrument and installation.

Activate the connected voltage and current phases

el
its
c
L]

SONENENC

Call the menu for the activation of connected phases U, |

U1 fJ Activate connected phases
Enable [V] / disable [X] the available voltage and current phases by pressing on the
uz, corresponding buttons (cyclical mode).
us, or
T o0 Load / save a configuration

(=

Different configurations (e.g. voltages only, phase 1 (U1, I11) only etc.) can be saved
and recalled later.

@

=

=

=
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. Check / change settings of U, | input and the time base trms

s=C  Call menu setup of inputs U, | and time base [11.1].

e Select the current input (direct or type of clamp-on CT), which shall be used for the
measurement of 11, 12, I3.

¢ Manually select voltage and current ranges.
Note: The ranges will be fixed during recording. Therefore, the end of range values should be
higher than the max. reached voltage and current values during recording.

e Setup and activate transformer factors for voltage and current transformers, if used (optional)

¢ Define the time base of the recording, the basic recording time interval (trms) in cycles of the
fundamental (cyc) or in seconds (sec), minutes (min) or hours (hr).

13.2 Overview of actual load values UlpfPQS

Sah Call the magnitude menu and then the measurement menu.

The submenu shows the actual measured load values.

The values are updated in the basic recording time interval trms, which is different from the time base
used at ‘Reference’.

These indications may help to define the correct settings for the voltage and current ranges in the
menu for the setup of the inputs U, | [11.1].

13.2.1 Ll Ulg values

PFs [ 0.86593
®r12 | 120.007 ° e Phase angles current to voltage (1, P2, P3)

P2 | 30.020
Ps | 30.010
Puiz | 120.003
$U23 I :llfg'g;i $m I ﬁg'ggg Z e Phase angles voltage to voltage (Pui2, Pu2s,
us1 O I31 O
ﬁg IPF [0.86590 [f 149.9999 Hz Pus1)
e Phase angles current to current (Pi12, @123, Pi31)
e Power factors per phase and sum, depending
on connection mode (PFz1, PF2, PF3, PF)

e Frequency (f)

- U: [230.008 V [U:z [398.391 V. The display shows all relevant load values of a 4-
32 Iggg-g;g g 331 Iggg-ggg ¥ wire network at the same time.
POR || : * :  Phase to neutral voltages (U1, Uz, Us)
l. [4.99978 A
uras |l | 5.00000 A e Phase to phase VOItageS (UlZ, U23, U3l)
b [4.99924 A IN [0.0 A e« Phase currents (I, l2, I3)
P, | 30.016 ° [PFi/[0.86588 ¢ Neutral of earth current (IN) (not available at
° |PF20.86584 PRS 600.3)
0
[+]
[+]
0

13.2.2 ﬁl PQS values

uie | PL_ 995.514 W The display shows all available power values of a
P2 995.681 W 4-wire network at the same time:
- Bs 995321 W P> 2.98652kW ] Active power per phase and sum (P1, P2, P3,
Q. [ 575.169 var Py
ures | [Qz | 575.158 var ) .
Qs | 575.162 var [QY | 1.72549kvar e Reactive power per phase and sum (Q1, Q2, Q3,
\ | S: | 1.14981kVA Q)
S: | 1.14992kVA
Ss [ 1.14950KVA [ST | 3.44914KVA | © g‘gparent power per phase and sum (S1, Sz, S3,
PF:  0.86580 )
PF2 0.86587 e Power factors per phase and sum (PFz1, PF2,
i PFs | 0.86581 [PF | 0.86587 PFs, PF)

f 149999 Hz  « Frequency (f)
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13.2.3 XTEIUIPQS values

uie | UL 1229.958 V [l.  5.00005 A  The display shows all relevant load values of a 4-
U 229.961 V [l.  5.00070 A = wijre network at the same time.
pas |Us 229945 V [, [4.99943 A Phase to neutral voltages (U1, U2, U3)
P: 995511 W
- P- |995.714 W ¢ Phase currents (Il, I2, |3)
Ps 995.332 W [PX 2.98656kW e Active power per phase and sum (P1, P2, P3,
‘ | Q: [575.143 var PX)
Q: | 575.195 var ;
Qs [575.163 var [QF | 1.72550kvar (F\;;?.Ctlve power per phase and sum (Q1, Q2, Qs,
S1 | 1.14980kVA
S: | 1.14997KVA e Apparent power per phase and sum (S1, Sz, Sz,
Ss | 1.14960kVA [SE | 3.44918kVA S%)
LI —I IPF | 0.86587 [ 150.000 Hz

Power factor sum (PF)
e Frequency (f)

13.3 Run a Power Quality Online Measurement

. Select values to analyse and define parameters for events and signaling

Go to the parameter submenus, where you plan to measure and analyse values.

MNu: [X]u: Selectvalues/enter parameters
[ Uz [JU: Selectthe values to analyse by pressing on the corresponding checkboxes
[ Us [us Whichwill enable [x] / disable [ ] analysis of the selected value.
Enter parameters with virtual keyboard, where necessary
or
of Load / save configuration
Select the load / save function to load or save a configuration of values and

parameter settings.

. Start / stop online recording

The online recording can be started and stopped individually in each parameter submenu or common
for all parameters in the PQ online main menu.

Start/Stop parameters individual
H%=EE'EE %:%.ggmﬁ Recording OFF
R S EOm , . _
.(D %Uhsﬁ.u W T5e7B0mA Thg Start/Stop butt(_)n is out and |f_no _other_recordlng is
- active, the automatic range selection is active.
Start / Stop recording

Ul=6z0 ¥ 11=1z0A0  Recording ON
(1) Qﬁ’ Uz=520 ¥ Iz=120H  The online recording is active with the basic time
U3=620 % I3=120R . .
interval. The Start/Stop button is shown depressed.

The manual range selection is active with the predefined
current and voltage ranges.
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Start/Stop measurement of all parameters

Select the PQ online main menu and press the start or stop button depending on the actual state and
desired action.

All PQ parameters OFF All PQ parameters ON
Ulef| .
Pty V2 S
0] Start all —
O \_/J NI |
ﬂ H H

Stop all @

PQ parameters partially ON
e=C | THD (individually started or stopped in the
L parameter sub menus)

Ulef @.@| Status of PQ parameter
PQS ;| - A . T
— @ Recording ON o

@ Recording OFF

s 11
it

A Y o Automatic range
U3=300 ¥ 13=4.00mA . .
selection active

TR T TR
q@ D2LED ¥ DL A
Uieos 11208

Ty
GnlT=—=

Stop all Q‘

an

1-800
Q’@ Ug=E00 v I
600

<]
Doo|

e
eyt

Manually predefined
ranges active

. Analyse values of the different PQ parameters with different views and over the time

Select view of results
o] 1| Select between graph or table view
L8 (at all parameters, except harmonics)

11| Select between graph, table or histogram view at harmonics
L8 (cyclical mode)

The selection can be changed at any time during recording or at stopped recording.
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Navigation within the recording

Date dd.mm.yyyy, with d: day, m: month, y: year, Total recording time hh:mm:ss, with
of time stamp in graph or marked row in table. Recording block x of n blocks x / n h: hour, m: minute, s: second

27.18.2889 A1 [<>|| @1:38:17

Size and position of selected time interval (e.g. 10 m) in recording -

l E The bar graph background shows the total recording time
e

M & « fFlleciomn o & » [ B M

Start of recording 7 End of recording
clock time in center clock time in center

Recorder mode - Tracking mode

oo B s = Jump to start

Jump to end

1 time interval

1 table (11 rows) |— fast backward
2 time intervals

fast forward

ol 1 time division

% 1 result row
1 time interval

1result/1event
forward

% — 1lresult/1event

backward

Bigger time interval
(zoom out / overview)

Smaller time interval
(zoom in / details)

SR

K
S«
ackwars | 4 forware
|i
[
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14.

E*1 power Quality Recording

The recording function supports long time recording on the Compact Flash (CF) card with a very high
flexibility regarding recording and analysis configurations. The basic recording intervals are freely
configurable for each parameter and each phase in number of cycles (1 cycle = 20ms at 50Hz or
16.67ms at 60Hz) or with a time interval with unit s, min, h.

This includes the intervals required regarding IEC 61000-4-30, like the basic recording time intervals:
10(12) cycles (U, 1), 10 s (f) and the aggregation intervals: 150(180) cycles for 50(60) Hz, 10min, 2h.

Ei

ey

o ®

e

[U123.£,Dip.SwlIntr, TrnU.hU123,UTHD.Sig.Flkr.Unb

[Start 25.04.2013 18:00:00, Rec 1week

For a fast preparation of a recording
session predefined setups can be loaded
or directly be defined:

g Recording / analysis profile

[Direct U G620V}, Direct | (124}

|Rec 25.04.2013 07:52:35\Recording

[oox w00 [oo 100,03

[19mEls3KB[13ME] 81GB

H-used
B - lasticurrent profile used
B - current/new profile exrected

(e.g. EN50160)

@@ Recording options start
options, recording time,
recording in one or several
recording time blocks

e=¢| Setup of inputs U, I like

O-free voltage and current inputs
n used, transformer factors,
internal range settings [11.1].
Start/Stop of recording
.*l U123.£.Dir.SwlIntr, TrnU,hU123,UTHD. Sig.Flkr.Unb After start Of the reCOfdlng the progreSS IS
— indicated with:
._c. [Start 26.04.2013 18:00:00, Rec Tweek Rest of programmed
recording duration
- Direct U 620V}, Direct | {(12A} 7 0817 .
IDirec e B0+ #=77  Rest of actual recording
[Rec 25.04.2013 17:08:20\Recording block duration (fOf 1
| ERef(D) [ a-osi7ar QD[ #1[ 4-0i74r block t_he same as the
[N i [ (T3 T 100.0% recordlng durat|0n)
[18MB[7akBl247kE| 8.1GB
H-used . .
g e The actual allocation of the CF card (used,
0 D-free free memory) and the expected memory
usage for the selected profile and recording
duration are indicated.
The already recorded values can be
analyzed in parallel with the analysis
function.
|
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14.1 Run a Power Quality recording

. Make measuring setup regarding installation to check

e Connect accessories (e.g. clamp-on CT’s, communication interfaces) to the instrument.
e Connect the supply cable and switch on the PRS 600.3.
e Make voltage and current connections between instrument and installation.

Example: Connect voltages U1, U2, U3, N only to analyze a 3-phase 4-wire network regarding
the standard EN 50160.

. Go to the recording menu and then to the setup of recording and analysis profiles [14.2]

il [Empty Profile @,’E "::I(;'s; (Q»@
'_:® [Start now, Rec Tweek
e | [Direct U 620V, Direct 1 (127

[
wow [z T

007

8.1GB

H-used )
M - lasticurrent erofile used
H - current/new profile exrected

L
N

8.1GB

H-used B-current/new rrofile exrected [1-free

Define the recording and analysis settings of the different PQ parameters and phases directly or load
a predefined profile.

Example: Load recording and analysis profile for evaluation of the supply voltage regarding
standard EN 50160 for 1 week (e.g. EN 50160 P05 1W)

PQ Recording Profiles:
SEcq | |8 - ROQT -
8 Defaults

L= EXIT
B - NEW -

B Defaults 22.04.200019:50:40 20k
8 EN50160 P03 2day 2304201312:33:26 20k
B EN50160 P04 12h 2204.201314:26:04 20k
B EN50160 P05 1W 23.04.201310:42:14 20k

=0

n [1smB[13MB] 8.1GB
La| E-used H-currentinew profile expected O-free

THD

The expected memory usage of the loaded profile is indicated with a blue bar (13 MB).
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B8 Go to the setup of recording options [14.3]

Define the recording start options and the recording duration and time block configuration directly or
load predefined settings.

Example: Start at exact date and time, record 1 week in 1 block and then stop.

0 | free
_I—Ir.@@ |

C @D AP o6 mn 3

7_.:“7
s BBlo - B0 - B0
145) [ T week ©
135 [ —

w [19MB[13MB] 8.1GB
H-used - current/new profile exrected [1-free

el ||
LD

B setup of voltage and current inputs [14.4]

e Select the current input (direct or type of clamp-on CT), which shall be used for I1, 12, I3
measurement.

¢ Manually select voltage and current ranges.

Note: The ranges will be fixed during recording. Therefore, the end of range values should be
higher than the max. reached voltage and current values during recording.

e Setup and activate transformer factors for voltage and current transformers (optional)

Example: Direct voltage inputs used, internal voltage range 520V selected.

Note: The settings for the current inputs and current ranges do not matter for this example, because
only voltages are measured.

U1 - U2 - U3
250mV 250mv 250mv
18V 18V 18V
12V 12V 12v
: . 65V Y
= Directvoltase inputs 130V 130V 130V
i e s
o= Direct current inputs T o= B
25mA 2.5mA 25mA
mA SmA SmA
| 12mA 12mA 12mA
Soma Soma £oma
m, m, m,
-PTL1- -PTL2- -PTL3- 120mA 120mA 120mA
Hee - | - | - | 250mA 250mA 250mA
500mA 500mA 500mA
~CTL1- ~CTL2- ~CTL3- 14 JEn T
of | He === ] === ] === ] Y Y EA
12A 12A 12A
j_ thns = =3 =

. Check time and date

Bl 1A:39:37F| Al recordings are saved with a time stamp with the actual date and time as
25 A4.2813 indicated in the status field in the lower right corner.

Check time and date settings and change if necessary at Data Base / Setup /
Clock setup [5.1].
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B8) start recording

Press the start/stop button to initialize the recording regarding the defined recording options.
Example: The recording starts at the defined date and time and runs for 1 week

'@ ‘ ‘ ._':l | [U123 £.Die,Swl Intr. TrnU,hU123.UTHD.Sia.Flkr.Unb
'_’ Start 25.04.2013 18:00:00. Rec 1week

* [Direct U 620V}, Direct | (124}

0 Rec 25.04.2013 17:08:20\Recording
FeflD [ 4-os7ar [B [ #1[ 4-08:47:47
T ez ezl o B Iz
[1oMB[7akBl247kE] B1CE

H-used

O - lasticurrent profile used

B - currentinew profile exrected
O-free

il I
|8

Bl Follow arunning recording with the analysis function [15] (optional)

] The PQ online measurement is locked during a running recording, but the analysis
o function is available and works parallel to the recording.

Example: Analysis of events (dip, swell, interrupt) with the event table.

J— 25842013 171 |«>|[6187:36:13 [
2oy
] U] A R s (o ™ -

C —
zzov ~r =
Max O e ee e
200¢ sz

Min

[0

21:25:111105858.8 U: %G1 2055 B.81984s |4 88.4% a 283.2V ¢29.83ms
224532056432 U 1 200V BA2ORES o
22:45:32105849.4 U: %F1  204.5¢¥ 8.83018s | o500
e
w
s,
0
=378V

Bl

4

T 22:45:3205873.1
K« ([ Fefomne ™ » » M

Ru.  R[= [V Fu &l R
KUz =Pa'[ = [-H #[ - [FH Fe A=~ [-H
KUSSesl] — [SERE - [FENEEE — S
MU NI~ -5 -2 FiN

=[s

B8 stop of recording

The recording can be stopped at any time by pressing the start/stop button.
The automatically stop of the recording depends on the programmed recording options.
Example: The recording will stop automatically after 1 week of recording.
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14.2 @l Setup of Recording and Analysis Profile

The recording and analysis settings for the different PQ parameters shown with functional buttons on
the left side can be changed directly by operating the corresponding button.

The different PQ parameters can be setup individual for each value and each phase, so maximum

flexibility is given.

The settings of all parameters together can be saved as a configuration or a predefined configuration
can be loaded and be modified if required.

The used space on the CF card and the expected storage capacity for the actual profile are indicated

with a bar graph at the bottom.

Ulef | .
Magnitude UlgpfPQS —o PQ'pSn Q"@:jd— Flicker
T Events (Dip, Swell, Interrupt, Inrush)
+0
l\ Transients
S
/T\.B, Unbalance
| | Harmonics and Interharmonics
Load/save recording and analysis profiles —0 ﬂa THD Total Harmonic Distortion
-0
. . . . - 8.1GB
Mains Signaling or Ripple Control ] La-| E-used HE-currentinew profile exrected O-free

il Load/save PQ recording and analysis profile

PQ Recording Profiles:
s | 2% | e —ROOT
B Defaults

L - EXIT =
B | oo Bi - NEW —

E Defaults

Abe= | | 8 EN50160 PO3 2day
+Eeq | ||E EN50160 P04 12h
B EN50160 P05 1W

22.04.2000 19:60:40
23.04.2013 12:39:26
22,04.2013 14:26:04
23.04.2013 10:42:14

20k
20k
20k
20k

The recording and analysis settings of all
parameters and phases can be saved as a
configuration in a common file on the CF
card and recalled at any time.

In this way profiles for e.g. the compliance
verification with the standard EN 50160 for

-0 | I different observation periods can be
SR | e predefined and saved and later be recalled.
a
|
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Examples for direct change of parameter settings

Fief] | Ulef
A PQSe| Magnitude UlpfPQS

Example: Magnitude Ul

S U [ -
- Bl 20 [v o =fs X
| " L[ 10 [% o
| | 1?1|T% 7] 10 [min - E
B = TELI 5 [% o e
| Ll Lo = I T_}x,ﬂ L]
P | 2% o [% @
offi]
Qﬂ| [T [week @
jl- Snm| - Uz\/l Us;
Al | Q@
A Q 2| Flicker
Example: Flicker Ul
= =
Rell 1T Fe={1 X
Pt [ 065 P = X
|7 [week d Pyl 10 [min &
Rel 5 1% 1 Pepts[ 2 [howr o
Pl 5 % o
- Uz‘/ Ua‘(

A recording and analysis profile contains
different sub menus for the configuration of
the different parameters and phases. Each
with two sections for the configuration of:

-

Recording

Individual configuration for each value and
each phase:

¢ Enable recording

Recording interval

Out of tolerance values recorded
Min/Max values recorded

—= Analysis

e Definition of nominal values with
upper/lower limits in % of nominal value
(e.g. U1) or absolute limit values (e.qg.
Pst, PIt).

e Free configurable observation period
with unit min, h, day, week for each
parameter and phase (e.g. 1 week).

¢ Free configurable percentage or
numbers of out of tolerance values
allowed during observation period (e.qg.
up to 5% out of tolerance during 1 week
allowed)

Not only the PQ compliance verification
regarding EN 50160 is supported, but also
the compliance verification regarding
modified standards or company own
regulations or specially agreed contracts
with customers.
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14.3

=5

g Setup of Recording Options

& Of o

ce® | 10 [ min o]

0] [25.04.2013 [18:00:00

C @D AP | 19 min 9]

—f
s bile - BEEY - -0
g | 1[9] week 8]
«f] EBN I £

j‘ H-used H-currentinew profile expected O-free

14.4

o= Direct voltage inputs

Direct current ineuts

= G

I
el | BB W | aew | aem
o[ by =3

8.1GB

Recording Options

Recording start

Immediate at pressing of start button
Delayed (e.g. 10 min)

At exact date and time

Delayed after power-on (e.g. 1 min)

Recording time blocks configuration
e Time block interval (e.g. T = 1 week)

Recording in one block of T. Stop of
recording, if memory is full.

¢ Recording swapping between two blocks
A, Bininterval T.

¢ Recording with N blocks of interval T.

ﬂ Setup of Voltage and Current Inputs

The following settings are displayed:

4
31y

rd:

=le

71
= =

i
=

.

el |
&5 |55

IE.-.-

Connection mode 4-wire (selection only
available, if used as reference standard)

Setting of internal voltage and current
ranges

Load or save current parameters
Exit of menu

Reactive power mode natural Qn
(selection only available, if used as
reference standard)

Selection of voltage measurement inputs
Selection of current measurement inputs

Selection of IN/IE measurement inputs
(not available at PRS 600.3)

Voltage transformer settings
Current transformer settings

Recording time base (PQ online only)

For a detailed description of the different settings see chapter 11.1.
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15. & power Quality Analysis
Recordings can be loaded from the compact flash (CF) card and all recorded parameters can be
analysed with trend graph, table and histogram view as at online measurement.

Additional statistical evaluations related to an observation period (e.g. 1 h, 1 day, 1 week etc) can be
performed with bar graph view and a summary result overview.

Events (Dip, Swell, Interrupt, Inrush)

Flicker l

Magnitude UlofPQS l:: IQ qtsf AN HA={] [Rec 22.07.2008 09:45:21

—<[{z4+f] [EN50760 P07 TW THD 5 UNBAL 2
View mode | Bar graph <> trend graph |" A ":’ @ s e [Direct U (686, Direct 1 (12A), IN=CT 1684
[\/_ (O [11€5 2z2:07:2009 10:00:00
@ [1] ¢S [29:07:2009 10:00:00
Transients —I ./T\‘ b—l Eﬂ [#1  [7100:00:00

1

Summary result overview — T

Unbalance —I

Harmonics and Interharmonics

Load recording from CF card «ﬂ THD Total Harmonic Distortion

l M Mains Signaling or Ripple Control

The analysis functions work in parallel to a running recording in similar way as the online
measurement. For details see also chapters 11.2, 11.3 and 12.

il Load afinished recording from CF card for analysis

vy | [PQRecordings: Each recording including several files is
'. St | || -~ ROOT - . S
B Recording saved in a separate folder, which is
D | oees||noExT- automatically named with date and time at
B = NEW - . .
i EN50160 USV MTE Computerraum MO1 <DIR> operation of the start button:
Abe=+ | |[Em Forum 2012 Test 1 <DIR> .
+Bea | || Rec 03.12.2010 16:38:19 1 month <DIR> Rec <date> <time>
B Rec 22.04.2013 14:28:04 <DIR> .
| |[meRec 22042013 14:30:49 <DIR> The recordings can be deleted, renamed
=0 | BEE | |mRec 23042013 09:51:42 <DIR> . .
i Rec 23.04.2013 09:54:27 <DIR> or sorted (eg . last recordlng fII'St).
.| |lm Rec 23.04.2013 09:55:09 <DIR>
-;. ] B Rec 23.04.2013 09:56:10 <DIR>
| ||im Rec 23.04.2013 09:58:54 <DIR>
B Rec 23.04.2013 10:09:02 <DIR>
. B Rec 23.04.2013 10:12:12 <DIR>
B Rec 23.04.2013 10:19:32 <DIR>
B Rec 23.04.2013 10:20:31 <DIR>
n B Rec 23.04.2013 10:43:13 <DIR>
B Rec 23.04.2013 11:06:04 <DIR>

The recordings can also be transferred to a PC via interface (Ethernet or USB) or directly with a CF
card reader for further analysis and reporting with the software CALegration.
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15.1 Bar graph view

The bar graph view allows a statistical evaluation of recorded parameters in comparison to defined
limits during an observation interval (e.g. 1 day, 1 week, 1 month, 1 year).

Example: Short and long term flicker of voltages U1, U2, U3 evaluated over 1 week

— 1/10180 %): 22.07.2009 10:00:00 ... 29_07.2009 89:59:50 Comp”ance Verification Of individua|
L_.L_.M&zg‘ (T s & = = s . . ..
parameters against the individual out of
e tolerance limit.
E.g. The short term flicker Pst and the long
term flicker PIt are OK, if the defined limits
Pst <1 and PIt < 0.65 have not been
surpassed for more than 5 % of the time of
Lo L] the observation period of 1 week.
Psti v Pstz " Pstsy” Pltsv Pltz Pl . . . . .
— — This is the same as 95 % of the time within
[« ‘|_| : P Twesk O % b [W M ho tolerance during 1 week.
X Pst: [X Plt: . . .
— (Q»@) Rpst Pt The limit of allowed tolerance surpassing
i geog can be indicated in % of the observation

interval (e.g. 5 %) or in number of events
allowed during the observation interval.

If the surpassing of a parameter is out of
the set limit (e.g. > 5 %), the bar graph will
be marked red.

15.2 ﬂ Summary Result Overview
A statistical evaluation over the loaded recording is performed. This needs some time.

At the end an overview of the results with parameters marked OK or not OK regarding the configured
recording and analysis parameters and set limits is indicated with several tables.

This overview supports the compliance verification with the standard EN 50160, but can also be
configured for compliance verification with other standards or company own regulations

Summary Result Overview
RWS Valuss __a | Up cursor to navigate between
Quant. |Ava Val. Min .. Max T Ava Condition Events | Limit | Ok H
f | so | 4995012 | 08 | SOHEIAA% 0% [/ different tables. .
U | 2318 | 2289.2347 [10 min| 230¥+10%/10% 5% | v ¥ | Down cursor to navigate between
U: | 2314 | 227.9..233.8 |10 min| 230V+10%/-10% 5% | 7 .
Us | 235 | 25032356 |10 min| 230V+10%/-10% 5% | different tables.
_ Flicker _ lwat? Button to switch on/off details of
|Quant. [Ave Val. Min .. Max TAva | Cond. | Events | Limit | Ok .

Pst; | 205.8m 93.13m .. 785.9m[10 min| < 5% | v harmonics.

Pst. | 200.3m | 999m.171 [10min| < 5% | 7

p 195.9m | 61.55m .. 1621 [10 min| < 5% | v ] i

st | 195.0m | §155m . 1621 \10min) <1 S% - Cha}nge tgxt alignment (left, center

Plt; [ 213.2m [125.9m .. 762.4m [2 hour| < 0,68 5% | v or right alignment)

Plt: | 211.7m [123.8m .. 715.9m |2 hour| < 0.65 5% v .

L Exit of menu

L B | a | w |
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16.  Verification of accuracy of PRS 600.3
The reference standard used for the calibration of the PRS 600.3 should be of a higher class (class
0.01).

If a reference standard of the same class 0.02 is used, the own errors regarding the actual calibration
certificate of the standard and calculated uncertainty must be regarded.

To check the correct functioning of the instrument it is enough to verify active energy measurement in
3 phase 4 wire mode.

16.1 Preparation

Test setup
Example test setups for calibration of the PRS 600.3 with a 3-phase or a single-phase reference
standard and a 3-phase or a single-phase source can be found in chapter [17.2.22].

The AC power source (SRC), the reference standard (REF) and the error evaluation unit (EEU) are
shown as function blocks. At modern reference standards, normally the blocks REF and EEU are
combined in one instrument.

Follow the instructions in the operation manuals of the used instruments for the blocks SRC, REF,
EEU and adapt the connections where necessary.

Note: The voltage neutral bridge cable to connect the black sockets of U1, U2, U3 must be placed
during all energy measurements (single phase and three phase).

Precautions to minimize the influences of the test setup

e Ground the voltage circuit at exactly one point (connect N to PE), preferably at the Reference
standard.

e Take the supply of the instruments from the same point (e.g. the same distribution socket).
o Use well defined wiring (route cables of same phase together, twist cables)

o Keep ambient conditions stable (temperature, humidity etc.)

e Let the instruments warm-up before use (at least 1 hour).

e Use a measuring frequency either synchronized to line frequency (50 / 60 Hz) or explicitly
different (e.g. 53 / 63 Hz).

e Use a power source with good stability and signal quality (pure sinus wave form)

Connection of PRS 600.3 Impulse Output to Impulse Input of error evaluation unit

To perform the energy comparison method one of the impulse outputs (LEMO 5-pole: Pin 3 =
Impulse signal (5V), Pin 4 = GND) must be connected to the impulse input of the error evaluation unit
or directly to the reference standard, if the error evaluation unit is integrated in the reference
standard.

An adapter cable LEMO 5-pole to BNC socket and a standard BNC to BNC cable to connect directly
to reference standards with BNC inputs can be ordered at MTE.

- Adapter cable LEMO 5-pole to BNC socket (H1K Z00 9B0 670 101)
- BNC impulse cable 2m (HOK 51R G58 U02 020)

Some reference standards, which use low ohm pull-up resistors at their impulse inputs (e.g. Radian
standards), are not working directly with the impulse output of the PRS 600.3, which is equipped with
a 1k series resistor to protect the output.

To drive this type of inputs with low ohm pull-up resistors a level adaptation with a NPN transistor
switching to ground must be used. Such an adapter can be ordered at MTE:

- Level adaptation MTE devices Radian devices (H 2 2431 0755)
General information needed to process requests/orders for impulse adapters/cables
A) Impulse cables between own instruments (EMH / MTE / EDI / HEG / L&G)

e Instrument types, impulse connectors and impulse direction
(Instrument A. Output x to Instrument B. Input y)

|- Divider factor (10:1, 100:1, 1000:1), if divider function is needed
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B) Impulse cables with foreign instruments involved

e Exact instrument type

¢ Detailed technical specification of input/output of foreign instrument (signals, supply)
e Connector type and Pin assignment

Based on this information MTE/EMH will check, whether a simple cable or a cable with built-in
adapter is needed and then offer the cable.

Special impulse cables / adapters are not on stock. They are manufactured upon order

16.2 Recommended test points for active energy 4-wire measurements

It is recommended to check minimum one load point within each internal voltage and current range at
power factors PF = 1, PF = 0.5 (+60°), PF = 0.5 (300°) for phase L1, L2, L3 and 3 phase L1-L2-L3.

The influences of voltage, current and frequency variations on each other are very small. Therefore,
the current (load curve), voltage and frequency dependency can be tested separately.

The following definition of test points as used in the factory calibration certificate can be taken as
reference.

If the customer needs direct traceability for special load points (U, | values as used in later daily
work), additional connection and measurement modes, these additional test points should be agreed
and defined between customer and testing laboratory.

Table 1-1: 3-phase 4-wire active energy measurements with direct current inputs 12A

Load Curve and Voltage Dependency (f = 53 Hz) Frequency Dependency
Un [V] 65 130 | 260 | 520 (g U T240V
In[A] | I[A]\U[V] | 60 120 | 240 | 480 I =1A
0.0025|  0.002 . 45 .
0.005 0.004 . 50 .
0.012 0.01 . 55 .
0.025 0.02 . 60 .
0.05 0.04 . 65 .
0.12 0.1 . . . 5
0.25 0.2 .
0.5 0.4 5
1.2 1.0 .
2.5 2.0 5
5 4.0 .
12 10.0 .

e Each mark represents 3 load points at PF=1(0°), PF=0.5(60°), PF=0.5(300°),
each with 4 error results of energy measurements single phase at L1, L2, L3 and three-phase L1-
L2-L3 (Total 12 results).
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Table 1-2: 3-phase 4-wire active energy measurements with direct current inputs 120A

Load Curve and Voltage Dependency (f = 53 Hz) Frequency Dependency
Un [V] 65 130 | 260 | 520 f Mz U =240V

In[A] | I[A]\U[V] = 60 | 120 | 240 | 480 I =1A
0.025 0.02 . 45 .
0.05 0.04 . 50 .
0.12 0.1 . 55 .
0.25 0.2 5 60 .
0.5 0.4 . 65 .
1.2 1 . . . -
2.5 2 .
5 4 .

12 10 .

25 20 -

50 40 .

120 100 .

o Each mark represents 3 load points at PF=1(0°), PF=0.5(60°), PF=0.5(300°),
each with 4 error results of energy measurements single phase at L1, L2, L3 and three-phase
L1-L2-L3 (Total 12 results).

Table 1-3: 3-phase 4-wire active energy measurements with Current Clamps 100A

Load Curve and Voltage Dependency (f = 53 Hz) Frequency Dependency
Un [V] 65 130 260 520 f [Hz] U =240V

In[A] | I[A]\U[V] | 60 | 120 | 240 | 480 I =1A
0.1 0.05 . 45 .
1 0.5 o 50 .
10 5 . . . . 55 .
100 50 . 60 O
65 .

e Each mark represents 3 load points at PF=1(0°), PF=0.5(60°), PF=0.5(300°),
each with 4 error results of energy measurements single phase at L1, L2, L3 and three-phase
L1-L2-L3 (Total 12 results).
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16.3  Meter constants of impulse outputs

The following tables are showing the meter constant depending on used current input and internal
voltage range, current range.

Table 2-1: Direct current input 12A

Base constant: cpzo = 9000 [imp/Wh], CPZ, = 2.5 [imp/WSs]

Range dependent constant of PRS 600.3: cpz = cpzo*a*p [imp/Wh]
CPZ = CPZo*a*B [imp/WSs]

cpz [imp/Wh]
. n
CPZ [imp/Ws] Untvl (B)
In[A] () 65 (8) 130 (4) 260 (2) 520 (1)
345'600'000 172'800'000 86'400'000 43'200'000
0.0025 (4'800
( ) 96'000 48'000 24'000 12'000
172'800'000 86'400'000 43'200'000 21'600'000
0.005 (2'400
( ) 48'000 24'000 12'000 6'000
72'000'000 36'000'000 18'000'000 9'000'000
0.012 (1'000
( ) 20'000 10'000 5'000 2'500
34'560'000 17'280'000 8'640'000 4'320'000
0.025 (480) , , , ,
9'600 4'800 2'400 1'200
17'280'000 8'640'000 4'320'000 2'160'000
0.05 (240)
4'800 2'400 1'200 600
7'200'000 3'600'000 1'800'000 900'000
0.12 (100) , ,
2'000 1'000 500 250
0.25 (48) 3'456'000 1'728'000 864'000 432'000
' 960 480 240 120
05 (24) 1'728'000 864'000 432'000 216'000
' 480 240 120 60
12 (10) 720'000 360'000 180'000 90'000
' 200 100 50 25
25 (4.8) 344'000 172'800 86'400 43'200
' ' 96 48 24 12
5 2.4) 172'800 86'400 43'200 21'600
' 48 24 12 6
05 ) 72'000 36'000 18'000 9'000
20 10 5 25

Mean frequency at the impulse output: f = CPZ * PX, with CPZ = ¢cpz/3600 [imp/Ws]
Maximum frequency (reached at Un, In): fmax = 46.8 kHz

The actual constants CPZx [imp/WSs] and the mean frequency FOutx, x = 1,2,3 of the three impulse
outputs are indicated at the PRS 600.3 in the Reference / setup / impulse output menu.

Note: If a range independent constant C/R is programmed by the user, he must take care, that the
resulting frequency fout stays below 46.8 kHz.

E.g. to test the full range up to 120A, 260V the range independent constant must be:
cpz < 1’800 [imp/Wh] or with unit Wh/imp: cpz > 0.0005555 [Wh/imp]
Above annotation is also applying for table 2-2 and 2-3

‘ MTE PTS 400.3 PLUS Operation Manual_R01 Page 243/310



Table 2-2: Direct current input 120A

Base constant: cpzo = 900 [imp/Wh], CPZ, = 0.25 [imp/Ws]

Range dependent constant of PRS 600.3: cpz = cpzo*a*p [imp/Wh], CPZ = CPZo*a*p [imp/Ws]

cpz [imp/Wh]
CPZ [imp/Ws]
In[A] (o) 65 (8) 130 (4) 260 (2) 520 (1)
34'560'000 17'280'000 8'640'000 4'320'000
0.025 (4'800
( ) 9'600 4'800 2'400 1'200
17'280'000 8'640'000 4'320'000 2'160'000
0.05 (2'400
( ) 4'800 2'400 1'200 600
7'200'000 3'600'000 1'800'000 900'000
0.12 (1'000
( ) 2'000 1'000 500 250
0.25 (480) 3'456'000 1'728'000 864'000 432'000
' 960 480 240 120
1'728'000 864'000 432'000 216'000
0.5 (240)
480 240 120 60
12 (100) 720'000 360'000 180'000 90'000
' 200 100 50 25
25 (48) 345'600 172'800 86'400 43'200
' 96 48 24 12
172'800 86'400 43'200 21'600
5 24
(24) 48 24 12 6
72'000 36'000 18'000 9'000
12 10
(10) 20 10 5 2.5
25 4.8) 34'560 17'280 8'640 4'320
' 9.6 4.8 24 1.2
50 (2.4) 17'280 8'640 4'320 2'160
' 4.8 2.4 1.2 0.6
120 (1) 7'200 3'600 1'800 900
20 10 0.5 0.25
|
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Table 2-3: Current clamp-on CT 100A
Base constant: cpzo = 1'080 [imp/Wh], CPZ, = 0.3 [imp/WSs]
Range dependent constant of PRS 600.3: cpz = cpzo*a*p [imp/Wh], CPZ = CPZo*a*p [imp/Ws]

cpz [imp/Wh]
CPZ [imp/Ws] univl ()
In[A] (o) 65 (8) 130 (4) 260 (2) 520 (1)
8'640'000 4'320'000 2'160'000 1'080'000
0.1 (1000) 2'400 1'200 600 300
864'000 432'000 216'000 108'000
1 (100) 240 120 60 30
86'400 43'200 21'600 10'800
103109 24 12 6 3
8'640 4'320 2'160 1'080
100 (1)
2.4 1.2 0.6 0.3
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17. Connection examples

17.1 PTS 400.3 PLUS connection examples
17.1.1 Testing of a direct connected 4-wire meter up to 12A

Complex electronic meter

Meter
Imp/kvarh  Imp/kWh

o= ezt

| 0
K1 K2
Wh/Imp varh/Imp

SICIE.

T | BT [ BIETR Lﬁ o

Test link [
—open

>

bYe
\V

or
........ closed [8]

I3\ 13 u3

— "
I2\ 12 N U2

MTE

PRS 600.3

FE % %

e e .. .
0:0) i
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Simple mechanical meter

Test link
—open
or

........ closed

—foo

I3\ 13 u3

MTE

PRS 600.3

020 i

©m
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Connections to meter under test (example for IEC-type meter)

Adapter pins

Direct connected

4-wire meter

Uninstalled on site or in laboratory
Maximum test current 12 A

Test links closed

1 n? 1 4 r'y
| 12 13

U1l uz[ us UN
n* 12*  13*

For other type of meters (ANSI Form S, Form A; British Standard BS etc.) consult the documentation
delivered by the manufacturer and adapt the connections to the meter regarding your needs.
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17.1.2 Testing of a direct connected 3-wire meter up to 12A

Meter

Test link
—open
or

........ closed
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Connections to meter under test (example for IEC-type meter)

Adapter pins

Direct connected

3-wire meter

Uninstalled on site or in laboratory
Maximum test current 12 A

Test links closed

1* 13*

For other type of meters (ANSI Form S, Form A; British Standard BS etc.) consult the documentation
delivered by the manufacturer and adapt the connections to the meter regarding your needs.
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17.1.3 Testing of a direct connected 4-wire meter up to 120A

Meter

Test link
—open
or

........ closed

*
| ‘(I1 U1\4

o

°¢

12 12*U2

2|

N2

13*
13 » U3\A

M PRS 600.3

& g [W1 el Wl s

00 @

.
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Connections to meter under test (example for IEC-type meter)

Adapter pins

Direct connected

4-wire meter

Uninstalled on site or in laboratory
Maximum test current 120 A

Test links closed

uz Uus

¥ 3 F 3 F 3 r' s

ut U2 U3 UN

For other type of meters (ANSI Form S, Form A; British Standard BS etc.) consult the documentation
delivered by the manufacturer and adapt the connections to the meter regarding your needs.
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17.1.4 Testing of a direct connected 3-wire meter up to 120A

Test link
—open
or

........ closed

13*
13 » U3\

U2

ol i

M PRS 600.3

@ @ - MWl el s

- ’Eé?@@@@@m

00| i
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Connections to meter under test (example for IEC-type meter)

Adapter pins

Direct connected

3-wire meter

Uninstalled on site or in laboratory
Maximum test current 120 A

Test links closed

-~ F W 3

U1 u2U3

For other type of meters (ANSI Form S, Form A; British Standard BS etc.) consult the documentation
delivered by the manufacturer and adapt the connections to the meter regarding your needs.
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17.1.5 Testing of an installed transformer connected 4-wire meter up to 12A

Meter
N
B I
5 [
£ D D D
5 U V] P
- ™ ?
g o B LIl L
UII o—=Ho o
RF i

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

(o]

" PRS 600.3

o e oz 2 L
00000 g 0:0 ‘

) ) —
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Connections to test terminals

Use the delivered adapter pins and cables or if available special adapters and cables delivered with
the test terminals for the connections to the PTS 400.3 PLUS.

during the time the current connections to the meter are changed to the PTS 400.3

it Attention! The current transformers must be short connected on the secondary side
PLUS.

The voltage paths from voltage transformers to the meter must be interrupted, before
making the connections between test terminals and PTS 400.3 PLUS voltage outputs.

Regard the instructions for the use of the installed test terminals and observe local
safety regulations.

always remain closed. Dangerous high voltages can occur and the current transformer
and the instrument can be damaged, if the current path is opened during
measurements.

i? Warning! The current path on secondary side of an active current transformer must

‘ MTE PTS 400.3 PLUS Operation Manual_R01 Page 256/310



17.1.6 Testing of an installed transformer connected 3-wire meter up to 12A

Meter
Y
— I
© |
£ i Y
I N N
rf B! 3 STToTToT o ToTRTT
= LoJLTJLoJ EREIEIE
Un SN RF [
v I Z =TT
VI v E
RE | :
0—UI m —E—E-O/?
IN. SN
PP ¢ s E
P2l L s2 V %
1P PTs F)
on '82 V %

Connections to test terminals (see explanations in chapter 17.1.5)
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17.1.7 Testing of an installed direct connected 4-wire meter up to 120A

Meter
y
N
I
|
W
o o
i A
o= 3L
Z° oo
oo _|; A7
o= _I‘.g {712
o o

13 13*U3 UN
I's |
12 ‘(IZ*UZ\A
*U1
"1 /I1

o o

vt

Line =~
N B8V-MAX 264V

ATHe.63He 1 T2A

N

T

M PRS 600.3

@ o @ WL T 1] )tﬁi\':l ) 55 o o o
@f@®®©@ o Ve @@(g}‘

PTS 400.3
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Connections to meter under test (example for IEC-type meter)

tests are performed and during the connections to the PTS 400.3 PLUS are made or

i? Attention! The meter must be disconnected from mains and load during the time the
released. Switch off mains and load circuit breakers.

Observe local safety regulations.

Adapter pins

Direct connected

4-wire meter

Installed on site

Maximum test current 120 A

Test links closed

L1 =P
L2 =P
L3 =P
N =P

ut uz2 U3

For other type of meters (ANSI Form S, Form A; British Standard BS etc.) consult the documentation
delivered by the manufacturer and adapt the connections to the meter regarding your needs.
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17.1.8 Testing of an installed direct connected 3-wire meter up to 120A

Meter
=
e
I
|
o A T A o
B LE *é
o o
f, o) o[ To[To] Jo 9) f
2= ol [olfo] & sl o5
© O 88
=0 1 895
L 1 i
Lo .. 2
BRI
‘(I3 13*U3
U2
1 | nui b
— Al
T PRS 600.3
|
Page 260/310
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Connections to meter under test (example for IEC-type meter)

tests are performed and during the connections to the PTS 400.3 PLUS are made or

i? Attention! The meter must be disconnected from mains and load during the time the
released. Switch off mains and load circuit breakers.

Regard the instructions for the use of the installed test terminals and observe local
safety regulations.

Adapter pins

Direct connected

3-wire meter

Installed on site

Maximum test current 120 A

F 3

U1 U2 U3

For other type of meters (ANSI Form S, Form A; British Standard BS etc.) consult the documentation
delivered by the manufacturer and adapt the connections to the meter regarding your needs.
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17.2 PRS 600.3 connection examples
17.2.1 Testing of an installed transformer connected 4-wire meter

Meter
_ I
2 '
£ D D D
5 U ] @
—AN™ k)
T e B L‘léJLSJLSJLSJLSJLSJBJL‘SJLSJ
UN SN RF :
5 - O—E—IL
v H H
o | RE: i
j | e
e -5
j | e
\ V.~
O/PCI

IN SN

p1¢ st j‘/?

on S2 -
') O
,) )

P1])

on ’32 l 5

nnnnn

G480V
us|
2

Q PRS 600.3
@ @ ~@ [W1 Nl N8l NN 6 2 8 5 % o o
- | @00000 LE!‘ qﬁq‘ ’@\LQJ
1 J
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Connections to test terminals

Use the delivered adapter pins and cables or if available special adapters and cables delivered with
the test terminals for the connections to the PRS 600.3.

Attention! The current transformers must be short connected on the secondary side
during the time the current paths to the meter are opened and the connections to the
PRS 600.3 are made or released.

Regard the instructions for the use of the installed test terminals and observe local
safety regulations.

always remain closed. Dangerous high voltages can occur and the current transformer
and the instrument can be damaged, if the current path is opened during
measurements.

it Warning! The current path on secondary side of an active current transformer must
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17.2.2 Testing of an installed transformer connected 3-wire meter

Meter

Test terminal

IN SN
P10 S1
PZO S2
P10 S1
PZO S2

(oA oA ) ([ o.aEv [EF SECEPY
’|O . |

A
.I y ‘l

™t - BRS6003”

() —

Connections to test terminals (see explanations in chapter 17.2.1)
---- Optional connection to protected earth (PE)
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17.2.3 Testing of an installed direct connected 4-wire meter with clamp-on CT (120A)

circuit breaker

Meter

AN AN N 5
BIRE
lle] [ ol | ellelle i

i i 2
l3i 2
o o

®  PRS 600.3

(
= DO o ok o
‘ ‘%)gé@‘ ’@\Lg]
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Connections to meter under test (example for IEC-type meter)

during meter manipulations to fix the adapter pins and omega clips for the voltage

i? Attention! For safety reasons, whenever possible, switch off the mains circuit breaker
connections.

Regard the instructions for the use of the installed test terminals and observe local
safety regulations.

Adapter pins

Direct connected

4-wire meter

Installed on site

Maximum test current 120 A

L1 =P
L2 =P
L3 =P
N =P

u1 U2 u3 UN

For other type of meters (ANSI Form S, Form A; British Standard BS etc.) consult the documentation
delivered by the manufacturer and adapt the connections to the meter regarding your needs.
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17.2.4 Testing of an installed direct connected 3-wire meter with clamp-on CT (120A)

Meter

s @ L@
O . Y O
: JEET(E :
3 ® 3
5 85
. L2 ,| 'I'g
NEIBA R

0.i2A ) o fpov [o.20A  0.12A (o fpov 0.120A  0.12A [® ™
o ©Oo -0 o -

i i W
" ‘IO ™ .IO s

M PRS 600.3
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Connections to meter under test (example for IEC-type meter)

during meter manipulations to fix the adapter pins and omega clips for the voltage

i? Attention! For safety reasons, whenever possible, switch off the mains circuit breaker
connections.

Regard the instructions for the use of the installed test terminals and observe local
safety regulations.

Adapter pins

Direct connected

3-wire meter

Installed on site

Maximum test current 120 A

Test links closed

F

u1 uz2z us

For other type of meters (ANSI Form S, Form A; British Standard BS etc.) consult the documentation
delivered by the manufacturer and adapt the connections to the meter regarding your needs.
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17.2.5 Testing of an installed direct connected 2-wire meter with clamp-on CT (120A)

Meter

4 SH 2003 ™™

circuit breaker
b
AN V)

i circuit breaker

M PRS 600.3

& @ & W ML e s

2
00000 [ 00 ’5

—
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Connections to meter under test (example for IEC-type meter)

during meter manipulations to fix the adapter pins and omega clips for the voltage

i? Attention! For safety reasons, whenever possible, switch off the mains circuit breaker
connections.

Regard the instructions for the use of the installed test terminals and observe local
safety regulations.

Adapter pins

Direct connected

2-wire meter

Installed on site

Maximum test current 120 A

Test links closed

T

u(L) U(N)

For other type of meters (ANSI Form S, Form A; British Standard BS etc.) consult the documentation
delivered by the manufacturer and adapt the connections to the meter regarding your needs.
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17.2.6 Testing of a direct connected 4-wire meter up to 12A with source

Test link
—open

or
closed

{

—_

(oX¢}

oat 05&1 Q

S
N

U2

‘ Us «

OO o oy &

Mo,

Tﬁree-phase
AC power
source (U, |, ¢)
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Connections to meter under test (example for IEC-type meter)

Adapter pins

Direct connected

4-wire meter

Uninstalled on site or in laboratory
Maximum test current 12 A

Test links closed

ﬁ1“*2TIE;r
U1 U2l U3
[l R VA

3

ut| U2| U3 UN

For other type of meters (ANSI Form S, Form A; British Standard BS etc.) consult the documentation
delivered by the manufacturer and adapt the connections to the meter regarding your needs.
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17.2.7 Testing of a direct connected 3-wire meter up to 12A with source

Test link
— open Meter
or
-------- closed B
O

M PRS 600.3

(1

Ol
=

@
g) ‘ us
Mo

Three-phase
AC power
source (U, |, ¢)
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Connections to meter under test (example for IEC-type meter)

Adapter pins

Direct connected

3-wire meter

Uninstalled on site or in laboratory
Maximum test current 12 A

Test links closed

1* 13*

For other type of meters (ANSI Form S, Form A; British Standard BS etc.) consult the documentation
delivered by the manufacturer and adapt the connections to the meter regarding your needs.
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17.2.8 Testing of a direct connected 4-wire meter up to 120A with source

Test link
— open Meter
or
........ C|Osed e (
‘ \;
|

rY:
—Top
) Vs
—Tp
=
NP,
lﬂj_

<>5~tost4>:t

S
N

‘ U3 »

Mo,

Tﬁree-phase
AC power
source (U, |, ¢)

OO®, © 7 &
IS
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Connections to meter under test (example for IEC-type meter)

Adapter pins

Direct connected

4-wire meter

Uninstalled on site or in laboratory
Maximum test current 120 A

Test links closed

uz U3

¥ 3 F 3 F 3 r' s

ut U2 U3 UN

For other type of meters (ANSI Form S, Form A; British Standard BS etc.) consult the documentation
delivered by the manufacturer and adapt the connections to the meter regarding your needs.
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17.2.9 Testing of a direct connected 3-wire meter up to 120A with source

Test link
— open

or
........ closed

M PRS 600.3

— A P
‘ 09 ‘ R D N
L ) A— ) )

Three-phase
AC power

source (U, I, ¢)

‘ MTE PTS 400.3 PLUS Operation Manual_R01 Page 277/310



Connections to meter under test (example for IEC-type meter)

Adapter pins

Direct connected

3-wire meter

Uninstalled on site or in laboratory
Maximum test current 120 A

Test links closed

-~ F W 3

U1 u2U3

For other type of meters (ANSI Form S, Form A; British Standard BS etc.) consult the documentation
delivered by the manufacturer and adapt the connections to the meter regarding your needs.
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17.2.10 Burden measurement of voltage transformer
Example A: Secondary current measured direct

Meter
D JA RN JA RN
o N [T P
c
5 SIRIRIIZIBIRIRIRIE
% n o||o] o] [of [o] |o] |ol [o] |o] |o
o O
=<
e Test === -
~ o g 2 terminal === -
-~ = @© L » [e—— ---
a11Z c>3|,: <

O RE 5 5
Y
0 =
i | =
O—4—----=- g‘o———uci

MT® PRS 600.3

c
FTE % %

.-@\

& @ > Wl Wl el s

6006000 g

ATz 63tz T2A
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Example B: Secondary current measurement with clamp-on CTs

Meter

D D D
> N [P [P
c
::: o[ To[To[TolTo[To[To[ e[ To[ To
%Q ol [o] [of [of [o] |o] |o] |o] |o] |o
=<
qjé Test - .-
o' .
o 8 c /2 terminal === -
~ - @© L ---
a_11Z §s|__ r
UN SN RF
i | EDOSVE
\ \%
] RF
i |
\ \
o1 RE
) | -
% Y O—eee-

M= PRS 600.3

( ,
0:0 gz
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17.2.11 Burden measurement of current transformer
Example A: Secondary current measured direct

Meter

AN AN
V0 NV INY
1o lol el el o] ol o] o] ] o
Tegt _______
—Na T 12 1"" =
NP_ | NS P :
P17 IS A ?/P:’(
N =
2N ?/
P2l Lls2 l d
Py Qs /]}/
| =
b : H
|
Page 281/310
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Example B: Secondary current measurement with clamp-on CTs

Meter

4 A\
\V
I A\
\V
I A
\V

—
10 O

Test

terminal  ------
/2 S o

L2
L3
N
A

L1
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17.2.12 Transformer ratio measurement of current transformer

Example A: Primary current measured with clamp-on CTs (1000 A)
Secondary current measured direct (12 A)

Meter

N
1
/i A\
\V
N
\

=
)
B EEEIREEEEEE
<
% —
— AN™m e Test
111 G terriisnal """"
NP, NS>
P1T J S1

0
N
O O

0
N

L

OO

g
| O— O O—ll—OQ O—Ml—O Transformers
w

o
—

J

M PRS 600.3

3 ,
050 i
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Example B: Primary current measured with clamp-on CTs (1000 A)
Secondary current measured with clamp-on CTs (120 A)

Meter
- Jd N Jd A
% L/ N 1/
£
E lolel Bl Lol ol ]l el o] o
£
-%' R
— ™ = Test ~  =eeee-
M i 3 terr(relfnal """"

ul|lZ
=170

0
N

g
O O O
‘O—-—O O——0O Transformers
n @

X
O
%

U
N

O

J/
™\

o

LI er—
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Example C: Primary current measured with clamp-on CTs (3000 A)
Secondary current measured direct (12 A)

Meter
- D D D
% NN 1/ 1/
e
g BIEIEIEIBIBIEIEEE
<
‘.ac—)' ———
— AN b T t """"
ToE 3 terriisnal """"
NP, NSi{
SRS
P20 & \l—c
TN ') )

00O

NI

| O— 0 O—l—OQ O—l—O Transformers
wn w
% R

o
—
{

awov

0.4V
MO
Iz
MO .l
TE

\ PRS 600.3
! y A )
‘ & @ -8 Tl e el J'IJ‘LL‘ @&6 ‘ ’ % % @
o = ] e () —
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Example D: Primary current measured with clamp-on CTs (3000 A)
Secondary current measured with clamp-on CTs (120 A)

Meter
~ A N N
. 1 ™ o
£
2 BIEIEIBIEIEIEIEIEE
2
g o
—a o = Test -
MR gk < Or  terminal 7
NP. NS '
Q ] s ?AC
P2 S2 1 ~

O O

NI
O O
| O— O O—ll—0O O—l—O Transformers
I
j

ooV 01208  0.1ZA 0480V

. Qo -0
:

. 0° -°

FE o o

):® ’.-@%
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17.2.13 Ratio measurement of current transformer with AmpLiteWire 2000A

Example A: Secondary current measured direct
The connection example is shown for the test of the current instrument transformer of phase 1 of a
3-phase 4-wire installation. Check phases L2, L3 in the same way phase by phase (blue marked).

Meter

High Voltage | Low Voltage HEEIEEIEEEEE
Area : Area

7777 : Test e

. terminal
NP_: NSi >

1751 i j\/r
26102 4-0—o
HEIR R
. PZO: '32, ot
T e :
P2OE .S2: o :

& @ -8 Tl el rmz:‘

000000 g

Isolation: 150 kV [T

sensor and observe local safety regulations for measurements on high voltage

ii Attention! Regard the instructions for the use of the AmpLiteWire high voltage current
potential.
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Example B:

High Voltage
Area

L1
L2
L3

NP

Low Voltage
Area

Test
terminal

P1O

P2

Three phase measurement, secondary current measurement with clamp-on CTs

Meter

el

O

\

P1

.---

Fibre Optic
Isolation: 150 kV

A 0.12A
l u.

PRS 600.3

= '|O UJO
:
. ‘JO -@

MTE

FE 0% 0% o

PTS 400.3 PLUS Operation Manual_R01

Page 288/310



17.2.14 Ratio measurement of voltage transformer with VoltLiteWire 40kV
The connection example is shown for the test of the voltage instrument transformer of phase 1 of a

3-phase 4-wire installation. Check phases L2, L3 in the same way phase by phase (blue marked).

Meter
D D D
1 P P
Of [Of [Of [O] |O] |O] |O] |O] |Of |O
High Voltage 5 Low Voltage HHHHHHHHHE
Area @ Area I
S99 e
! RF terminal
UN:SN ats
UI: u = O
v
! 5 - B=——0—
JV YO o
UIE S = O—CF
\% é \ o—X
.IQ ‘IQ QIO
. @9 e @° 8 @°
N} “TE PRS 600.3
- S
Sessses ’T? 20 |
Fibre'Optic

Isolation: 150 kV

AN

potential.

Attention! Regard the instructions for the use of the VoltLiteWire high voltage voltage
sensor and observe local safety regulations for measurements on high voltage
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Example B: Three phase measurement

High Voltage : Low Voltage
Area @ Area

Meter

— N Test
a2 N - -
terminal
RF
= O—CF
RF
= O—(F
RF
= O—CF
oO—F
Qo ¢! OO0 o' Q0 -
. @O 'R @O R @°
M PRS 600.3
ss658n 950 e e
J
Fibre Optic

Isolation: 150 kV
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17.2.15 Testing of a 3-phase reference meter in 4-wire mode

->J. Unit under test
Py PWS 2.3 genX
oo I ,,
~
0 I
~
]
T 6]
N
U1I
UZI __________________________________
BI ..................
CD Mon]
Three-phase
AC power
source (U, |, 9)
A
Mains =—t—0—0—0
~
Reference
PRS 600.3
|

PTS 400.3 PLUS Operation Manual_R01 Page 291/310



17.2.16 Testing of a 3-phase reference meter in 3-wire mode

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

Unit under test

/;\ » I ,PWS 2.3 genX
X
4 12
$ o
X
U1I
o)

‘ UBI -------------------------------------------
O S e =
Three-phase
AC power
source (U, I, 9)

A

& @ @ MWl el e e

00000 [

8 ?J 8 FE % o oF
Mains r)‘t‘{)‘ @@';}‘

Reference
PRS 600.3

---- Optional connection to ground the source in measuring set-up, if the source is completely
galvanically isolated (e.g. PPS 400.3)
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17.2.17 Testing of a 3-phase reference meter with a single phase source
Single-phase connection

Unit under test
. PWS 2.3 genX

-

=

Single-phaseN
AC power
source (U, |, 9)

A

MTE

PRS 600.3

@ @ @ Nl s

00000 g

00 i

Mains =—tr—0—0—0

Reference
PRS 600.3
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Series / parallel connection

Unit under test
PWS 2.3 genX

Single-phaseN
AC power
source (U, |, 9)

A

MTE

PRS 600.3

OO 1

@ @ @ N el el e

00000 [

Mains =——t—0—0—0

Reference
PRS 600.3
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17.2.18 Testing of a single phase reference meter
Single-phase connection

Unit under test
CheckMeter 2.1

Single-phaseN
AC power
source (U, |, 9)

A = e e OoA 0128 G480V

MTE

PRS 600.3

5 g2 & FE % % o
Mains =—t=o=—6—o ‘ ‘K@g_{@‘ ‘@[E‘

Reference
PRS 600.3
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Series / parallel connection

Unit under test
CheckMeter 2.1

Single-phaseN
AC power
source (U, |, 9)

A

nnnnn

“™  PRS 600.3

@ & Ml el s
©0000 g () —

Mains =—tr—0—0—0

Reference
PRS 600.3
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17.2.19 Testing of a reference meter with several impulse outputs

Unit under test
CALPORT 300

..@_

V

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

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

Three-phase
AC power
source (U, |, ¢)

- Ji
ol
p |
Ol
p |
Ol
UJ,
U2I
31
T

A

MTE

PRS 600.3

Mains =—t—0—0—0

@ @ @ Wl el e e

b‘*'ﬁ\ -

El ‘

99000 g

Reference
PRS 600.3
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17.2.20 Verification of PRS 600.3 internal reference voltages against ext. DC-standard

Remove all cables connected to the PRS 600.3, except the power supply cable, before
starting the test

Make short circuit connections between the two red 2mm sockets and the two black
2mm sockets before starting the test

> [>

DC-Voltage
> Standard
UoutO ? COM
= X~
° 3
Input range PRS 600.3 ® =

U=10V (9.5V ... 10.5 V)
or
U=1V(09V..11V)

Unit under
test PRS 600.3

Mains =——t—0—0—0
~

finishing the test

LY.
4

if Remove the short circuit connections between the red and black 2mm sockets after
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17.2.21 Verification of PRS 600.3 internal time base against ext. frequency standard

Remove all cables connected to the PRS 600.3, except the power supply cable, before
starting the test

Frequency
> Standard

Input range PRS 600.3
f =1kHz ... 200 kHz

Unit under
test PRS 600.3

Mains =——t—0—0—0
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17.2.22 Verification of accuracy of PRS 600.3

Unit under
test PRS 600.3
>/
0O |1I
B
0 |2I
N
O
N

W

Three-phase
AC power
source (U, |, 9)

H-

A e o)
fref f

Energy error of
unit under test

E %
Primary Power or Error
Energy Standard evaluation unit
A 7'}

Mains ——t—0—0—0—0
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18. Technical Details

18.1 PPS 400.3
18.1.1 Technical data

Model

Supply voltage
Power consumption
Housing

Dimensions

Weight

Ambient temperature

Influence of auxiliary
voltage on the
measuring results

Frequency range
Frequency resolution
Phase angle range
Phase angle resolution
Phase angle error

Voltage source
Voltage range

Internal ranges / Peak
values

Resolution
Adjustment error
Distortion factor
Stability

Load regulation
Power factor of load
Efficiency

Current source
Current range

Internal ranges / Peak
values

Resolution
Adjustment error

Description

Width x Height x Depth

Operating / Specified
range

Phase - Neutral

Range Peak voltage
150V ...300V 467V
75V ..150V 233V
30V ... 75V 117V

at the final range value
at the final range value
on linear Load

Time base 5 s

Time base 150 s

0 % - 100 % Load

Range Peak current
80A ...120A 187 A
12A ... 80A 124A
12A ... 12A 18.7A
120 mA...1.2A 1.87A

12 mA...120 mA 187 mA
1 mA.. 12 mAl18.7 mA

at the final range value

at the final range value

PPS 400.3-12 A PPS 400.3-120 A
88V ..264V,45...65Hz
max. 300 VA max. 500 VA
Metal, rubber protection
520 x 195 x 280 mm = 520 x 195 x 280 mm
15.2 kg 18.4 kg

-10°C ... +60°C/+10°C ... +40°C

< 0.005 % at 10 % variation

45 ... 400 Hz
0.01 Hz
-180°... +180°
0.01°
<0.1°

3x0V...3x300V/520V
Power / Peak current

50 VA/0.26 A
50 VA/0.52 A
50 VA/1.04 A
0.01 %
<0.05%
<0.5%
better than 0.05 % / 2 min
better than 0.005 % / h
<0.01%
0.1lead ... 1...0lag
> 85 %

3x1ImA...3x12A
Power / Peak voltage

3x1mA...3x120A
Power / Peak voltage

--- 80 VA/1.04V
--- 80VA/156V
30 VA/3.89V 80VA/10.4V
3VA/3.89V 8VA/10.4V
0.3VA/3.89V 0.8VA/104V
0.1VA/3.89V 0.1VA/104V
0.01 %
<0.05%
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Distortion factor on linear Load

Stability Time base 5 s
Stability Time base 150 s
Load regulation 0% - 100 % Load
Power factor of load

Efficiency

Generation of harmonics

Fundamental frequency
range

Amplitude 2. - 6. Harmonics
7. - 31. Harmonics

Sum of all harmonics

Sum of 7. - 31. harmonics

Phase shift Basic waveform /
harmonic

Safety Requirements
CE-certified

Isolation protection
Degree of protection
Storage temperature
Relative humidity

Relative humidity
at 30 days / year

<0.5%
better than 0.05 % / 2 min
better than 0.005 % / h
<0.01 %
1..0.11lag
> 85 %

45 ...65Hz

max. 40 %
max. 10 %

max. 40 %
max. 10 %

0° ... 360°

according EN 61010-1
IP-40
-20°C ... +55°C
<85%atTa<21°C

<95 % atTa<21°C
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18.2 PRS 600.3
18.2.1 Calculation formulae

All calculations are based on 16 bit samples of the phase voltages ul, u2, u3 and of the phase
currents il, i2, i3. The 6 values are simultaneously sampled at a rate of 31.25 kHz. Every sample is
corrected in amplitude and phase before further calculations are carried out. The correction
parameters used have been determined during manufacture and are stored in the internal non-
volatile memory.

Table 18-1 Definition of basic measured variables

Indications on instrument

Mg

Name Mode Value an L2 L3 )
Current Ix 11 12 13
Voltage phase-to-neutral Ux Ul uz2 U3
Voltage phase-to-phase Uxy Uiz U23 U3l
Active power 4-wire P4 P4x A Pl P2 P3
Active power 3-wire P3 P3x A P11 P3
Reactive power, artificial, 4-wire K4 QK4x ;; 01 Q2 Q3
Reactive power, artificial, 3-wire K3 QK3x t‘;; Q1 Q3
Reactive power, natural, 4-wire N4 QN4x ;"r“ Q1 Q2 Q3
Reactive power, natural, 3-wire N3 QN3x é:" Q1 Q3
Apparent power 4-wire S4 S4x A | S1 S2 S3
Total active power 4-wire P4 Px4 A, PX
Total active power 3-wire P3 Px3 P P
Total reactive power, artificial, 4-wire K4 QK4 ;; Q=
Total reactive power, artificial, 3-wire K3 QKz3 é; Q=
Total reactive power, natural, 4-wire N4 QONZ4 ;‘r“ Q=
Total reactive power, natural, 3-wire N3 QONZ3 a Q=
Total apparent power 4-wire S4 S34 A SE
Total apparent power 3-wire S3 Sx3 Fa SE
Power factor per phase 4-wire A PF1 PF2  PF3
Total power factor 4-wire / 3-wire PF
Angle between current and voltage ol 02 03
Angle between voltage and voltage (ZPUl (gUZ (1PU3
Angle between current and current oll2 | ¢l23 | ¢I31
Frequency f

|
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Name

Distortion factor current

Distortion factor voltage

Distortion factor active power

Distortion factor reactive power

Distortion factor apparent power
Harmonics of voltage hi (1)

Harmonics of current hi (1)

Harmonics of active power hi (1)
Harmonics of reactive power, artificial, hi (1)
Harmonics of reactive power, natural, hi (1)
Harmonics of apparent power hi (1)

Note

(1)i=1..31

Table 18-2 Calculation formulae

Indications on instrument

Mode Value |[a3 L1 L2 L3 %
Klx kl1 Kl2 ki3
kUx kU1 KUz | KUs3
kPx kP1 kP2 kPs3
kQx kQi1 | kQ2 | kQs
kSx kS1 kS2 kS3

P4 hUxi U,hi U, hi U, hi

P4 hixi I,bhi LLhi I hi

P4 hPxi P,hi P,hi P,hi

K4 hQKxi @x Q,hi  Q,hi Q,hi

N4 hQNxi @n Q,hi Q,hi Q,hi

S4 hSxi S,hi S,hi S, hi

Value Sample value X, RMS value / average value of one period Tm
Ul ul N
u2 ! Ux = /L-Z“uxn2 x=12,3
U3 U2n N n=1

u3,
Uiz ul2, =ul, —u2, U i ) 123 123
u23 Xy= o UXyn X=1.¢, 1y: v &y
U31 u23, =u2, —u3, N ™=

u3l, =u3, —ul,
11 |1 1 N 2
12 ! Ix=_—Yix, x=12,3
13 i2, N

13,
IN IN, =i1 +i2 +i3, IN — i-ZN;iN 2

B N n=1 "

P41 41 =ul -il, 1Y
P42 P _ Pax==> pax, ;x=123
P43 p42n =U2n '|2n N n=1

p43, =u3, -i3,
P31 p31, =ul2, -il, =(ul, -u2,)-il, 19
P33 ) . P3x=—) p3x, x=13

p33, =-u23, -i3, =(u3, —u2, )-i3, N 4
QK41 1 . N
OK42 qK41n=E-(u2n—u3n)-lln QK4x=quK4xn x=123
QK43 ) N =

K42 =—-(u3,—ul )-i2

q n \/§ ( n n) n

1 .

K43, =—-(ul, —u2,)-i3,

q N ( )
QK31 | gk31, =+/3-(-u3,)-i1 13

K33 " o QK3x=—") gK3x_ ;x=13
| © qK33, =+/3-u1, -i3, N ;q "
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Value

Sample value X,

RMS value / average value of one period Tm

QN41 27 . N
QN42 aN41, :W-ul_QO o i, QN4X:quN4Xn x=12,3
QN43 o N3
gN42 =—-u2_90°,-i2,
N
gN43, = 2Wﬂ-u3_90°n -3,
QN31 27 . N
QN33 AN3L =—--ul2_ 907, -1, QN3X:% gN3x, ;x=13
gN33, = %-u32_90°n 13,
S1 S1=Ul1l-11
S2 B
s3 S2=U2-12
S3=U3-13
S24 Apparent power mode: S=UZ*IZ
S24=UL2+U22+UZ IP +12° +13
Apparent power mode: S=sqrt(P?+Q?)
S¥4 = \/PZ4% + Qxz4? ;x=N,K
S¥3 Apparent power mode: S=UX*Z
S33=U122 +U32% 112 +132
Apparent power mode: S=sqrt(P?+Q?)
S¥3=./PZ3 +Qxz3° Xx=N,K
Px4 PX4=P41+ P42 + P43
Px3 PX3=P31+ P33
QK=z4 QKZ4=0QK41+QK42+QK43
QKZ=3 QK=Z3=0QK31+QK33
QNz4 QONZ4=QN41+QN42+QN43
QNZ3 ONZ3=0QN31+QN33
kU1l wo
i
ki1l hx = wo 100 =
i
tg; x =UL,U2,U3,11,12,13,P1P2,P3,01,Q2,Q3,5S152,S3
kP3
kQ1
kQ2
kQ3
kS1
kS2
kS3
|
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Definitions

f: Signal frequency
Tm: Signal period

Tm= 1

f

fs: Sampling frequency
N : Samples per signal period

N = abs(Ej

f

n. Index for sample

n=1..N

ux_90°:  Phase-to-neutral voltage with phase displacement of 90°, with digital integrator
calculated from sample values UX.

(Because of the integration this is Zl times larger than voltage UX)
7T

uxy_90°: Phase-to-phase voltage with phase displacement of 90°, with digital integrator

calculated from sample values uxy.
N

(Because of the integration this is o times larger than voltage UXY)
T
hx; : Harmonics content with index ! in relation to the fundamental wave
Hx.
hx, = —
HX,

i=1.127
X.  RMSvalue, x=ULU2.U3,1112,13

HX; :  RMS value of the harmonic of x with index i

HX, : Fundamental wave (first harmonic), hx, =1

Display during harmonics analysis in percent of the fundamental wave:

khx =100 - hx; (%)

Time base function

The DSP software calculates an average of the RMS and average values over a period Tm using the
defined time base (T = 0.2 ... 9999s). In this case, only complete measuring signal periods Tm are
considered (T/Tm).

Example: in the case of 50 Hz with a measuring signal period Tm = 20 ms and a time base T = 1s, an
average is calculated over 50 RMS values or average values for each period.
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18.2.2 Technical data

General

Auxiliary supply:
Power consumption:
Housing:

Dimensions:

Weight:

Operation temperature:
Storage temperature:
Relative humidity:

Safety

Isolation protection:
Measurement Category:
Degree of protection:

Measurement Range
Measuring Quantity

Voltage (phase - neutral)

Current

Primary current
Primary voltage

88VACmin ... 264 VACmax
max. 85 VA

Hard Plastic

W 510 x H 182.5 x D 227.5 mm
approx. 10 kg

-10°C ... +50 °C

-20 °C ... +60 °C

<85% at Ta< 21°C

< 95% at Ta < 25°C, 30 days / year spread

CE certified
IEC 61010-1:2002
300V CAT IV, 600V CAT Il

IP-40
Range
5V ... 520V
10mvV ... 5V
I1mA... 12A

10mA ... 120A
10mA ... 120A
100 mA ... 1000 A
3A ... 3000 A
30A ... 2000 A
500V ... 40kV

PORTABLE REFERENCE STANDARD

Measurement Accuracy

Voltage / Current
Measuring Quantity
Voltage (U1, U2, U3, N)

Current direct up to 12 A

Current direct up to 120 A

Range
30V ... 520V
5v ... 30V
60mA ... 12A
6mA... 60mA
1mA ... 6 mA

600 mA ... 120A
60 mA ... 600 mA
10mA ... 60mA

Input / Sensor

U1, U2, U3

Ul (Burden)

12 A (11, 12, 13)

120 A (11, 12, 13)
UCT 120.3

UCT 1000.3

FLEX 3000
AmpLiteWire 2000A
VoltLiteWire 40kV

<+ E [%] 1246
Cl. 0.02
0.01
0.02
0.01
0.02
0.02
0.01
0.02
0.02
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Current CT 120A UCT 120.3

Curr. CT 1000A UCT 1000.3

Current FLEX 3000
UCT LEM.3

Burden Voltage (U1)

Current AmpLiteWire 2000A

Voltage VoltLiteWire 40kV
Drift / year

Measuring Quantity
Voltage (U-N)

Current directup to 12 A
Current direct up to 120 A

Power / Energy
Measuring quantity / Input |

0.1+ Ewm

0.1
0.1
0.1+ Ewm
0.1+ Ewm
0.1+ Ewm
<+E [%] 1256

100mA ... 120A
10mA ... 100 mA
10A ... 1000 A
1A ... 10A
300 A ... 3000 A
30 A 300 A
3A ... 30A
100 mV ... 5V
10 mV ... 100 mV
300 A ... 2000 A
30 A 300 A
10kv ... 40kVv
Range
30V .. 520V
60 mA ... 12 A
600 mA ... 120A

0.004
0.004
0.004

Range

Voltage: 30 V... 520V (U - N)

Active (P), Apparent (S) and Reactive (Q) Power / Energy

Direct 12 A (11, 12, 13)

Direct 120 A (11, 12, 13)

Current CT 120A UCT 120.3

Curr. CT 1000A UCT 1000.3

Drift / year
Measuring Quantity
Power / Energy (PQS)

Temperature coefficient (TC):

60 mA ...
6 MA ...
1mA...

600 mA ...

60 mA ...

10mA ...

100 mA ...

10 mA ...

. 1000 A

10 A
1A

Range
| direct

Range

-10°C ...
+35°C ...

12 A
60 mA
6 mA

120 A
600 mA
60 mA

120 A
100 mA

10 A

+15°C
+50°C

<+ E [%] 1236
Cl. 0.02

0.015
0.02
0.02

0.015
0.02
0.02

0.2
1.0
0.2
1.0
<+ E [9%] 12356

0.008

<+ TC [%/°C] ®
Cl. 0.02
0.0015
0.0015
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Frequency / Phase Angle / Power Factor

Measuring Quantity
Frequency (f)
Phase Angle ()
Power Factor (PF)

CT/PT Ratio

Ratio error E: Sum of errors of inputs used for primary (IP, UP)
and secondary (IS, US) measurements.

CT/PT Burden

Operating burden Sn: Sum of errors of inputs used for voltage
(V) and current () measurement.

Notes

<t+E
Range Cl. 0.02
40Hz ... 70Hz 0.01 Hz
0.00 °... 359.99° 0.01°
-1.000... +1.000 0.0002

<+ E [%]'?

Ep + Es

<+ E[%] 1?2

Eu + E

1 x.x: Related to the measuring value
x.X: Related to the measuring range final value (full scale, FS),
E(M) = FS/M * x.x (e.g. 0.1 at FS =10 mA, E(2mA) = 10/2 * 0.1 = 0.5 %)

o g ~A W N

3 Pulse Inputs / outputs
Input level:

Input frequency:

Supply:

Output level:

Pulse length:

Meter constant:

Active, Reactive, Apparent
[imp/Wh(varh,VAh)]

Output frequency:
(e.g. Output 1)

Fundamental frequency in the range 45 ... 66 Hz

S: x.x, P,Q: x.x / PF (related to apparent power), 3- and 4-wire networks
Ewm: Accuracy specified by manufacturer of clamp-on CT or sensor
Value in brackets () valid for IN/IE input, used for PQ analysis

Valid in temperature range: +15°C ... +35°C

4 ...12VDC (24 VDC)

max. 200 kHz

12 VDC (I < 60 mA)

5V

> 10us

C=Co/(In*Un)

Co=56'160’000 [imp/Wh(varh,VAh)]

The meter constant depends on the highest selected internal ranges
In, Un.

Example: Un =520V, In = 120 A)
C =900 [imp/Wh(varh,VAh)]

CPz,=C /3600 [imp/Ws(vars, VAs)]
fo =CPZ:* PX(QZX, SY)
fmax =CPZ1*3*Un * In
=0.25 imp/Ws * 3 * 520V * 120A
=46'800 [imp/s]
Factor 3 for 3-phase system
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POWER QUALITY ANALYZER

Voltage

Inputs
Accuracy class
Dips / Swells / Interruptions
Harmonics
Interharmonics
Signal Voltages
Flicker Ps;, Pi
Unbalance
Transients

EN 50160
Current

Inputs
Accuracy class
Inrush
Harmonics
Interharmonics
Transients
Power

Active (P) / Reactive (Q) / Apparent (S)

Harmonics P, Q, S
Power Factor
Energy
Communication
uUSB

ETHERNET
Other functions

Removable Compact Flash CF card memory
GPS time synchronization (integrated)

3

m0.1%

m Urms

m2..64

m1-2...63-64

mfs <3 kHz

m up to 40 Hz

[

e 0.8 kV /> 100 us (26.7 kHz)

3

m 0.1%

| |

m2.. 64
m1-2..63-64

e > 100 ps (26.7 kHz)

Notes
m Function according IEC 61000-4-30 Class A
o Option
|
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