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1 Introduction

1.1 Safety precautions
The following precautions are recommended to ingate safety and to provide the best
conditions for the instruments.

* Read the user manual carefully and respect théygafecautions!

« Do not exceed the maximum specified voltage orexuror use outside its measurement
category.

» Always check the condition of the case and leafisrbeise. Never operate the unit if it has
a damaged cord or plug, if it is not working prdpeor if it has been dropped or damaged
or dropped into water.

* Avoid severe impacts or rough handling that coddhdge the instrument. Do not place
any heavy object on the instrument.

» Keep the instruments away from water and otherdgju

» Use electrostatic discharge precautions while hag@ind making connections to the
instrument.

» Do not block or obstruct the ventilation openings.

» Use suitable connection cables. Different currensers have unique connection cables for
each different precision power meter LMG. For eximihe connection cable between
PSU200 and LMG500 ‘PSU200-K-L50’ is neither suitafdr PSU600 nor for LMG450.

» To avoid the risk of electrical shock, do not desasble or attempt to repair the unit.
Incorrect repair can cause risk of electrical shackjury to persons when unit is used.
For all repairs please return the devices to yatridutor or to ZES ZIMMER Electronic
Systems.

1.1.1 Terms and symbols

These terms and symbols may appear in this manwad the product.

ZES ZIMMER Electronic Systems GmbH Phone ++49 (0)6171 628750, Fax ++49 (0)6171 52086
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Introduction

Warning, risk of danger! Refer to the operatingringtions before using the device
In these operating instructions, failure to followcarry out instructions preceded hy
this symbol may result in personal injury or damegthe device.

Caution, risk of electric shock

Earth (ground) terminal

Protective conductor terminal

Equipment protected throughout by double insulatioreinforced insulation.

)| = | > >

Application around and removal from hazardous tiwaductors is permitted.

Do not apply around or remove from hazardous lmedeictors.

This symbol indicates that this product is to blkeoted separately. This product is
designated for separate collection at an apprepceaitection point. Do not dispose [of
as household waste. For more information, conkectétailer or the local authorities
in charge of waste management.

SIRSIS

1.1.2 Definition of measurement categories

Measurement category IV corresponds to measurerte@s at the source of low voltage
installations.

Measurement category Ill corresponds to measurentenbuilding installations.

* Measurement category Il corresponds to measurertak@s on circuits directly connected
to low voltage installations.

Measurement category | corresponds to measurertaais on circuits not directly
connected to mains.
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1.2 Selection table - current sensors

Sensor name lower upper |basic |current | primary | L | L | L [typical applications
corner | corner |accu- |range connec- | 95| 45| 50
freq. |freq. racy tion

Current clamps

LMG-Z327 |45Hz | 10kHz | 1% 100A clamp onp general purpose

LMG-Z326 |40Hz | 10kHz | 0.8% | 200A clamp op general purpose

LMG-Z325 |40 Hz | 5kHz 2% 200A clamp on general purpose

LMG-Z322 | 30Hz | 10kHz | 0.5% | 21000A clampon x kK X general pugos

LMG-Z329 | 45Hz | 5kHz 0.5% | 3000A clamp op general purpose

LMG-Z406/- | 5Hz 50kHz | 0.2% | 40A clampon X A X frequency inverter output

Z407

L45-706/- |5Hz 50kHz | 0.2% | 40A clamponp X ® X frequency inverter output

Z07

L45-710/- |2Hz 40kHz | 0.15% 1000A clamp op frequency invertepaitit

Z11

L45-716/- |5Hz 10kHz | 0.15% 3000A clamp onp frequency invertempoitit

Z17

L45-Z26 DC 2kHz 1.6% | 1000A clamp op the only clampsmtution for

DC applications

Rogowski clamps

L45-732- 10Hz | 5kHz 1.1% | 500A clampoh % % 3 50Hz power quality,

Flex500 very flexible clamp on

L45-Z32- 10Hz | 5kHz 1.1% | 1000A clamp on 50Hz power quality,

Flex1000 very flexible clamp on

L45-732- 10Hz | 5kHz 1.1% | 3000A clamp on 50Hz power quality,

Flex3000 very flexible clamp on

Precision Transformer

LMG-Z502 | 15Hz | 5kHz 0.02% 750A feed | x | x | x |50 Hz applications,
through high precision

LMG-Z505 | 15Hz | 5kHz 0.05% 750A feed | x | x | x |50 Hz applications,
through high precision

LMG-Z510 | 15Hz | 5kHz 0.1% | 750A feed | x | x | x |50 Hz applications,
through high precision

LMG-7520 | 15Hz | 5kHz 0.2% | 750A feed | x | x | x |50 Hz applications,
through high precision
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Sensor name lower upper |basic |current | primary | L | L | L [typical applications
corner | corner |accu- |range connec- | 95| 45| 50
freq. |freq. racy tion
Precision current transducer PSU
PSU60 DC 100kHz| 0.02% 60A feed | x | x | x |applications with DC curent,
through frequency inverter DC link,
frequency inverter output,
very high precision
PSU200 DC 100kHz| 0.02% 200A feed| x | x | x |applications with DC curent,
through frequency inverter DC link,
frequency inverter output,
very high precision
PSU200HF | DC 1MHz | 0.02% 200A feed | x | - | x |applications with DC curent,
through frequency inverter DC link,
frequency inverter output,
very high precision
extended bandwidth e.g. for
avionics, automotive
PSU400 DC 100kHz| 0.02% 400A feed| x | x | x |applications with DC curent,
through frequency inverter DC link,
frequency inverter output,
very high precision
PSU600 DC 100kHz| 0.02% 600A feed| x | x | x |applications with DC curent,
through frequency inverter DC link,
frequency inverter output,
very high precision
PSU700 DC 100kHz| 0.02% 700A feed| x | x | x |applications with DC curent,
through frequency inverter DC link,
frequency inverter output,
very high precision
PSU1000HF DC 500kHZ 0.02% 1000A feed| x | x | x |applications with DC curent,
through frequency inverter DC link,
frequency inverter output,
very high precision
extended bandwidth e.g. for
avionics, automotive
PSU2000 DC 100kHz| 0.02% select feed X | x | x |applications with DC curent,
1000- through frequency inverter DC link,
2000A frequency inverter output,
very high precision
PSU5000 DC 50kHz | 0.02% select feed X | x | x |applications with DC curent,
2500- through frequency inverter DC link,
5000A frequency inverter output,
very high precision
ZES ZIMMER Electronic Systems GmbH Phone ++49 (0)6171 628750, Fax ++49 (0)6171 52086
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Sensor name lower upper |basic |current | primary | L | L | L [typical applications
corner | corner |accu- |range connec- | 95| 45| 50
freq. |freq. racy tion

Current transducer Hall

L45-728- DC 200kHz | 0.9% | 50A feed | x | x | x |frequency inverter output,

Hall50 through frequency inverter DC link,
low cost

L45-Z28- DC 200kHz | 0.7% | 100A feed | x | x | x |frequency inverter output,

Hall100 through frequency inverter DC link,
low cost

L45-728- DC 100kHz | 0.65% 200A feed | x [ x | x [frequency inverter output,

Hall200 through frequency inverter DC link,
low cost

L45-Z29- DC 100kHz | 0.4% | 300A feed | x | x | - |frequency inverter output,

Hall300 through frequency inverter DC link,
low cost

L45-729- DC 100kHz | 0.8% | 500A feed | x | x | - |frequency inverter output,

Hall500 through frequency inverter DC link,
low cost

L45-Z29- DC 150kHz | 0.4% | 1000A feed | x [ x | - [frequency inverter output,

Hall1000 through frequency inverter DC link,
low cost

L45-729- DC 100kHz | 0.3% | 2000A feed | x [ x | - [frequency inverter output,

Hall2000 through frequency inverter DC link,
low cost

L50-Z29- DC 100kHz | 0.4% | 300A feed | - | - | x |frequency inverter output,

Hall300 through frequency inverter DC link,
low cost

L50-729- DC 100kHz | 0.8% | 500A feed | - | - | x |frequency inverter output,

Hall500 through frequency inverter DC link,
low cost

L50-Z29- DC 150kHz | 0.4% | 1000A feed | - [ - | x [frequency inverter output,

Hall1000 through frequency inverter DC link,
low cost

L50-729- DC 100kHz | 0.3% | 2000A feed | - [ - | x [frequency inverter output,

Hall2000 through frequency inverter DC link,
low cost

High frequency sensors

L95-Z06 5kHz | 500kHz | 0.5% | 15A terminall X X summing current trarcsty

L95-Z06HV lighting applications,
ultrasonic

LMG-z601 |30Hz | 1MHz | 0.25% 100A feed | x | (X) | x |very high frequency

through applications, avionics,

ultrasonic
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Sensor name lower upper |basic |current | primary | L | L | L [typical applications
corner | corner |accu- |range connec- | 95| 45| 50
freq. |freq. racy tion

External shunt, low current

LMG- DC 100kHz | 0.15% select | terminal | x | nol| x| very low current

SHxx UA-1A

LMG- DC 10kHz | 0.15%| select terminal | x [ no!| x | 50Hz standby current,

SHxx-P 0.3% |uA-0.5A overload protection 20A for 1
minute

1.3 Selection table - voltage sensors

Sensor name lower upper |basic |voltage | primary | L [ L | L |typical applications
corner [ corner |accu- |range connec- | 95| 45| 50
freq. |freq. racy tion

High voltage divider HST

HST3 DC 300kHz| 0.05% 3kV volt. lead X general purpose
HST6 DC 300kHz| 0.05% 6kV volt. leadl X general purpose
HST9 DC 300kHz| 0.05% 9kV volt. lead X general purpose
HST12 DC 300kHz| 0.05% 12kV volt. leaf general purpose
ZES ZIMMER Electronic Systems GmbH Phone ++49 (0)6171 628750, Fax ++49 (0)6171 52086
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1.4  Advantages and disadvantages of different curre  nt sensor types

This section should give you a help to choose #s sensor for your application. First of all
you should know that the exactest measurementgouwlo is to use the direct inputs of the
meter. The errors of the phase shift and the d#léye channels are optimised for a precise
power measurement. If you must use an externabsgons should know the following points
about the different kinds of the sensors:

DC current clamps:

» easy to use, the sensor can be clamped on thé ¢ordae measured without interrupting
the circuit

« small bandwidth, low accuracy
AC current clamps:

» easy to use, the sensor can be clamped on thdé ¢ordae measured without interrupting
the circuit

» small bandwidth, medium accuracy, no DC measurement
Rogowski flex sensors:

» easy to use, especially if few space is availahkesensor can be clamped on the circuit to
be measured without interrupting the circuit

* medium bandwidth, low accuracy, no DC measurement
Error compensated AC current clamps:

» easy to use, the sensor can be clamped on thdé ¢ordae measured without interrupting
the circuit

* medium bandwidth, high accuracy, no DC measurement

Precision current transformers Z5xx:

» very high accuracy

« the circuit to be measured has to be opened andcctirenected to the transformer

+ small bandwidth, no DC measurement

ZES ZIMMER Electronic Systems GmbH Phone ++49 (0)6171 628750, Fax ++49 (0)6171 52086
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Introduction

Current transducer Hall:

* low cost

* medium to high bandwidth, medium accuracy, low D€asurement accuracy

* the circuit to be measured has to be opened to ntbearHall sensor

Current transducer PSU:

» very high DC accuracy, excellent linearity

* high small signal bandwidth, medium bandwidth #itsoale level

« the circuit to be measured has to be opened to ntberPSU sensor

External shunts:

* very exact measurement on high frequencies, srhagerror

* no galvanic isolation

» especially at high currents significant power |lgsaed errors due to self-heating
» very small burden voltage at high voltage potential cause differential input errors
Precision wideband current transformer WCT:

* best bandwidth, excellent power accuracy becaukewophase error

» galvanic separation, user defined isolation withated primary measuring line

» good reliability with passive design, no power dypreeded

* no DC measurement

1.5 Settings at the power meter LMG

To use the current sensors, voltage sensors asdageg/ou have to do some settings at the
power meter LMG, e.g. set the range or scalingpfa&lease refer to your LMG manual.

ZES ZIMMER Electronic Systems GmbH Phone ++49 (0)6171 628750, Fax ++49 (0)6171 52086
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1.6  Support request

If you need help finding the best suitable curseisors for your application, please don’t
hesitate to contact ZES, the engineers will help Yiease fill out this fax form (two pages!)
and send it ta-49 6171 52086r describe the following points in an email sémd
sales@zes.com

NAME e
COMPANY ~ =emeeeeeeeecee e
SIreet e
City, COUNEIY =~ mmmemmee e
phone, fax =~ = s
email e

ProjeCt NAME =mmememe oo

1 current range:

1.1 |lowest current to measure (Irms)?
1.2 | maximum current to measure (Irms, Ipeak)?

2 overload:
(not to be measured, only withstand)

2.1 |peak current and duration?
or
2.2 |rms current, frequency and duration?

3 frequency range, bandwidth

3.1 |lowest frequency to measure? DC?

3.2 |maximum frequency to measure?

3.3 |you know about the wave shape (dc, sin,
square, pulse)?

3.4 |di/dt to be followed exactly (A/us)?

3.5 [ripple (Apeak-peak), ripple frequency?
3.6 |optionally: please provide a graphic sketch of
your signal

4 which accuracy at which current value and
frequency is aspired?

ZES ZIMMER Electronic Systems GmbH Phone ++49 (0)6171 628750, Fax ++49 (0)6171 52086
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5 whichtype of connectionis applicable:

5.1 |clamp on, feed through or terminal?

5.2 |min.L__mmxW__mm or diameter __mm??

5.3 |any other mechanical requirements?

6 are there restrictions on tireserted
impedancein the current path?

7 at whichworking voltage does the current
sensor operate:

7.1 |working voltage against earth
(Utrms, Upeak, CAT__, frequency)?

7.2 |nominal voltage between phases?

7.3 |current measurement at low voltage returr) or
at high voltage potential?

7.4 | du/dt applied on primary?

8 which type ofapplication will be measured?

9 you know the approximatlgower factor?

10 |combined with whichliype of power meter

10.1 | LMG90/310/95/450/500?

10.2 | other instrument?

11 |environmental conditions:

11.1 |temperature range?

11.2 | pollution degree?

12 | additional requirements? comments?

ZES ZIMMER Electronic Systems GmbH
Tabaksmihlenweg 30, D-61440 Oberursel 14/191
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Curreensors

2 Current sensors

2.1  Active error compensated AC - current clamp 40A (LMG-2406/-2407)

/insulated conductor

Figure 1: LMG-Z406/-2407

standard length: 3m
optional: 1m...10m L"EI)_SMUGBH
I N p10 \O | 0

e

23

115

Figure 2: Dimensions of the LMG-2406/-2407

2.1.1 A Safety warning!

No safety isolation, measurements only at insulatedtiuctors allowed!

Always connect the sensor first to the meter, dteh@ards to the device under test.
Connecting cable without savety isolation! Avoidhtarct to hazardous voltage!
Please refer to chapter 1.1: ‘Safety precautions’!

2.1.2 Specifications

Nominal input current 40A

Max. trms value 80A

Measuring range current clamp 120Apk

Maximum input, overload capability 500A for 1s

Bandwidth 5Hz to 50kHz

Isolation bare conductor: phase/ground 30Veff
insulated conductor: see cable spec.

ZES ZIMMER Electronic Systems GmbH
Tabaksmuhlenweg 30, D-61440 Oberursel
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Current sensors

Degree of pollution 2

Temperature range -10°C to +50°C

Weight 120g

Output connection HD15 (with EEPROM) for LMG sensgut

With its high basic accuracy, the lower cut-offquency of 5Hz and the upper cut-off
frequency of 50kHz this clamp fits best for meaments at frequency inverter output. The
internal error compensation circuit is designecdeei for this application.

2.1.3 Accuracy

Accuracies based on: sinusoidal current, ambienpégature 23+3°C, calibration interval 1
year, conductor in the middle of the clamp. Theugalare it(% of measuring value + % of
measuring range current clamp) and in +(phase ermegree)

Influence of coupling mode: This current clamp t@msfer only AC currents. The
compensation circuit may cause a DC signal wichtexpreted by the instrument as a DC
current. This could cause additional errors. Ttaeeethis clamp should only be used with the
LMG setting: AC coupling. The accuracies are ordlid/for this case.

Frequency 5Hztg 10Hzto | 45Hzto | 65Hzto | 1kHzto | 5kHzto | 20kHz to
10Hz 45Hz 65Hz 1kHz 5kHz 20kHz 50kHz

Current 1.5+0.2b 0.4+0.1% 0.15+0/05 0.15+Q.05 0.3+(.15 0.2+ 4+0.5

Phase 6 3 0.5 0.5 2 6 20

Use LMG-Z406/-Z407 and LMG specifications to catelthe accuracy of the complete
system.

2.1.4 Ordering guide
The current clamp LMG-Z406 is available in a paekagth 4 clamps, it is called LMG-Z407.

The standard connection length is 3m. Optionaltylwa ordered a custom defined length
between 1m .. 10m.

2.1.5 Sensor operation without supply

It is important to assure a stable power suppthefsensor before switching on the load
current! Theoperation of the sensor with load current awdthout supply will cause
damageof the sensor and/or of the LMG.
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Curreensors

2.1.6 Connection of the sensor with LMG90/310
The use with LMG90 and LMG310 is not possible.

2.1.7 Connection of the sensor with LMG95

Use L95-Z07, internal supply via LMG and the Isefesdernal shunt input. Set LMG current
scaling factor appropriate to the scaling factorked on the label on L95-Z07.

2.1.8 Connection of the sensor with LMG450

Use the sensor input, you get the following ranges:

nominal value 1.25A| 2.5A| 5A 10A| 20A| 40A

max. trms value | 2.5A 5A 10A| 20A|[ 40A| 80A

max. peak value| 3.75A 7.5A 15A 30A 60A 1204

2.1.9 Connection of the sensor with LMG500
Use L50-Z14, you get the following ranges:

nominal value 0.3A | 0.6A | 1.25A] 25A] 5A | 10A 20A 40A

max. trms value | 0.6A 1.25A 2.5A 5A 10A 20A 40A 80A

max. peak value| 0.94A 1.88A 3.75A 7.5A 15A 30A 60A 120A
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2.2 Active error compensated AC - current clamp 40A (L45-206/-Z07)

15 HDSUB15M
325-—+——1- oM to LMG
, 912 \O |
g | =
_ -l

Figure 3: Dimensions of the L45-Z06

2.2.1 A Safety warning!

Always connect the sensor first to the meter, dtedhwards to the device under test.
Connecting cable without savety isolation! Avoidchtaxt to hazardous voltage!
Please refer to chapter 1.1: ‘Safety precautions’!

2.2.2 Specifications

Nominal input current 40A

Max. trms value 80A

Measuring range current clamp 120Apk

Maximum input, overload capability 500A for 1s

Bandwidth 5Hz to 50kHz

Protection class 300V / CAT I

Degree of pollution 2

Temperature range -10°C to +50°C

Weight 1209

Output connection HD15 (with EEPROM) for LMG sensgut

2.2.3 Accuracy

Accuracies based on: sinusoidal current, ambienpé&sature 23+3°C, calibration interval 1
year, conductor in the middle of the clamp. Theugalare (% of measuring value + % of
measuring range current clamp) and in £(phase ermdegree)

Influence of coupling mode: This current clamp t@msfer only AC currents. The
compensation circuit may cause a DC signal wightexpreted by the instrument as a DC
current. This could cause additional errors. Ttoeeethis clamp should only be used with the
LMG setting: AC coupling. The accuracies are ordlid/for this case.
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Frequency 5Hztg 10Hzto | 45Hzto | 65Hzto | 1kHzto | 5kHzto | 20kHz to
10Hz 45Hz 65Hz 1kHz 5kHz 20kHz 50kHz

Current 1.5+0.2b 0.4+0.1% 0.15+0/05 0.15+Q.05 0.3+(.15 0.2+ 4+0.5

Phase 6 3 0.5 0.5 2 6 20
Use L45-Z06 and LMG specifications to calculatedhbeuracy of the complete system.

Earthing jack:

The earthing jack of this clamp can be used to eontie core of the clamp with earth
potential. By this you can reduce the errors cabiyerhpacitive coupling of the very steep
voltage signal for example at the output of fregquyeronverters very much. In all other
applications it is not necessary to connect thik.ja

2.2.4 Sensor operation without supply

It is important to assure a stable power suppthefsensor before switching on the load
current! Theoperation of the sensor with load current awdthout supply will cause
damageof the sensor and/or of the LMG.

2.2.5 Connection of the sensor with LMG90/310
The use with LMG90 and LMG310 is not possible.

2.2.6 Connection of the sensor with LMG95

Use L95-Z07, internal supply via LMG and the Iseresdernal shunt input. Set LMG current
scaling factor appropriate to the scaling factorked on the label on L95-Z07.

2.2.7 Connection of the sensor with LMG450

Use the sensor input, you get the following ranges:

nominal value 1.25A| 2.5A| 5A 10A| 20A| 40A

max. trms value | 2.5A 5A 10A| 20A[ 40A| 80A

max. peak value| 3.75A 7.5A 15A 30A 60A 1204

2.2.8 Connection of the sensor with LMG500
Use L50-Z14, you get the following ranges:

nominal value 0.3A | 0.6A | 1.25A] 25A] 5A | 10A 20A 40A

max. trms value | 0.6A 1.25A 2.5A 5A 10A 20A 40A 80A

max. peak value| 0.94A 1.88A 3.75A 7.5A 15A 30A 60A 120A
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2.3  AC - current clamp 100A/0.1A (LMG-Z327)

27 112

Figure 4: Dimensions of the LMG-Z327

2.3.1 A Safety warning!

Always connect the sensor first to the meter, dtedhwards to the device under test.
Please refer to chapter 1.1: ‘Safety precautions’!

2.3.2 Specifications

Nominal input current 100A

Transformation ratio 1000:1

Measuring range 100A

Maximum input 120A for 5min

Bandwidth 45Hz to 10kHz

Burden <0.1VA

Isolation bare conductor: phase/ground 30Veff
insulated conductor: see cable spec.

Degree of pollution 2

Temperature range -10°C to +50°C

Weight 1109

Output connection 2 laboratory sockets 4mm

2.3.3 Accuracy

Accuracies based on: sinusoidal current, ambienpé&sature 23+3°C, calibration interval 1
year, conductor in the middle of the clamp, sigreduency 50..60 Hz
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Current Amplitude error+(% of measuring value) Phase error
1A to 10A 2 3.5°
10A to 100A 1 2.5°

Use LMG-Z327 and LMG specifications to calculate #tcuracy of the complete system.

2.3.4 Sensor operation without connection to LMG

It is important to assure a good connection froengénsor to the LMG before switching on
the load current! Theperation of the sensor with load current awmdthout connection to
the LMG will cause damageof the sensor and @angerousfor the user!

2.3.5 Connection of the sensor with LMG90/310 or ot  her instruments with
current input

Use direct current inputs I* and .

2.3.6 Connection of the sensor with LMG95

Use direct current inputs I* and .

2.3.7 Connection of the sensor with LMG450

Use direct current inputs I* and 1.
Alternative use L45-Z06/07 because of improved dyisaange with more ranges and better
bandwidth.

2.3.8 Connection of the sensor with LMG500

Use direct current inputs I* and I.
Alternative use L45-Z06/07 because of improved dyisaange with more ranges and better
bandwidth.
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2.4  AC - current clamp 200A/0.2A (LMG-Z326)

Ser.no. 0029

LMG-2325

41.5 23
13

95

Figure 6: Dimensions of the LMG-Z326

24.1 A Safety warning!

No safety isolation, measurements only at insulatedtiuctors allowed!
Always connect the sensor first to the meter, dteh@ards to the device under test.
Please refer to chapter 1.1: ‘Safety precautions’!

2.4.2 Specifications

Nominal input current 200A

Transformation ratio 1000:1

Measuring range 600A

Maximum input 600A for 30s / 400A for 3min

Bandwidth 40Hz to 10kHz

Burden <0.4VA
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Isolation bare conductor: phase/ground 30Veff
insulated conductor: see cable spec.
Degree of pollution 2

Temperature range -10°C to +50°C

Weight 105g

Output connection

2 safety sockets for 4mm plugs

2.4.3 Accuracy

Accuracies based on: sinusoidal current, ambienpégature 23+3°C, calibration interval 1
year, conductor in the middle of the clamp, sigredquency 50..60 Hz.

Current Amplitude error+(% of measuring value) Phase error
1A to 10A 2 2.5°
10A to 100A 1 1.5°
100A to 400A 0.8 0.5°
400A to 600A 1 1°

Use LMG-Z326 and LMG specifications to calculate #tcuracy of the complete system.

2.4.4 Sensor operation without connection to LMG

It is important to assure a good connection froengénsor to the LMG before switching on
the load current! Theperation of the sensor with load current amdthout connection to
the LMG will cause damageof the sensor and @angerousfor the user!

2.4.5
current input

Use direct current inputs I* and .

2.4.6 Connection of the sensor with LMG95

Use direct current inputs I* and .

2.4.7 Connection of the sensor with LMG450

Use direct current inputs I* and .

2.4.8 Connection of the sensor with LMG500

Use direct current inputs I* and 1.

Connection of the sensor with LMG90/310 or ot

her instruments with
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2.5 AC - current clamp 200A/1A (LMG-Z325)

LMG-2325
Ser.no. 0029

23

13

95

Figure 8: Dimensions of the LMG-2325

2.5.1 A Safety warning!

=

No safety isolation, measurements only at insulatedtiuctors allowed!
Always connect the sensor first to the meter, dtehaards to the device under test.

Please refer to chapter 1.1: ‘Safety precautions’!

2.5.2 Specifications

Nominal input current 200A

Transformation ratio 200:1

Measuring range 300A

Maximum input 400A for 3min

Bandwidth 40Hz to 5kHz
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Burden 0.1to 0.7 ohms

Isolation bare conductor: phase/ground 30Veff
insulated conductor: see cable spec.

Degree of pollution 2

Temperature range -10°C to +50°C

Weight 115¢g

Output connection safety sockets for 4mm plugs

2.5.3 Accuracy

Accuracies based on: sinusoidal current, ambienpégature 23+3°C, conductor in the

middle of the clamp, signal frequency 50..60 Hz.

Current Amplitude error+(% of measuring value) Phase error

20A to 240A 2

2.5°

Use LMG-Z325 and LMG specifications to calculate #tcuracy of the complete system.

2.5.4 Sensor operation without connection to LMG

It is important to assure a good connection froengénsor to the LMG before switching on
the load current! Theperation of the sensor with load current amdthout connection to
the LMG will cause damageof the sensor and @angerousfor the user!

2.5.5 Connection of the sensor with LMG90/310 or ot  her instruments with

current input

Use direct current inputs I* and 1.

2.5.6 Connection of the sensor with LMG95

Use direct current inputs I* and I.

2.5.7 Connection of the sensor with LMG450

Use direct current inputs I* and .

2.5.8 Connection of the sensor with LMG500

Use direct current inputs I* and .
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2.6 AC - current clamp 1000A/1A (LMG-Z322)

31 9105

po4

CeO

Figure 9: LMG-2322

o Safety loboratory
M
| plugs 2x4mm

Figure 10: Dimensions of the LMG-Z322

2.6.1 A Safety warning!

Always connect the sensor first to the meter, dteh@ards to the device under test.
Please refer to chapter 1.1: ‘Safety precautions’!

2.6.2 Specifications

Nominal input current 1000A
Transformation ratio 1000:1
Measuring range 1200A

Maximum input

1200A for 30min

Bandwidth 30Hz to 10kHz
Burden <2.5VA
Protection class 600V CAT. Il
Degree of pollution 2

Temperature range

-10°C to +50°C
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Weight 6509

Output connection 2m fixed lead with safety pluga@m

2.6.3 Accuracy

Accuracies based on: sinusoidal current, ambienpégature 23+3°C, calibration interval 1
year, conductor in the middle of the clamp, sigredquency 50..60 Hz.

Current Amplitude error+(% of measuring value) Phase error
10A to 200A 1.5% 2°
200A to 1000A 0.75% 0.75°
1000A to 1200A 0.5% 0.5°

Use LMG-Z322 and LMG specifications to calculate #tcuracy of the complete system.

2.6.4 Sensor operation without connection to LMG

It is important to assure a good connection froengénsor to the LMG before switching on
the load current! Theperation of the sensor with load current amdthout connection to
the LMG will cause damageof the sensor and @angerousfor the user!

2.6.5 Connection of the sensor with LMG90/310 or ot  her instruments with
current input

Use direct current inputs I* and .

2.6.6 Connection of the sensor with LMG95

Use direct current inputs I* and 1.

2.6.7 Connection of the sensor with LMG450

Use direct current inputs I* and .
Alternative use L45-Z10/11 because of improved dyisaange with more ranges and better
bandwidth.

2.6.8 Connection of the sensor with LMG500

Use direct current inputs I* and .
Alternative use L45-Z10/11 because of improved dyisaange with more ranges and better
bandwidth.
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2.7  Error compensated AC - current clamp 1000A (L45 -Z10/-Z11)

Figure 11: L45-710/-Z211
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P54

2eo

| HDSUBT5M
+to LMG

Figure 12: Dimensions of the L45-710/-Z211

2.7.1 A Safety warning!

Always connect the sensor first to the meter, dteh@ards to the device under test.
Connecting cable without savety isolation! Avoidhtarct to hazardous voltage!
Please refer to chapter 1.1: ‘Safety precautions’!

2.7.2 Specifications

Nominal input current 1000A

Max. trms value 1200A

Measuring range current clamp 3000Apk

Maximum input 1200A for 30min

Bandwidth 2Hz to 40kHz

Protection class 600V CAT. lli

Degree of pollution 2

Temperature range -10°C to +50°C

Weight 6509

Output connection HD15 (with EEPROM) for LMG sensgut
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2.7.3 Accuracy

Accuracies based on: sinusoidal current, ambienpégature 23+3°C, calibration interval 1
year, conductor in the middle of the clamp.

The values are iti(% of measuring value + % of measuring range ctickxmp)

and in +( phase error in degree)

Frequency 2Hz tp 10Hz to| 45Hz to| 65Hz to| 1kHz to |5kHz to| 10kHz to| 20kHz to
10Hz | 45Hz 65Hz 1kHz 5kHz | 10kHz | 20kHz | 40kHz
Current 0.7+0.2 0.2+0.05 0.1+0.p5 0.1+0j05 0.3+(0.05 Qu4+0.5+0.2| 2+0.4
Phase 5 1 0.3 0.3 1 2 5 30

Use L45-Z10 and LMG specifications to calculatedhbeuracy of the complete system.

Influence of coupling mode: This current clamp t@msfer only AC currents. The
compensation circuit may cause a DC signal wichtexpreted by the instrument as a DC
current. This could cause additional errors. Ttaeeethis clamp should only be used with the
LMG setting: AC coupling. The accuracies are ordlid/for this case.

2.7.4 Connection of the sensor with LMG90/310
The use with LMG90 and LMG310 is not possible.

2.7.5 Connection of the sensor with LMG95

Use L95-Z07, internal supply via LMG and the Isefesdernal shunt input. Set LMG current
scaling factor appropriate to the scaling factorked on the label on L95-Z07.

2.7.6 Connection of the sensor with LMG450

Use sensor input, you get the following ranges:

nominal value 31.3A| 62.5A] 125A| 250A 500A| 1000p

max. trms value | 37.5A| 75A 150A] 300A 600A 1200A

max. peak value| 93.8A 188A| 375A 750A 1500A 300QA

2.7.7 Connection of the sensor with LMG500
Use L50-Z14, you get the following ranges:

nominal value 7.8A | 15.6A| 31.3A] 6254 125A 250A 500A| 1000QA

max. trms value | 9.4A | 18.8A 37.5A 75A 150A 300A 600A  120QA

max. peak value| 23.4A 46.9A 93.8A 188A 375A 750A 1500A 3809
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2.8 DC - current clamp 1000A (L45-Z26)

Figure 13: L45-7226

aavin:
P,

213

40

o 4DSUB15M

107 | & ‘ to LMG

Figure 14: Dimensions of the L45-Z226

2.8.1 A Safety warning!

Always connect the sensor first to the meter, dteh@ards to the device under test.
Connecting cable without savety isolation! Avoidhtact to hazardous voltage!
Please refer to chapter 1.1: ‘Safety precautions’!

2.8.2 Specifications

Nominal input current 1000A

Max. trms value 1000A

Measuring range 1500Apk

Maximum input 1500A

Bandwidth DC to 2kHz

Protection class 600V CAT. Il

Degree of pollution 2
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Temperature range -5°C to +50°C
Weight 0.6kg
Output connection HD15 (with EEPROM) for LMG sensgut

2.8.3 Accuracy

Accuracies based on: sinusoidal current, ambienpégature 23+3°C, calibration interval 1
year, conductor in the middle of the clamp.

The accuracy is valid only with manual zero adjwestirat the DC-Clamp prior clamp on!
The values are iti(% of measuring value+% of nominal input current)

Current Amplitude error Phase error Phase error
DC to 2kHz at 45 to 66Hz at 1kHz
10A to 1500A 1.5+0.1 <0.3° <3°

Use L45-Z26 and LMG specifications to calculatedhbeuracy of the complete system.

2.8.4 Connection of the sensor with LMG90/310
The use with LMG90 and LMG310 is not possible.

2.8.5 Connection of the sensor with LMG95

Use L95-Z07, internal supply via LMG and the Isefesdernal shunt input. Set LMG current
scaling factor appropriate to the scaling factorked on the label on L95-Z07.

2.8.6 Connection of the sensor with LMG450

Use sensor input, , internal supply via LMG, yotithe following ranges:

nominal value 31.3A| 62.5A| 125A] 250A 500A 1000{\

max. trms value | 31.3A| 62.54 125A 2504 500A 1000R

max. peak value| 46.9A 93.84 188A 375A 7507 1500A

2.8.7 Connection of the sensor with LMG500

Use L50-Z14, internal supply via LMG, you get tioidwing ranges:

nominal value 7.8A | 15.6A| 31.3A] 6254 1254 250A 500A 1000A

max. trms value | 7.8A | 15.6A 31.3A4 62.5A 125A 2507 500A 1004A

max. peak value| 11.7A 23.4A 46.9A 93.8A 188A 375A 750A 1500
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2.9 AC - current clamp 3000A/1A (LMG-Z329)
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Figure 16: Dimensions of the LMG-Z329

2.9.1 A Safety warning!

Always connect the sensor first to the meter, dteh@ards to the device under test.
Please refer to chapter 1.1: ‘Safety precautions’!

2.9.2 Specifications

Nominal input current 3000A
Transformation ratio 3000:1
Measuring range 3600A

Maximum input 6000A for 5min

Bandwidth 45Hz to 5kHz

Burden <2.5VA

Protection class 600V CAT. Il

Degree of pollution 2
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Temperature range -5°C to +50°C
Weight 1.6kg
Output connection 2m fixed lead with safety plugg@m

2.9.3 Accuracy

Accuracies based on: sinusoidal current, ambienpégature 23+3°C, calibration interval 1
year, conductor in the middle of the clamp, sigredquency 50..60 Hz.

Current Amplitude error+(% of measuring value) Phase error
30A to 600A 15 2°
600A to 3000A 0.75 0.75°
3000A to 3600A 0.5 0.5°

Use LMG-Z329 and LMG specifications to calculate #tcuracy of the complete system.

2.9.4 Sensor operation without connection to LMG

It is important to assure a good connection froengénsor to the LMG before switching on
the load current! Theperation of the sensor with load current amdthout connection to
the LMG will cause damageof the sensor and @angerousfor the user!

2.9.5 Connection of the sensor with LMG90/310 or ot  her instruments with
current input

Use direct current inputs I* and I.

2.9.6 Connection of the sensor with LMG95

Use direct current inputs I* and .

2.9.7 Connection of the sensor with LMG450

Use direct current inputs I* and 1.
Alternative use L45-Z16/17 because of improved dyisaange with more ranges and better
bandwidth.

2.9.8 Connection of the sensor with LMG500

Use direct current inputs I* and .
Alternative use L45-Z16/17 because of improved dyisaange with more ranges and better
bandwidth.
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2.10 Error compensated AC - current clamp 3000A (L4  5-Z16/-Z17)
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Figure 18: Dimensions of the L45-7216/-Z217

2.10.1 A Safety warning!

Always connect the sensor first to the meter, dtehwards to the device under test.
Connecting cable without savety isolation! Avoidhtarct to hazardous voltage!
Please refer to chapter 1.1: ‘Safety precautions’!

2.10.2 Specifications

Nominal input current 3000A

Max. trms value 3600A

Measuring range current clamp 9000Apk
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Maximum input 6000A for 5min

Bandwidth 5Hz to 10kHz

Protection class 600V CAT. lli

Degree of pollution 2

Temperature range -5°C to +50°C

Weight 1,6kg

Output connection HD15 (with EEPROM) for LMG sensgut

2.10.3 Accuracy

Accuracies based on: sinusoidal current, ambienpégature 23+3°C, calibration interval 1
year, conductor in the middle of the clamp. Theugalare it(% of measuring value + % of
measuring range current clamp) and in +( phase eregree)

Frequency/Hz| 2Hz to 10Hzto | 45Hzto| 65Hzto | 1kHzto |2.5kHz| 5kHz to
10Hz | 45Hz 65Hz 1kHz 2.5kHz |to 5kHz 10kHz

Current 0.7+0.2 0.2+0.0p 0.1+0.05 0.2+0.05 0.4+0.1 1+0.3 +0.2

Phase 5 1 0.3 0.5 2 10 30
Use L45-Z16 and LMG specifications to calculatedhbeuracy of the complete system.

Influence of coupling mode: This current clamp t@msfer only AC currents. The
compensation circuit may cause a DC signal wichtexpreted by the instrument as a DC
current. This could cause additional errors. Ttaeeethis clamp should only be used with the
LMG setting: AC coupling. The accuracies are ordlid/for this case.

2.10.4 Connection of the sensor with LMG90/310
The use with LMG90 and LMG310 is not possible.

2.10.5 Connection of the sensor with LMG95

Use L95-Z07, internal supply via LMG and the Isefesdernal shunt input. Set LMG current
scaling factor appropriate to the scaling factorked on the label on L95-Z07.

2.10.6 Connection of the sensor with LMG450

Use sensor input, you get the following ranges:

nominal value 100A | 200A| 400A | 800A | 1600A 32004

max. trms value | 113A| 225A| 450A 900A 1800A 3600A

max. peak value| 281A| 563A 1125A 22507 4500A 9004A
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2.10.7 Connection of the sensor with LMG500
Use L50-Z14, you get the following ranges:

nominal value 25A | 50A | 100A| 200A| 400A | 800A| 1600A 3200A
max. trms value | 28A| 56A | 113A| 225A 450A| 900A| 1800A 3600A
max. peak value| 70A| 141A 281A 563A 1125A 2250A 4500A 9000A
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2.11 Precision current transformer 750A/1A (LMG-Z50 2,-05,-10,-20)
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Figure 20: Dimensions of LMG-2502, -Z505, -7510, -Z 520

2.11.1 A Safety warning!

Always connect the sensor first to the meter, dteh@ards to the device under test.
Please refer to chapter 1.1: ‘Safety precautions’!

2.11.2 Specifications

Nominal input current 750Aeff

Transformation ratio 750A:1A

Measuring range 1500Aeff

Maximum input 1800Aeff for 5min.

Bandwidth 15Hz to 5kHz

Burden <2.5VA

Protection class 600V CAT. 1l / 1000V CAT. li
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Degree of pollution 2

Temperature range -10°C to +50°C
Weight 2.1kg

Output connection screw terminals

2.11.3 Accuracy

Accuracies based on: sinusoidal current, ambienpégature 23+3°C, calibration interval 1
year, conductor in the middle of the transformer.

Amplitude errort(% of measuring value) / Phase error (at 48 to §6Hz
Current 7502 Z505 Z510 7520

10Ato 150A | <0.03/<0.07° | <0.07 /<0.07° | <0.15/<0.1° <0.3/<0.2°

150A to 375A] <0.02 /<0.05° | <0.05/<0.05° | <0.1/<0.08° | <0.2/<0.16°

375A 10 900A] <0.02 /<0.04° | <0.05/<0.04° | <0.1/<0.06° | <0.2/<0.12°

900A to 1500/ <0.02 /<0.05° | <0.05/<0.05° | <0.1/<0.08° | <0.2/<0.16°
At 30Hz to 48Hz and 66Hz to 440Hz twofold erros18Hz to 30Hz and 440Hz to 5kHz
threefold errors. Use LMG-2502,-05,-10,-20 and LMjgcifications to calculate the accuracy
of the complete system.

2.11.4 Sensor operation without connection to LMG

It is important to assure a good connection froengénsor to the LMG before switching on
the load current! Theperation of the sensor with load current amdthout connection to
the LMG will cause damageof the sensor and éangerousfor the user!

2.11.5 Connection of the sensor with LMG90/310 or o  ther instruments with
current input

Use direct current inputs I* and 1.

2.11.6 Connection of the sensor with LMG95

Use direct current inputs I* and 1.

2.11.7 Connection of the sensor with LMG450

Use direct current inputs I* and 1.
Or use L45-Z22 and sensor input for better dynaamge, but small additional error term.

2.11.8 Connection of the sensor with LMG500

Use direct current inputs I* and .

ZES ZIMMER Electronic Systems GmbH Phone ++49 (0)6171 628750, Fax ++49 (0)6171 52086
Tabaksmihlenweg 30, D-61440 Oberursel 38/191 enads@zes.com, internet: www.zes.com



Curreensors

2.12 Precision current transducer 60A (PSUG60)

Figure 21: PSU60
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Figure 22: Dimensions of the PSU60

2.12.1 A Safety warning!

Always connect the sensor first to the meter, dtehwards to the device under test.
Dont allow primary current without supply of the PSU!
Please refer to chapter 1.1: ‘Safety precautions’!
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2.12.2 Specifications

Nominal input current 60A
Transformation ratio 60:0.1
Measuring range PSU 60Apk

Maximum input overload

300A for 0.1s

Bandwidth

DC to 100kHz, +3dB

Slew rate (10%-90%)

>25A/us

Burden Rb

<20 ohms

Isolation

Test voltage DSUBgnd to 25mm Busbar:
2kV AC

Attention: when using Busbar without
isolation regard DSUB cable isolation or
avoid contact!!

Degree of pollution

2

Temperature range

+10°C to +50°C

Weight approx. 0.3kg
Output connection depending on adapter cable to LMGXx
supply 15V / 170mA

2.12.3 Accuracy

Accuracies based on: sinusoidal current, frequ&t€yo 100Hz, ambient temperature
23+3°C, calibration interval 1 year, conductorhe tniddle of the transducer.

Amplitude error Phase error
+(% of meas.value+% of measuring range PSU)
PSU60 0.015+0.005 0.02°

See specification of the LMG connection cable fer tMG measuring ranges and to
calculate the accuracy of the complete system.

2.12.4 Sensor operation without supply

It is important to assure a stable power suppthefsensor before switching on the load
current! Theoperation of the sensor with load current awdthout supply will cause
damageof the sensor and/or of the LMG/supply unit!

To remove the LMG/supply unit from the test locatigithout removing the PSU sensors
from the current path, you can do alternatively:
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» Leave the PSU at the current path and disconnedctahle at the PSU side.
Disconnect the DSUB9 plug from the PSU and conakcif the 9 pins and the shield at
thePSU plug together

or.

» Leave the PSU and the connection cable at therdysegh and disconnect the cable at the
LMG/supply unit side.

1. Systems with supply via LMG:
Disconnect the HDSUB15 plug from the LMG and conradicof the 15 pins and the shield
at thecable plug together

2. Systems with supply via supply unit SSU4:
Disconnect the HDSUB15 plug from the LMG and disoert the DSUB9 plug from the
supply unit SSU4. Connect all of the 15 pins aredghield at th& MG cable plug
together and connect all of the 9 pins and thddhietheSSU4 cableplug together

To do this, the load current has to be switchel off

2.12.5 Connection of the sensor with LMG90/310 or o  ther instruments with
current input

Use sensor suppy unit SSU4 with modification folJB8/200/400/700 (SSU4-MOD) and
PSU-K3/K5/K10 and SSU4-K-L31 and direct currentutgpl* and |.

2.12.6 Connection of the sensor with LMG95

Use PSU60/200/400/700-K-L95, supply via LMG95, ddidonal error terms, but only one
range and not suitable for small currents.

With slightly less accuracy at fullrange, but wetbnsiderably more dynamic range and so
better accuracy at small currents it is also péssduse PSU60-K-L50 and L95-Z07. With
this assembly you get 8 ranges and a good dynamwia tb a few Amps, but a small
additional error term from the PSU60-K-L50 cablet BMG current scaling factor
appropriate to the scaling factor marked on thellabh L95-Z07.

It depends on the magnitude and the dynamic ofnis@suring current, which connection is

better.

2.12.7 Connection of the sensor with LMG450 (PSU60- K-L45)
Use PSU60-K-L45 and SSU4 (standard version, withoadification).
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Figure 23: PSU60——L45, to connect the PSU60 to the  LMGA450 and the SSU4

This cable ‘PSU60-K-L45’ is used to connect a @®ci current sensor PSU60 to a power
meter LMG450 and to supply it by a sensor supply 88U4.

In the connector to the LMG450 the adjustment datae PSUG60 head are available as well
as it's serial number. For this reason this cororastdelivered already mounted to the PSU60
head and the screws are sealed, when you haveadrither package ‘PSU60-L45’. This

should prevent, that the wrong PSU60 head is caedé¢o the cable.

The connection is quiet simple:

« Switch all power off and plug the connector labe8U-4’ to the SSU-4.

* Plug the connector labeled ‘LMG450’ to the LMG45@eznal sensor input.

* Now you can switch on the power and make your nreasents. The power of the EUT
should be switched on at least.

Measuring ranges (sensor input)

nominal value 1A 2A 4A 8A 16A 32A

max. trms value | 1.875A 3.75A| 7.5A 15A 30A 60A

max. peak value| 1.875A 3.75A| 7.5A 15A 30A 60A

limited by PSU60 to max. 60Apk!

Accuracy
Use PSUG0 and LMG450 specifications to calculagesitcuracy of the complete system.
Add +9mA (to the primary current) DC offset tolecan

2.12.8 Connection of the sensor with LMG500 (PSU60- K-L50)
Use PSU60-K-L50 and L50-Z14, supply via LMG500.
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PSU60-K-L50
L50-Z214

Figure 24: PSU60-K-L50, to connect PSU60 and LMG500

This cable ‘PSU60-K-L50’ is used to connect a gieti current sensor PSUG60 to the power
meter LMG500.

In the connector to the LMG500 the adjustment dathe PSU60 head are available as well
as it’s serial number. For this reason this cororastdelivered already mounted to the PSU60
head and the screws are sealed, when you havesdrither package ‘PSU60-L50’. This

should prevent, that the wrong PSU60 head is caeddo the cable.

The connection is quiet simple:

Switch all power off, plug the connector labeleG500’ to the adapter L50-Z14 mounted
on the LMG500 current channel. Now you can switchhe power and make the
measurements. The range names of LMG500, the seasw and calibration data are read
out of the sensor EEPROM automaticaly.

Measuring ranges (sensor input)

nominal value 0.25A | 0.5A 1A 2A 4A 8A 16A| 32A
max. trms value| 0.469A] 0.938A 1.875A 3.75A 7.5A 15A 30A 64A
max. peak value| 0.469A 0.938A 1.875A 3.75A 7.5A 153A 30A 6(PA

limited by PSU60 to max. 60Apk!

Accuracy

Use PSU60 and LMG500 specifications to calculagesitcuracy of the complete system.
Add +9mA (to the primary current) DC offset tolecan
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2.12.9 Connection elongation

To use the current sensor with a longer connedtiogth between power meter and PSU
connect a well shielded 1:1 extention cable betwberPSU (DSUB9f plug) and the PSU
connection cable (DSUB9m plug) and screw both ptagsther. This extention cable is
available at ZES (LMG-Z-DVxx). Required length (igpl5m) is to be given by customer
along with the order. Interference from strong &t@oagnetical disturbed environments may
affect the measurement accuracy. This dependstfierrespective installation in the
complete system and is out of responsibility of ZHEMER.
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2.13 Precision current transducer 200A (PSU200)

Figure 25: PSU200
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Figure 26: Dimensions of the PSU200

2.13.1 A Safety warning!

Always connect the sensor first to the meter, dtehwards to the device under test.
Dont allow primary current without supply of the PSU!
Please refer to chapter 1.1: ‘Safety precautions’!
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2.13.2 Specifications

Nominal input current 200A
Transformation ratio 1000:1
Measuring range PSU 200Apk
Maximum input overload 1kA for 0.1s
Bandwidth (small signal 0.5%, Rb=2.50hm)
+1dB DC to 10kHz
+3dB DC to 100kHz
Slew rate (10%-90%) > 100A/us
Burden Rb <30 ohms
Isolation Test voltage DSUBgnNd to 25mm Busbar:
5kV AC

Attention: when using Busbar without
isolation regard DSUB cable isolation or
avoid contact!!

Degree of pollution 2

Temperature range +10°C to +50°C

Weight approx. 0.3kg

Output connection depending on adapter cable to LMGXx
supply 15V / 270mA

2.13.3 Accuracy

Accuracies based on: sinusoidal current, frequ&yo 100Hz, ambient temperature
23+3°C, calibration interval 1 year, conductorhe tniddle of the transducer.

Amplitude error Phase error
+(% of meas.value+% of measuring range PSU)
PSU200 0.015+0.005 0.02°

See specification of the LMG connection cable fer tMG measuring ranges and to
calculate the accuracy of the complete system.

2.13.4 Sensor operation without supply

It is important to assure a stable power suppthefsensor before switching on the load
current! Theoperation of the sensor with load current awdthout supply will cause
damageof the sensor and/or of the LMG/supply unit!

To remove the LMG/supply unit from the test locatigithout removing the PSU sensors
from the current path, you can do alternatively:
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» Leave the PSU at the current path and disconnedctahle at the PSU side.
Disconnect the DSUB9 plug from the PSU and conakcif the 9 pins and the shield at
thePSU plug together

or.

» Leave the PSU and the connection cable at therdysegh and disconnect the cable at the
LMG/supply unit side.

1. Systems with supply via LMG:
Disconnect the HDSUB15 plug from the LMG and conradicof the 15 pins and the shield
at thecable plug together

2. Systems with supply via supply unit SSU4:
Disconnect the HDSUB15 plug from the LMG and disoert the DSUB9 plug from the
supply unit SSU4. Connect all of the 15 pins aredghield at th& MG cable plug
together and connect all of the 9 pins and thddhietheSSU4 cableplug together

To do this, the load current has to be switchel off

2.13.5 Connection of the sensor with LMG90/310 or o  ther instruments with
current input

Use sensor suppy unit SSU4 with modification folJB&/200/400/700 and PSU-K3/K5/K10
and SSU4-K-L31 and direct current inputs I* and I.

2.13.6 Connection of the sensor with LMG95

Use PSU60/200/400/700-K-L95, supply via LMG95, ddidonal error terms, but only one
range and not suitable for small currents.

With slightly less accuracy at fullrange, but wetbnsiderably more dynamic range and so
better accuracy at small currents it is also péssduse PSU200-K-L50 and L95-Z07. With
this assembly you get 8 ranges and a good dynamwia tb a few Amps, but a small
additional error term from the PSU200-K-L50 caldet LMG current scaling factor
appropriate to the scaling factor marked on thellabh L95-Z07.

It depends on the magnitude and the dynamic ofnis@suring current, which connection is

better.

2.13.7 Connection of the sensor with LMG450 (PSU200 -K-L45)
Use PSU200-K-L45 and SSU4 (standard version, withmdification).

ZES ZIMMER Electronic Systems GmbH Phone ++49 (0)6171 628750, Fax ++49 (0)6171 52086
Tabaksmihlenweg 30, D-61440 Oberursel 47/191 enads@zes.com, internet: www.zes.com



Current sensors

, to PSU
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Figure 27: PSU200——L45, to connect the PSU200tot he LMG450 and the SSU4

This cable ‘PSU200-K-L45’ is used to connect a @iea current sensor PSU200 to a power
meter LMG450 and to supply it by a sensor supply 88U4.

In the connector to the LMG450 the adjustment datae PSU200 head are available as well
as it's serial number. For this reason this cororastdelivered already mounted to the
PSU200 head and the screws are sealed, when yewlhdered the package ‘PSU200-L45'.
This should prevent, that the wrong PSU200 headnsected to the cable.

The connection is quiet simple:

« Switch all power off and plug the connector labe8U-4’ to the SSU-4.

* Plug the connector labeled ‘LMG450’ to the LMG45@eznal sensor input.

* Now you can switch on the power and make your nreasents. The power of the EUT
should be switched on at least.

Measuring ranges (sensor input)

nominal value 3.13A | 6.25A | 12.5A| 25A 50A 100A
max. trms value| 6.25A | 12.5A| 25A 50A 100A 200A
max. peak value| 6.25A| 12.5A| 25A 50A 100A| 200A

limited by PSU200 to max. 200Apk!

Accuracy
Use PSU200 and LMG450 specifications to calculaesiccuracy of the complete system.
Add +30mA (to the primary current) DC offset toleca.

2.13.8 Connection of the sensor with LMG500 (PSU200
Use PSU200-K-L50 and L50-Z14, supply via LMG500.

-K-L50)
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Figure 28: PSU200-K-L50, to connect PSU200 and LMG5 00

This cable ‘PSU200-K-L50’ is used to connect a [@iea current sensor PSU200 to the
power meter LMG500.

In the connector to the LMG500 the adjustment dathe PSU200 head are available as well
as it’s serial number. For this reason this cororastdelivered already mounted to the
PSU200 head and the screws are sealed, when yewhdered the package ‘PSU200-L50'.
This should prevent, that the wrong PSU200 headnsected to the cable.

The connection is quiet simple:

Switch all power off, plug the connector labeleG500’ to the adapter L50-Z14 mounted
on the LMG500 current channel. Now you can switchite power and make the
measurements. The rangenames of LMG500, the seasw and calibration data are read out
of the sensor EEPROM automaticaly.

Measuring ranges (sensor input)

nominal value 0.75A| 1.5A | 3.13A 6.25A 12.5A 25A 50A| 100QA

max. trms value | 1.56A 3.13A 6.25A 1257 25A| 50A 100A 204A

max. peak value| 1.56A 3.13A 6.25QA 12.5A 25A| 50A 100A 20QA

limited by PSU200 to max. 200Apk!

Accuracy
Use PSU200 and LMG500 specifications to calculaesiccuracy of the complete system.
Add +30mA (to the primary current) DC offset toleca.
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2.13.9 Connection elongation

To use the current sensor with a longer connedtiogth between power meter and PSU
connect a well shielded 1:1 extention cable betwberPSU (DSUB9f plug) and the PSU
connection cable (DSUB9m plug) and screw both ptagsther. This extention cable is
available at ZES (LMG-Z-DVxx). Required length (igpl5m) is to be given by customer
along with the order. Interference from strong &t@oagnetical disturbed environments may
affect the measurement accuracy. This dependstfierrespective installation in the
complete system and is out of responsibility of ZHEMER.
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2.14 Precision high frequency current transducer 20  0A (PSU200HF)

Figure 29: PSU200HF
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Figure 30: Dimensions of the PSU200HF

2.14.1 A Safety warning!

Always connect the sensor first to the meter, dtehwards to the device under test.
Dont allow primary current without supply of the PSU!
Please refer to chapter 1.1: ‘Safety precautions’!
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2.14.2 Specifications

Nominal input current 200A
Transformation ratio 1000:1
Measuring range PSU 200Apk
Maximum input overload 1kA for 0.1s

Bandwidth (small signal 20App,

Rb=2.50hm, primary current in the middle

of the transducer head)
+0.4dB (is equivalent to +4.7%)

DC to 150kHz

+3dB (typical) 1MHz

Slew rate (10%-90%) > 100A/us

Burden Rb <30 ohms

Isolation Test voltage DSUBgnd to 25mm Busbar:

5kV AC

Attention: when using Busbar without
isolation regard DSUB cable isolation or
avoid contact!!

Degree of pollution

2

Temperature range

+10°C to +50°C

Weight approx. 0.3kg
Output connection depending on adapter cable to LMGXx
supply 15V / 270mA

2.14.3 Accuracy

Accuracies based on: sinusoidal current, frequ&tyo 100Hz, ambient temperature
23+3°C, calibration interval 1 year, conductorhe tniddle of the transducer.

Amplitude error
+(% of meas.value+% of measuring range PSU)

Phase error

PSU200

0.015+0.005

0.02°

See specification of the LMG connection cable fer tMG measuring ranges and to
calculate the accuracy of the complete system.

2.14.4 Sensor operation without supply

It is important to assure a stable power suppthefsensor before switching on the load
current! Theoperation of the sensor with load current andthout supply will cause
damageof the sensor and/or of the LMG/supply unit!
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To remove the LMG/supply unit from the test locatigithout removing the PSU sensors
from the current path, you can do alternatively:

» Leave the PSU at the current path and disconnedctahle at the PSU side.
Disconnect the DSUB9 plug from the PSU and conakcif the 9 pins and the shield at
thePSU plug together

or.

» Leave the PSU and the connection cable at therdysegh and disconnect the cable at the
LMG/supply unit side.

1. Systems with supply via LMG:
Disconnect the HDSUB15 plug from the LMG and conradicof the 15 pins and the shield
at thecable plug together

2. Systems with supply via supply unit SSU4:
Disconnect the HDSUB15 plug from the LMG and disoert the DSUB9 plug from the
supply unit SSU4. Connect all of the 15 pins aredghield at the MG cable plug
together and connect all of the 9 pins and thddhietheSSU4 cableplug together

To do this, the load current has to be switcheld off

2.14.5 Connection of the sensor with LMG90/310 or o ther instruments with
current input

Use sensor suppy unit SSU4 with modification folJB8/200/400/700 and PSU-K3/K5/K10
and SSU4-K-L31 and direct current inputs I* and I.

2.14.6 Connection of the sensor with LMG95

Use PSU60/200/400/700-K-L95, supply via LMG95, ddidonal error terms, but only one
range and not suitable for small currents.

With slightly less accuracy at fullrange, but wetbtnsiderably more dynamic range and so
better accuracy at small currents it is also péssduse PSU200HF-K-L50 and L95-Z07.
With this assembly you get 8 ranges and a goodrdindown to a few Amps, but a small
additional error term from the PSU200HF-K-L50 cal3et LMG current scaling factor
appropriate to the scaling factor marked on thellabh L95-Z07.

It depends on the magnitude and the dynamic ofnis@suring current, which connection is
better.
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2.14.7 Connection of the sensor with LMG450

You can use PSU200-K-L45 and SSU4 (standard verginout modification), but it is not
recommended to use this high frequency sensorthéth MG450.

2.14.8 Connection of the sensor with LMG500 (PSU200 HF-K-L50)
Use PSU200HF-K-L50 and L50-Z14, supply via LMG500.

5 PSU200HF 4}

This cable ‘PSU200HF-K-L50’ is used to connect @csion current sensor PSU200HF to
the power meter LMG500.

In the connector to the LMG500 the adjustment dathe PSU200HF head are available as
well as it’s serial number. For this reason thisretor is delivered already mounted to the
PSU200HF head and the screws are sealed, wherayewhdered the package ‘PSU200HF-
L50’. This should prevent, that the wrong PSU200té&d is connected to the cable.

The connection is quiet simple:

Switch all power off, plug the connector labeleG500’ to the adapter L50-Z214 mounted
on the LMG500 current channel. Now you can switahihe power and make the
measurements. The rangenames of LMG500, the seasw and calibration data are read out
of the sensor EEPROM automaticaly.

Measuring ranges (sensor input)

nominal value 0.75A| 1.5A | 3.13A 6.254 12.5A 25A 50A| 100R

max. trms value | 1.56A 3.13A 6.25A 125A 25A 50A 100A 20dA

max. peak value| 1.56A 3.13A 6.25A 12.5A 25A 50A 100A 200A

limited by PSU200HF to max. 200Apk!
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Accuracy
Use PSU200HF and LMG500 specifications to calculageaccuracy of the complete system.
Add +30mA (to the primary current) DC offset toleca.

2.14.9 Connection elongation

To use the current sensor with a longer connedtiogth between power meter and PSU
connect a well shielded 1:1 extention cable betwberPSU (DSUB9f plug) and the PSU
connection cable (DSUB9m plug) and screw both ptagsther. This extention cable is
available at ZES (LMG-Z-DVxx). Required length (igpl5m) is to be given by customer
along with the order. Interference from strong &taoagnetical disturbed environments may
affect the measurement accuracy. This dependstfierrespective installation in the
complete system and is out of responsibility of ZHEMER.
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2.15 Precision current transducer 400A (PSU400)

Figure 32: PSU400
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Figure 33: Dimensions of the PSU400

2.15.1 A Safety warning!

Always connect the sensor first to the meter, dtehwards to the device under test.
Dont allow primary current without supply of the PSU!
Please refer to chapter 1.1: ‘Safety precautions’!
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2.15.2 Specifications

Nominal input current 400A
Transformation ratio 2000:1
Measuring range PSU 400Apk
Maximum input overload 2kA for 0.1s
Bandwidth (small signal 0.5%, Rb=2.50hm)
+1dB DC to 10kHz
+3dB DC to 100kHz
Slew rate (10%-90%) > 80A/us
Burden <2.5 ohms
Isolation Test voltage DSUBgnNd to 25mm Busbar:
5kV AC

Attention: when using Busbar without
isolation regard DSUB cable isolation or
avoid contact!!

Degree of pollution 2

Temperature range +10°C to +50°C

Weight approx. 0.3kg

Output connection depending on adapter cable to LMGXx
supply 15V / 270mA

2.15.3 Accuracy

Accuracies based on: sinusoidal current, frequ&yo 100Hz, ambient temperature
23+3°C, calibration interval 1 year, conductorhe tniddle of the transducer.

Amplitude error Phase error
+(% of meas.value+% of measuring range PSU)
PSU400 0.015+0.005 0.02°

See specification of the LMG connection cable fer tMG measuring ranges and to
calculate the accuracy of the complete system.

2.15.4 Sensor operation without supply

It is important to assure a stable power suppthefsensor before switching on the load
current! Theoperation of the sensor with load current awdthout supply will cause
damageof the sensor and/or of the LMG/supply unit!

To remove the LMG/supply unit from the test locatigithout removing the PSU sensors
from the current path, you can do alternatively:
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» Leave the PSU at the current path and disconnedctahle at the PSU side.
Disconnect the DSUB9 plug from the PSU and conakcif the 9 pins and the shield at
thePSU plug together

or.

» Leave the PSU and the connection cable at therdysegh and disconnect the cable at the
LMG/supply unit side.

1. Systems with supply via LMG:
Disconnect the HDSUB15 plug from the LMG and conradicof the 15 pins and the shield
at thecable plug together

2. Systems with supply via supply unit SSU4:
Disconnect the HDSUB15 plug from the LMG and disoert the DSUB9 plug from the
supply unit SSU4. Connect all of the 15 pins aredghield at th& MG cable plug
together and connect all of the 9 pins and thddhietheSSU4 cableplug together

To do this, the load current has to be switchel off

2.15.5 Connection of the sensor with LMG90/310 or o  ther instruments with
current input

Use sensor suppy unit SSU4 with modification folJB&/200/400/700 and PSU-K3/K5/K10
and SSU4-K-L31 and direct current inputs I* and I.

2.15.6 Connection of the sensor with LMG95

Use PSU60/200/400/700-K-L95, supply via LMG95, ddidonal error terms, but only one
range and not suitable for small currents.

With slightly less accuracy at fullrange, but wetbnsiderably more dynamic range and so
better accuracy at small currents it is also péssduse PSU400-K-L50 and L95-Z07. With
this assembly you get 8 ranges and a good dynamwia tb a few Amps, but a small
additional error term from the PSU400-K-L50 caldet LMG current scaling factor
appropriate to the scaling factor marked on thellabh L95-Z07.

It depends on the magnitude and the dynamic ofnis@suring current, which connection is

better.

2.15.7 Connection of the sensor with LMG450 (PSU400 -K-L45)
Use PSU400-K-L45 and SSU4 (standard version, withmdification).
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““ to LMG
~ HDSUB15m

This cable ‘PSU400-K-L45’ is used to connect a @iea current sensor PSU400 to a power
meter LMG450 and to supply it by a sensor supply 88U4.

In the connector to the LMG450 the adjustment datae PSU400 head are available as well
as it's serial number. For this reason this cororastdelivered already mounted to the
PSU400 head and the screws are sealed, when yewhdered the package ‘PSU400-L45’.
This should prevent, that the wrong PSU400 headngected to the cable.

The connection is quiet simple:

« Switch all power off and plug the connector labe8U-4’ to the SSU-4.

* Plug the connector labeled ‘LMG450’ to the LMG45@eznal sensor input.

* Now you can switch on the power and make your nreasents. The power of the EUT
should be switched on at least.

Measuring ranges (sensor input)

nominal value 6.25A | 12.5A | 25A 50A 100A 200A
max. trms value | 12.5A | 25A 50A 100A 200A 400A
max. peak value| 12.5A| 25A 50A 100A| 200A| 400A

limited by PSU400 to max. 400Apk!

Accuracy

Use PSU400 and LMG450 specifications to calculaesiccuracy of the complete system.
Add +60mA (to the primary current) DC offset toleca.

2.15.8 Connection of the sensor with LMG500 (PSU400
Use PSU400-K-L50 and L50-Z14, supply via LMG500.

-K-L50)

ZES ZIMMER Electronic Systems GmbH
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PSU400 é

Figure 35: PSU400-K-L50, to connect PSU400 and LMG5 00

This cable ‘PSU400-K-L50’ is used to connect a [@iea current sensor PSU400 to the
power meter LMG500.

In the connector to the LMG500 the adjustment dathe PSU400 head are available as well
as it’s serial number. For this reason this cororastdelivered already mounted to the
PSU400 head and the screws are sealed, when yewhdered the package ‘PSU400-L50'.
This should prevent, that the wrong PSU400 headnsected to the cable.

The connection is quiet simple:

Switch all power off, plug the connector labeleG500’ to the adapter L50-Z14 mounted
on the LMG500 current channel. Now you can switchhe power and make the
measurements. The rangenames of LMG500, the seasw and calibration data are read out
of the sensor EEPROM automaticaly.

Measuring ranges (sensor input)

nominal value 1.56A| 3.13A 6.254 12.5A 25A 50A| 100A 200

max. trms value | 3.13A 6.25A4 12.5A 25A| 50QA 100A 200A 404A

max. peak value| 3.13A 6.25A 12.5A 25A| 50A 100A 20QA 40QA

limited by PSU400 to max. 400Apk!

Accuracy
Use PSU400 and LMG500 specifications to calculaesiccuracy of the complete system.
Add +60mA (to the primary current) DC offset toleca.
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2.15.9 Connection elongation

To use the current sensor with a longer connedtiogth between power meter and PSU
connect a well shielded 1:1 extention cable betwberPSU (DSUB9f plug) and the PSU
connection cable (DSUB9m plug) and screw both ptagsther. This extention cable is
available at ZES (LMG-Z-DVxx). Required length (igpl5m) is to be given by customer
along with the order. Interference from strong &t@oagnetical disturbed environments may
affect the measurement accuracy. This dependstfierrespective installation in the
complete system and is out of responsibility of ZHEMER.
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2.16 Precision current transducer 600A (PSU600)
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Figure 36: Dimensions of the PSU600

2.16.1 A Safety warning!

Always connect the sensor first to the meter, dtedhwards to the device under test.
Dont allow primary current without supply of the PSU!
Please refer to chapter 1.1: ‘Safety precautions’!

2.16.2 Specifications

Nominal input current 600A

Transformation ratio 1500:1

Measuring range PSU 600Apk

Maximum input overload 3kAfor 0.1s

Bandwidth DC to 100kHz

Slew rate (10%-90%) > 10A/us

Burden <2.5 ohms

Isolation Test voltage DSUBgnd to 25mm Busbar:

5kV AC
Attention: when using Busbar without
isolation regard DSUB cable isolation or

ZES ZIMMER Electronic Systems GmbH
Tabaksmihlenweg 30, D-61440 Oberursel
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avoid contact!!
Degree of pollution 2
Temperature range +10°C to +50°C
Weight 1kg
Output connection depending on adapter cable to LMGXx
supply +15V / 600mA

2.16.3 Accuracy

Accuracies based on: sinusoidal current, ambienpé&sature 23+3°C, calibration interval 1
year, conductor in the middle of the transducer.

Frequency |Amplitude errot(% of meas.value+% of measuring range RSBhase error
DC to 100Hz 0.015+0.005 0.02°
100Hz to 2.5kHZ 0.015+0.005 0.1°
2.5kHz to 10kHZz 0.05+0.025 0.2°
10kHz to 30kHz 0.6t00.2 0.7°
30kHz to 100kH2 6+3 3°

See specification of the LMG connection cable fer tMG measuring ranges and to
calculate the accuracy of the complete system.

2.16.4 Sensor operation without supply

It is important to assure a stable power suppthefsensor before switching on the load
current! Theoperation of the sensor with load current amdthout supply will cause
damageof the sensor and/or of the LMG/supply unit!

To remove the LMG/supply unit from the test locatwithout removing the PSU sensors
from the current path, you can do alternatively:

« Leave the PSU at the current path and disconnedatahle at the PSU side.
Disconnect the DSUB9 plug from the PSU and conakcif the 9 pins and the shield at
thePSU plug together

or:

« Leave the PSU and the connection cable at therdysegh and disconnect the cable at the
LMG/supply unit side.
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1. Systems with supply via LMG:
Disconnect the HDSUB15 plug from the LMG and conradicof the 15 pins and the shield
at thecable plug together

2. Systems with supply via supply unit SSU4:
Disconnect the HDSUB15 plug from the LMG and disoert the DSUB9 plug from the
supply unit SSU4. Connect all of the 15 pins aredshield at th& MG cable plug
together and connect all of the 9 pins and thddhietheSSU4 cableplug together

To do this, the load current has to be switchel off

2.16.5 Connection of the sensor with LMG90/310 or o  ther instruments with
current input

Use sensor suppy unit SSU4 and PSU-K3/K5/K10 anddSIs-L.31 and direct current inputs
I*and I.

2.16.6 Connection of the sensor with LMG95

You can use PSU600-K3-L95, supply via LMG95, noitoldal error terms, but only two
ranges and not suitable for small currents.

With slightly less accuracy at fullrange, but wetbtnsiderably more dynamic range and so
better accuracy at small currents it is betters® BRSU600-BUR15.

It depends on the magnitude and the dynamic ofnis@suring current, which connection is
better.

2.16.6.1 PSU600-K3-L95

/x DsuB9
):? fo L /\JQB
@jg — grey
DSUB9F // ~—to LMG95(I)
o PSU ):/

7%;/// — v M@T

3m —
— ///// T @] /‘ U 9 ( ‘ }
e ——

Figure 37: PSU600-K3-L95, for direct connection of  the
PSUG00 to the current input of the LMG95
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Figure 38: Connection of one PSU600 to the LMGQSfiV

Accuracy
Use PSU600 and LMG95 specifications to calculagesitcuracy of the complete system.

Measuring ranges

nominal value 225A 450A

max. trms value| 450A 900A

max. peak valug 703.5A | 1407A

limited by PSU600 to max. 600Apk!

2.16.6.2 Precision burden for PSU600 and LMG95 (PSU 600-BUR15)

DSUB9F
-~ to PSU600
‘ DSUB9M
fo LMG95(Supply)
black(Ext.Shunt)

Figure 39: PSU 600 - BUR15, to connect the PSU600t o the shunt input of the LMG95 directly.
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Figure 40:Connection of PSU600 and BUR15 to the LMG 95
Specifications
- Range _ _ Low High
(Selected with internal slide switch of the
PSU600-BUR15)
Necessary scale setting at the LMG95 100 1000
Displayed measurement ranges at the |3/6/12/25/50/100/200/| 30/60/120/250/500/
LMG95 400A 1000/2000/4000A
Measurable Peak Current 9/18/36/75/150/300/ | 90/180/360/600600 /
limited by the PSU600 350/350 Apk 600/600/600 Ak
Maximum input 3kAfor 0.1s
Bandwidth DC to 100kHz
Protection class 300V CATIII; 600V CATII
Degree of pollution 2
Temperature range +10°C to +50°C
Weight 0.25kg
Output connection 2x SUBD to PSU and Aux. supplyksbof the
LMG95; 2x laboratory plugs to ext. Shunt
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Accuracy
Accuracies based on: sinusoidal current, ambienpégature 23+3°C, calibration interval 1
year, conductor in the middle of the transducer.

Values including errors of PSU600 and PSU600-BUR15

Frequency in kHzAmplitude errot(% of measuring value+% of measuring randpase errof
DCto 0.1 0.035+0.005 0.02°
0.1to 2.5 0.035+0.005 0.1°
2.5t010 0.06+0.025 0.2°
10to 30 0.6t00.2 0.7°
30to 100 6+3 3°

Use this table and LMG specifications to calcutateaccuracy of the complete system.

2.16.7 Connection of the sensor with LMG450 (PSU600 -K-L45)
Use PSU600-K-L45 and SSU4.

3 to PSU
DSUBOf

to SSU &
DSUBOf

Figure 41: PSU600-K-L4, to connect the PSU600tot he LMG450 and the SSU4

This cable ‘PSU600-K-L45’ is used to connect a {@iea current sensor PSU600 to a power
meter LMG450 and to supply it by a sensor supply 88U4.

In the connector to the LMG450 the adjustment dathe PSU600 head are available as well
as it’s serial number. For this reason this cororastdelivered already mounted to the
PSUG600 head and the screws are sealed, when yewhdered the package ‘PSU600-L45’.
This should prevent, that the wrong PSU600 headnsected to the cable.

The connection is quiet simple:

» Switch all power off and plug the connector labe8U-4’ to the SSU-4.

* Plug the connector labeled ‘LMG450’ to the LMG45@egnal sensor input.

* Now you can switch on the power and make your nreasents. The power of the EUT
should be switched on at least.
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Measuring ranges (sensor input)

nominal value 10A 20A 40A| 80A | 160A 3204

max. trms value | 18.75A 37.5A 75A 150QA 300A 600A

max. peak value| 18.75A 37.5A 75A 150A 300A 600A

limited by PSU600 to max. 600Apk!

Accuracy
Use PSU600 and LMG450 specifications to calculaesiccuracy of the complete system.
Add £90mA (to the primary current) DC offset toleca.

2.16.8 Connection of the sensor with LMG500 (PSU600 -K-L50)
Use PSU600-K-L50 and L50-Z14, supply via LMG500.

connect L50-Z14

to LMG 500 PSU600

DSUB9F

This cable ‘PSU600-K-L50’ is used to connect a @iea current sensor PSU600 to the
power meter LMG500.

In the connector to the LMG500 the adjustment datae PSU600 head are available as well
as it's serial number. For this reason this cororastdelivered already mounted to the
PSU600 head and the screws are sealed, when yewhdered the package ‘PSU600-L50'.
This should prevent, that the wrong PSU600 headnsected to the cable.

The connection is quiet simple:

Switch all power off, plug the connector labeleG500’ to the adapter L50-Z214 mounted
on the LMG500 current channel. Now you can switahihe power and make the
measurements. The rangenames of LMG500, the seasw and calibration data are read out
of the sensor EEPROM automaticaly.
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Measuring ranges (sensor input)

nominal value 2.5A | 5A 10A 20A | 40A] 80A | 160A 3204

max. trms value | 4.69A 9.38A 18.75A 37.5A 75A 150A 300A 60QA

max. peak value| 4.69A 9.38A 18.75A 37.5A 75A 150A 300A G60pA

limited by PSU600 to max. 600Apk!

Accuracy
Use PSU600 and LMG500 specifications to calculaesiccuracy of the complete system.
Add £90mA (to the primary current) DC offset toleca.

2.16.9 Connection elongation

To use the current sensor with a longer connedtiogth between power meter and PSU
connect a well shielded 1:1 extention cable betwberPSU (DSUB9f plug) and the PSU
connection cable (DSUB9m plug) and screw both ptagsther. This extention cable is
available at ZES (LMG-Z-DVxx). Required length (igpl5m) is to be given by customer
along with the order. Interference from strong &t@oagnetical disturbed environments may
affect the measurement accuracy. This dependstfierrespective installation in the
complete system and is out of responsibility of ZHEMER.
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2.17 Precision current transducer 700A (PSU700)

Figure 43: PSU700
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Figure 44: Dimensions of the PSU700
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2.17.1 A Safety warning!

Always connect the sensor first to the meter, dtehaards to the device under test.
Dont allow primary current without supply of the PSU!
Please refer to chapter 1.1: ‘Safety precautions’!

2.17.2 Specifications

Nominal input current 700A
Transformation ratio 1750:1
Measuring range PSU 700Apk
Maximum input overload 3.5kA for 0.1s
Bandwidth (small signal 0.5%, Rb=2.50hm)
+1dB DC to 10kHz
+3dB DC to 100kHz
Slew rate (10%-90%) > 100A/us
Burden <2.5 ohms
Isolation Test voltage DSUBgnNd to 25mm Busbar:
5kV AC

Attention: when using Busbar without
isolation regard DSUB cable isolation or
avoid contact!!

Degree of pollution 2

Temperature range +10°C to +50°C

Weight approx. 0.8kg

Output connection depending on adapter cable to LMGXx
supply 15V / 470mA

2.17.3 Accuracy

Accuracies based on: sinusoidal current, frequ&yo 100Hz, ambient temperature
23+3°C, calibration interval 1 year, conductorhe tniddle of the transducer.

Amplitude error Phase error
+(% of meas.value+% of measuring range PSU)
PSU700 0.015+0.005 0.02°

See specification of the LMG connection cable fer tMG measuring ranges and to
calculate the accuracy of the complete system.
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2.17.4 Sensor operation without supply

It is important to assure a stable power suppthefsensor before switching on the load
current! Theoperation of the sensor with load current andthout supply will cause
damageof the sensor and/or of the LMG/supply unit!

To remove the LMG/supply unit from the test locatiwithout removing the PSU sensors
from the current path, you can do alternatively:

» Leave the PSU at the current path and disconnedctahle at the PSU side.
Disconnect the DSUB9 plug from the PSU and conakcif the 9 pins and the shield at
thePSU plug together

or.

» Leave the PSU and the connection cable at therdysegh and disconnect the cable at the
LMG/supply unit side.

1. Systems with supply via LMG:
Disconnect the HDSUB15 plug from the LMG and conradicof the 15 pins and the shield
at thecable plug together

2. Systems with supply via supply unit SSU4:
Disconnect the HDSUB15 plug from the LMG and disoert the DSUB9 plug from the
supply unit SSU4. Connect all of the 15 pins aredghield at th& MG cable plug
together and connect all of the 9 pins and thddhietheSSU4 cableplug together

To do this, the load current has to be switchel off

2.17.5 Connection of the sensor with LMG90/310 or o  ther instruments with
current input

Use sensor suppy unit SSU4 with modification folUB8/200/400/700 and PSU-K3/K5/K10
and SSU4-K-L31 and direct current inputs I* and I.

2.17.6 Connection of the sensor with LMG95

Use PSU60/200/400/700-K-L95, supply via LMG95, ddidonal error terms, but only one
range and not suitable for small currents.

With slightly less accuracy at fullrange, but watbtnsiderably more dynamic range and so
better accuracy at small currents it is also péssduse PSU700-K-L50 and L95-Z07. With
this assembly you get 8 ranges and a good dynamwia tb a few Amps, but a small
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additional error term from the PSU700-K-L50 caldet LMG current scaling factor
appropriate to the scaling factor marked on thellabh L95-Z07.

It depends on the magnitude and the dynamic ofnis@suring current, which connection is

better.

2.17.7 Connection of the sensor with LMG450 (PSU700 -K-L45)
Use PSU700-K-L45 and SSU4 (standard version, withmdification).

, to PSU
] bsuof

““ to LMG
 HDSUB15m

to SSU
DSUBOf °

Figure 45; PSU700—K—5, to connect the PSU700tot he LMG450 and the SSU4

This cable ‘PSU700-K-L45’ is used to connect a @iea current sensor PSU700 to a power
meter LMG450 and to supply it by a sensor supply 88U4.

In the connector to the LMG450 the adjustment datae PSU700 head are available as well
as it's serial number. For this reason this cororastdelivered already mounted to the
PSU700 head and the screws are sealed, when yewhdered the package ‘PSU700-L45’.
This should prevent, that the wrong PSU700 headngsected to the cable.

The connection is quiet simple:

« Switch all power off and plug the connector labe8U-4’ to the SSU-4.

* Plug the connector labeled ‘LMG450’ to the LMG45@eznal sensor input.

* Now you can switch on the power and make your nreasents. The power of the EUT
should be switched on at least.

Measuring ranges (sensor input)

nominal value 10A 20A 40A 80A 160A 320A

max. trms value | 21.88A 43.75A 87.5A| 175A 350A 7004

max. peak value| 21.88A 43.75A 87.5A 175A] 350A 700A

limited by PSU700 to max. 700Apk!
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Accuracy
Use PSU700 and LMG450 specifications to calculaesiccuracy of the complete system.
Add +105mA (to the primary current) DC offset t@ace.

2.17.8 Connection of the sensor with LMG500 (PSU700 -K-L50)
Use PSU700-K-L50 and L50-Z14, supply via LMG500.

This cable ‘PSU700-K-L50’ is used to connect a [@iea current sensor PSU700 to the
power meter LMG500.

In the connector to the LMG500 the adjustment dathe PSU700 head are available as well
as it’s serial number. For this reason this cororastdelivered already mounted to the
PSU700 head and the screws are sealed, when yewlhdered the package ‘PSU700-L50'.
This should prevent, that the wrong PSU700 headnsected to the cable.

The connection is quiet simple:

Switch all power off, plug the connector labeleG500’ to the adapter L50-Z14 mounted
on the LMG500 current channel. Now you can switchite power and make the
measurements. The rangenames of LMG500, the seasw and calibration data are read out
of the sensor EEPROM automaticaly.

Measuring ranges (sensor input)

nominal value 2.5A | 5A 10A 20A 40A | 80A| 160A 3204

max. trms value | 5.47A 10.94A 21.887 43.75A 87.5A 175A 350R00A

max. peak value| 5.47A 10.94A 21.88A 43.75A 87.5A 175A 350F00A

limited by PSU700 to max. 700Apk!
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Accuracy
Use PSU700 and LMG500 specifications to calculaesiccuracy of the complete system.
Add +105mA (to the primary current) DC offset t@ace.

2.17.9 Connection elongation

To use the current sensor with a longer connedtiogth between power meter and PSU
connect a well shielded 1:1 extention cable betwberPSU (DSUB9f plug) and the PSU
connection cable (DSUB9m plug) and screw both ptagsther. This extention cable is
available at ZES (LMG-Z-DVxx). Required length (igpl5m) is to be given by customer
along with the order. Interference from strong &taoagnetical disturbed environments may
affect the measurement accuracy. This dependstfierrespective installation in the
complete system and is out of responsibility of ZHEMER.
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2.18 Precision current transducer 1000A (PSU1000HF)

95,0

98,5

Figure 47: Dimensions of the PSU1000HF

2.18.1 A Safety warning!

Always connect the sensor first to the meter, dtehaards to the device under test.
Dont allow primary current without supply of the PSU!
Please refer to chapter 1.1: ‘Safety precautions’!

2.18.2 Specifications

Nominal input current 1000A

Transformation ratio 1000:1

Measuring range PSU 1000Apk

Maximum input overload 4kAfor 0.1s
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Bandwidth (small signal 20App)

+0.4dB (is equivalent to +4.7%) 150kHz
+3dB 500kHz
Slew rate (10%-90%) > 100A/us
Burden 0..3ohms
Isolation 30V
use isolated primary cable!
Degree of pollution 2

Temperature range

+10°C to +50°C

Weight approx. 1.0 kg
Output connection depending on adapter cable to LMGXx
supply 15V / 1.07A

2.18.3 Accuracy

Accuracies based on: sinusoidal current, frequ&t€yo 100Hz, ambient temperature
23+3°C, calibration interval 1 year, conductorhe tniddle of the transducer.

Amplitude error Phase error
+(% of meas.value+% of measuring range PSU)

PSU1000HF 0.015+0.005 0.02°
See specification of the LMG connection cable fer tMG measuring ranges and to

calculate the accuracy of the complete system.

2.18.4 Sensor operation without supply

It is important to assure a stable power suppthefsensor before switching on the load
current! Theoperation of the sensor with load current awdthout supply will cause
damageof the sensor and/or of the LMG/supply unit!

2.18.5 Connection of the sensor with LMG90/310 or o  ther instruments with

current input

Use SSU4 with modification for PSU1000HF and PSUK&2K10 to connect PSU1000HF
with SSU4 and SSU4-K-L31 to connect current ougfuSU4 with LMG90/310 I* and 1.

2.18.6 Connection of the sensor with LMG95

Use SSU4 with modification for PSU1000HF and PSUK&2K10 to connect PSU1000HF
with SSU4 and SSU4-K-L31 to connect current outfuSU4 with LMG95 I* and |.
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2.18.7 Connection of the sensor with LMG450
Use PSU1000HF-K and SSWwéth modifikation for PSU1000HF.

y, to PSU
-] DSUBSf

to SSU n
DSUBSf \‘j

This cable ‘PSU1000HF-K’ is used to connect a ieai current sensor PSU1000HF to the
power meter LMG450 and to supply it by a sensopsupnit SSU4.

In the connector to the LMG the adjustment datdnefPSU head is available as well as it's
serial number. For this reason this connector liseted already mounted to the PSU head
and the screws are sealed. This should preventhtarong PSU head is connected to the
cable.

The connection is quiet simple:

» Switch all power off and plug the connector labe8U-4’ to the SSU-4.

* Plug the connector labeled ‘LMG’ to the LMG450 exrt sensor input

* Now you can switch on the power and make your nreasents. The power of the EUT
should be switched on at least.

Measuring ranges (sensor input)

nominal value 15A 31.25A 62.5A 125A 250A| 500A

max. trms value| 18.75A 37.5A| 75A 150A 312.53A 625A

max. peak valug 31.25QA 62.5A 125A 250A 500A 1004A

limited by PSU1000HF to max. 1000Apk!

Accuracy
Use PSU1000HF and LMG450 specifications to caleula¢ accuracy of the complete
system. Add £150mA (to the primary current) DC efftolerance.
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2.18.8 Connection of the sensor with LMG500
Use PSU1000HF-K and SSWwéth modifikation for PSU1000HF.

:, to PSU
DSUBO9f

to SSU
DSUBOf ‘&

This cable ‘PSU1000HF-K’ is used to connect a ieai current sensor PSU1000HF to the
power meter LMG500 and to supply it by a sensopbsupnit SSU4.

In the connector to the LMG the adjustment datdnefPSU head is available as well as it's
serial number. For this reason this connector liseted already mounted to the PSU head
and the screws are sealed. This should preventhtarong PSU head is connected to the
cable.

The connection is quiet simple:

» Switch all power off and plug the connector labe8U-4’ to the SSU-4.

* Plug the connector labeled ‘LMG’ to the LMG500 wilensoradapter L50-Z14.

* Now you can switch on the power and make your nreasents. The power of the EUT

should be switched on at least.

Figure 50: L50-Z14

Measuring ranges (sensor input)

nominal value 3.75A | 7.5A 15A 31.25A 62.5A 125A 250A 500A

max. trms value| 4.625A 9.375A| 18.75A 37.5A 75A 150A 312.H#25A

max. peak valug 7A 15.625A 31.25A 62.5A 125QA 250A 500QA 109

limited by PSU1000HF to max. 1000Apk!
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Accuracy
Use PSU1000HF and LMG500 specifications to caleula¢ accuracy of the complete
system. Add £150mA (to the primary current) DC efftolerance.

2.18.9 Connection elongation

To use the current sensor with a longer connedtiogth between power meter and PSU
connect a well shielded 1:1 extention cable betwberPSU (DSUB9f plug) and the PSU
connection cable (DSUB9m plug) and screw both ptagsther. This extention cable is
available at ZES (LMG-Z-DVxx). Required length (igpl5m) is to be given by customer
along with the order. Interference from strong &taoagnetical disturbed environments may
affect the measurement accuracy. This dependstfierrespective installation in the
complete system and is out of responsibility of ZHEMER.
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2.19 Precision current transducer 2000A (PSU2000)
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Figure 51: Dimensions of the PSU2000

2.19.1 A Safety warning!

Always connect the sensor first to the meter, dtedhwards to the device under test.
Dont allow primary current without supply of the PSU!
Please refer to chapter 1.1: ‘Safety precautions’!

2.19.2 Current direction marking

Please regard the arrow ‘technical current flowtha figure above! Sometimes the physical
curent flow is marked on the transducer, in dopl#ase compare with the technical drawing,

this arrow is valid.

2.19.3 Specifications

Nominal input current

+1000Apk to £2000Apk, useresthble in 125Apk
steps

Nominal secondary current

+1Apk

Transformation ratio

1000:1 to 2000:1, depends erstiected nominal
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input current

Measuring range PSU (normal

operation)

nominal input current

+1150Apk to +2300Apk, depends on the selected

Overload capacity (fault)

500kA for 0.1s

Bandwidth +3dB (small signal 0.5%DC to 100kHz

Inom)
Slew rate (10%-90%) >20kA/ms
Burden <1.2 ohms

Isolation

5kV AC

Test voltage secondary connector to busbar

Attention: when using Busbar without isolation
regard DSUB cable isolation or avoid contact!!

Degree of pollution 2
Temperature range transducer head: 0°C to +60°C
electronics: +10°C to +40°C

Weight

transducer head: 3.5kg

Output connection

25 pole Sub-D from sensor heaxdasuring
electronics mounted in a separate rack (PSU-S20)

2.19.4 Accuracy

Accuracies based on: sinusoidal current, frequ&t€yo 100Hz, ambient temperature

23+3°C, calibration interval 1 year, conductorhe tniddle of the transducer.

Amplitude errort(% of measuring value + Phase errdy
% of measuring range PSU)
PSU2000 0.015+0.005 0.02°

Use PSU2000 and LMG specifications to calculateatteairacy of the complete system.

2.19.5 Programming the PSU2000 with the programming plug

A If the programming plug is used, always connect thprogramming plug to the
transducer head side of the cable, NOT to the PSU28!

For the current range 1000A no programming plugagiired.
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Connection
PIN No. Jumper wiring
Current P2 P1 only at P1
male female
1000A No programming plug required, connect cabieatly to the head
1125A 12 to 6 7 to 12
24 to 18 19 to 24
1250A 12 to 8 9 to 12
24 to 20 21 to 24
1375A 12 to 6 7 to 8 9 to 12
24 to 18 19 to 20 21 to 24
1500A 12 to 10 11 to 12
24 to 22 23 to 24
1625A 12 to 6 7 to 10 11 to 12
24 to 18 19 to 22 23 to 24
1750A 12 to 8 9 to 10 11 to 12
24 to 20 21 to 22 23 to 24
1875A 12 to 6 7 to 8 9 to 10
(refer 11 to 12
example 24 to 18 19 to 20 21 to 2%
2.19.6) 23 to 24
2000A 12 to 6 7 to 8 9 to 10
11 to 12
24 to 16 17 to 18 19 to 20]
21 to 22 23 to 24
1 to 1
2 to 2
Fixed 4 to 4
connections 5 to 5 all jumper wirings depend on the
for all 13 to 13 currents to be measured
currents 14 to 14
15 to 15
25 to 25

P1 is connected to the PSU2000 head, P2 to the,qalidr 2.19.8.
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2.19.6 Programming example of the Programming plug

In the following figure you can see an programmexgmple for 1875 Ampere.

Programming plug

' P1 (female) (male) P2:
i Connector to Connector:
' transducer head to cable:
: N\
o ig ||
I 14 14| |
2. 2 o !
| e 15 o 15|
Hos NI
|t 3!
: o Bl
1| 6 e 6 o
l,._, 19: .7 19
Cla & ¥
e k:l o
B 9
E;/?O %: 1.0 {2
',1.1 23 : :I 23
e % %
12 12
| e—25 25 | !
E N Shield 13/:

programming wiring

Figure 52: Schematic of the PSU2000 programming plu g for 1875A

2.19.7 Supply unit PSU-S20
Magazin (19) for electronic board and supply ab13 PSU2000.

Input voltage 230V (110V on request)
Dimensions W*D*H 19“* 300mm * 3 units
Weight 10kg

Connection PSU-S20 to PSU2000 standard length: 8dsial 25 pole DSUB cable
optional available on request: 5m, 10m

ZES part number: PSU2000-K-xxx (where xxx is the
cable length in m)
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2.19.8 Pictures of the PSU2000 connection

Transducer head

" Transducer Head

Programming Plug

Programming plug
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2.19.9 Connection of the sensor with LMG90/310 or o  ther instruments with
current input

Use direct current inputs I* and .

2.19.10 Connection of the sensor with LMG95

direct current input I* and | 150mA .. 1.2A range ahges
with L95-08-2 modification 10mA .. 1.2A range 8 rasge
with LMG-SHO0O01 (1 ohm) 30mA .. 1A range 6 ranges

2.19.11 Connection of the sensor with LMG450

direct current input I* and | 600mA .. 1.2A range ahges
with L45-222 30mA .. 1A range 6 ranges

2.19.12 Connection of the sensor with LMG500
direct current input I* and | 20mA .. 1.2A range hgas
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2.20 Precision current transducer 5000A (PSU5000)
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Figure 54: Dimensions of the PSU5000 supply unit
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Figure 55:PSU5000 three phase system

2.20.1 A Safety warning!

All transducer heads must be connected to eartimgto

First connect the transducer head to the unit usiagransducer head cable and mount
the programming plug in the connector on the headnect the power meter, switch

on the PSU5000 and afterwards switch on the demnder test.

Dont allow primary current without supply of the PSU unit!

Please refer to chapter 1.1: ‘Safety precautions’!

2.20.2 Grounding the transducer head

For safety reasons, all transducer heads mustriveected to earth ground! Connect the earth

wire to the transducer head using a M10 ring teafrfmstened to one of the 4 mounting holes
on the brackets.

2.20.3 Quick start / power up the system
To quickly get your PSU5000 system up and runnatigdv the instructions:

» Connect the transducer head to the electronicsapgly unit using the supplied
transducer head cable and mount the programmirgiplthe connector on the head.

» Connect the precision power meter LMG to the PSI0O5talogue current output using the
supplied adapter.

* See that the transducer head is connected to earth!

* Make sure the voltage selector on the IEC inlekisto the local voltage and connect the
power cord.
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» Switch on the system. The PSU5000 will now meatheeurrent running through the
transducer head. On the front plate the statulseofihit can be monitored using the 7
LEDs.

Cabinet front Cabinet rear

H
.
E Analog out cablea

Programming plug

Overload

Power

Status Transducer head cable

IpLow
600A

2000A
50004

IP

Primary cable/
Busbar

—I —— L T UGS
! - =» Sync out signal to other units
! Sync source from another unit
. € 100/115/230V 50~60Hz

Figure 56:PSU5000 installation

2.20.4 LEDs on the front

On the front of the electronics and supply rackdhae 7 LEDs for indication of system
status, warning and error:

POWER: This LED is lit (blue) when the electronicglasupply rack is on.

STATUS: This LED is lit (green) when the statusué unit is OK.

Ip LOW: This LED is lit (yellow) when the current gsing through the transducer head
is below 0.5% of the programmed maximum current.

600A: not used
2000A: not used
5000A: This LED is lit (yellow) when a PSU5000 trdnser head is connected to the

electronics and supply rack.

OVERLOAD: This LED is lit (red) when the current pasy through the transducer head
exceeds 130% of the maximum current for the tracesdinead (including
programming) or the transducer head saturates.

2.20.5 Status / Interlock connector

All signals on the Status / Interlock port are fiog relay type. All signals are therefore
isolated from the electrical circuits of the ulitaximum allowed voltageon the relay
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switchess 33VAC or 70VDC. Exceeding this limit may cause malfunction or dgmthe
equipment. DSUB9 male, pin assignment:

pinl: Normal operation on. When the unit statusks(®@ormal operation) this pin is
connected to the Normal operation common pin.

pin2: Normal operation off. When the unit statuaas OK (error, overload warning etc.)
this pin is connected to the Normal operation commo

pin3: Ip Low common: This pin is connected to eithiekow on or Ip Low off depending on
the unit’s status.

pind: Overload warning on: This pin is connectethi® Overload common pin when the
current through the transducer head exceeds 1@k shaximum programmed
current.

pin5: Overload warning Off: This pin is connectedtie Overload common pin when the
unit is in normal mode and the current throughtthesducer head is within the
measurement area.

pin6: Normal operation common: This pin is connedtedither Normal operation on or the
Normal operation off depending on the unit’'s status

pin7: Ip Low on: This pin is connected to Ip Low cmon when the current through the
transducer head is below 0.5% of the programmercur

pin8: Ip Low off: This pin is connected to the Ipk@ommon when the current through the
transducer head is above 0.5% of the programmedrdur

pin9: Overload warning common: This pin is connedtedither Overload warning on or
Overload warning off pin depending on the unitatgs.

2.20.6 Analogue output connection

DSUB15 female, pin assignment:

pinl,2: current return (llow)
pin9,10: current out (I*)
pin3,4,5,6,7,8,11,12,13,14,15: do not connect!

2.20.7 Mounting requirements

The electronics and supply unit must be mountetzbotally. To ensure proper cooling the
heat sink on the right and the air inlet on thédefe of the unit must be kept free. Failure to
do this may result in improper cooling of the sgst@hich may lead to malfunction of the
unit.

Transducer heads are mounted using four M10 sdresgsted into the holes on the brackets.
The heads can be installed in any directions.
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2.20.8 Specifications

nominal input current +2500Apk to £5000ApK,
user selectable in 250Apk steps, please specdydair
nominal secondary current +2Apk

transformation ratio

depends on programming adapter
(max. nominal input current):
1250:1 ... 2500:1

overload capacity

1000% of nominal input currentGdrs
115% of nominal input current min. overload trip

DC accuracy
offset
transfer ratio
linearity

initial: <2ppm, <0.1ppm/K, <1lppm/month

initial: <6ppm, <0.1ppm/K, <1lppm/month

initial: <3ppm, <0.1ppm/K

Use PSU5000 and LMG specifications to calculate the
accuracy of the complete system.

bandwidth +3dB (<0.5% Inom)

DC to 50kHz

dynamic response

slew rate (10%-90%): >20A/us
delay time: <lus

external burden

0..0.75 ohms

busbar free zone

| =450mm, r = 225mm

isolation

operating voltage: 2800Vac

test voltage busbar to GND: 5kVac

Attention: when using Busbar without isolation regad
output cable isolation or avoid contact!!

degree of pollution

2

operating environment

temperature transducer head #®+55°C
temperature electronics rack: +10°C to +40°C
humidity (noncondensing): 20-80%RH

weight transducer head: approx. 17kg

supply rack: approx. 5kg
power supply 100/110/230V £10% (selectable), 50. 5QHOVA
connection cable between standard: 2.5m

transducer and supply unit

optional on request: up to 30m

analogue output connector

DSUBI15 female, use analoguent output adapter to
connect with the power meter LMG

status/interlock connector DSUB9 male
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2.20.9 Connection of the sensor with LMG90/310 or o ther instruments with
current input

Use direct current inputs I* and .

2.20.10 Connection of the sensor with LMG95

direct current input I* and | 150mA .. 2.5A range amges
with L95-08-3 modification 40mA .. 2.5A range 7 rasge

2.20.11 Connection of the sensor with LMG450
direct current input I* and | 600mA .. 2.5A range ahges

2.20.12 Connection of the sensor with LMG500
direct current input I* and | 20mA .. 2.5A range Bgas

2.20.13 Included in delivery

 transducer head

» connection cable between transducer head andatexdrack length 10m
optional: 2.5m, 5m, 20m or 30m

» rack with supply and electronics, including AC powerd

e programming plug,
please specify the current range at order!

» analogue current output adapter for the conneetitimthe precision powermeter LMG
DSUB15 female to 4mm plug, 2.5m optional up to 15m
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2.21 Hall current sensors, 50/100/200A, int.supply  (L45-Z28-HALLXxx)
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Figure 57: Dimensions of the L45-228-HALL50 and HAL  L100
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Figure 58: Dimensions of the L45-728-HALL200

2.21.1 A Safety warning!

Always connect the sensor first to the meter, dteh@ards to the device under test.
Connecting cable without savety isolation! Avoidtart to hazardous voltage!

Do not overload any current sensor with more thaniie measurable TRMS value!
Please refer to chapter 1.1: ‘Safety precautions’!

2.21.2 Specifications and accuracies

Accuracies based on: sinusoidal current, ambienpégature 23+3°C, calibration interval 1
year, conductor in the middle of the hall sensor.
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Sensor HALL50 HALL100 HALL200
Rated range value 35A 60A 120A
Measurable TRMS value 50A 100A 200A
Permissible peak value 70A 120A 240A
Accuracies in % of measurable TRMS value at 50Hz +0.9 +0.7 +0.65

DC offset error at 25°C +0.2A +0.2A +0.4A

DC offset thermal drift (0°C.. 70°C) +0.5A +0.5A +0.5A
Response time at 90% of measurable TRMS value <lus <lus <lus

di/dt accurately followed > 200Afs > 200A[1s > 200A[1s
Bandwidth (-1dB) DC to 200kHz | DC to 200kHz| DC to 100kH}

Use HALLxx and LMG specifications to calculate @ecuracy of the complete system.
This sensors are supplied by the HD15 sensor ctomeicthe LMG.
2.21.3 Sensor operation without supply

It is important to assure a stable power suppthefsensor before switching on the load
current! Theoperation of the sensor with load current andthout supply will cause
damageof the sensor and/or of the LMG/supply unit!

To remove the LMG/supply unit from the test locatwgithout removing the sensors from the
current path, disconnect the HD15 plug from the LIt connect all of the 15pins together
with ground (shield of the plug). To do this, tead current has to be switched off!

2.21.4 Connection of the sensor with LMG90/310
The use with LMG90 and LMG310 is not possible.

2.21.5 Connection of the sensor with LMG95

Use L95-Z07, internal supply via LMG and the Isarexternal shunt input. Set LMG current
scaling factor appropriate to the scaling factorkad on the label on L95-Z07.

2.21.6 Connection of the sensor with LMG450

Use sensor input, you get the following ranges:

HALLS5O:

nominal value 1.09A| 2.19A| 4.38A 8.75A 17.5A 354‘

max. trms value | 1.57A| 3.13A 6.25A 125A 25A 50A

max. peak value| 2.19A 4.38A 8.75A 17.5A 35A 70RA

HALL100:

ZES ZIMMER Electronic Systems GmbH Phone ++49 (0)6171 628750, Fax ++49 (0)6171 52086
Tabaksmihlenweg 30, D-61440 Oberursel 94/191 enads@zes.com, internet: www.zes.com



Curreensors

nominal value 1.88A| 3.75A| 7.5A 15A| 30A 60A

max. trms value | 3.13A| 6.25A 12.5A 25A 50A 1004

max. peak value| 3.75A 7.5A| 15A 304 60A 1204

HALLZ200:

nominal value 3.75A| 7.5A 15A| 30A| 60A 120A

max. trms value | 6.25A| 12.5A 25A 50A 100A 2004

max. peak value| 7.5A | 15A 30A 60A 120A 2404

2.21.7 Connection of the sensor with LMG500
Use L50-Z14, you get the following ranges:

HALLS5O:

nominal value 0.27A| 0.55A| 1.09A 2.19A 4.38A 8.75A 17.5A 35A

max. trms value | 0.39A| 0.79A 1.57A 3.13A 6.25A 125A 25A S5JA

max. peak value| 0.55A 1.09A4 2.19A 4.38A 8.75A 17.5A 35A 7qA

HALL100:

nominal value 0.47A| 0.94A| 1.88A 3.75A 7.5A| 15A 30A 60A

max. trms value | 0.79A| 1.57A 3.13A 6.25A 125A 25A 50A 100A

max. peak value| 0.94A 1.88A 3.75A 7.5A| 15A 30A 60A 120|A

HALLZ200:

nominal value 0.94A| 1.88A| 3.75A T7.5A| 15A 30A 60A| 1204

max. trms value | 1.57A| 3.13A 6.25A 125A 25A 50QA 100A 200

max. peak value| 1.88A 3.75A 7.5A| 15A 30A 60A 120A 240|A
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2.22 Hall current sensors, 300/500/1k/2kA, ext.supp Iy (L45-Z29-HALLXxX)
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Figure 59: Dimensions of the L45-729-HALL300
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Figure 60: Dimensons of the L45-7229-HALL500
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Figure 61: Dimensions of the L45-729-HALL1000
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Figure 62:

2.22.1 A Safety warning!

m

Dimensions of the L45-Z29-HALL2000
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fo supply unif

HDSUB15M
fo LMG

Always connect the sensor first to the meter, dtedhwards to the device under test.
Connecting cable without savety isolation! Avoichtaxt to hazardous voltage!

Do not overload any current sensor with more thanhe measurable TRMS value!
Please refer to chapter 1.1: ‘Safety precautions’!

2.22.2 Specifications and accuracies

Accuracies based on: sinusoidal current, ambienpé&eature 23+3°C, calibration interval 1

year, conductor in the middle of the hall sensor.

Sensor HALL300 HALL500 | HALL1000 | HALL2000
Rated range value 250A 400A 600A 1000A
Measurable TRMS value 300A 500A 1000A 2000A
Permissible peak value 500A 800A 1200A 2100A
Accuracies in % of measurable TRMS value at +0.4 0.8 +0.4 +0.3
50Hz

DC offset error at 25°C +0.4A +0.5A +2A +4A

DC offset thermal drift (0°C.. 70°C) +1.3A +0.6A +2.5A +1.5A
Response time at 90% of measurable TRMS vglue <1us <lus <lus <lus
di/dt accurately followed > 100Aps > 100A[s > 50A[s > 50A[s
Bandwidth (-1dB) DC..100kHz DC..100kHz DC..150kHz D®OkHz
Supply current @ +15V 270mA 420mA 270mA 460mA

Use HALLxx and LMG specifications to calculate @ecuracy of the complete system.

This sensors have an additional 9 pin SUB-D commdot an external supply (for example
SSU4). If you want to use your own supply, you hevase the following pins of the 9 pin

SUB-D connector:
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GND: Pin 3and Pin 4 (always connect both)
-15V. Pin5
+15V Pin9

Please make sure, that your own power supply daa tire needed supply current. If you
offer too few current you will get distortions aather accuracy losses in your measured
current without warning!

2.22.3 Sensor operation without supply

It is important to assure a stable power suppthefsensor before switching on the load
current! Theoperation of the sensor with load current awdthout supply will cause
damageof the sensor and/or of the LMG/supply unit!

To remove the LMG/supply unit from the test locatigithout removing the sensors from the
current path, disconnect the DSUB9 plug and the $pltig from the LMG and connect all
of the 9pins and all of the 15pins together withugrd (shield of the plugs). To do this, the
load current has to be switched off!

2.22.4 Connection of the sensor with LMG90/310
The use with LMG90 and LMG310 is not possible.

2.22.5 Connection of the sensor with LMG95

The use with LMG95 is not recommended, better US@:Z29-Hallxx and L95-Z07. Set
LMG current scaling factor appropriate to the sualactor marked on the label on L95-Z07.

2.22.6 Connection of the sensor with LMG450

Use sensor input, you get the following ranges:

HALL300:

nominal value 7.8A | 15.6A| 31.1A 62.5A 125A 2504

max. trms value | 9.4A 18.7A 37.5A 75A 150A 3004

g

max. peak value| 15.6A 31.1A 62.5A 125A 250A S00A

HALLS500:

nominal value 12.5A| 25A 50A 100A| 200A 400A

max. trms value | 15.6A| 31.1A 62.5A 125A 250A 500p

max. peak value| 25A 50A 100A| 200A 400A 800

>
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HALL1000:

nominal value 18.7A| 37.5A| 75A | 150A] 300A 600A

max. trms value | 31.1A| 62.5A 125A 250A 500A 1000|A

max. peak value| 37.5A 75A 150A 300A 600A 1200|A
HALL2000:

nominal value 31.1A| 62.5A| 125A] 250A 500A 1000{\

max. trms value | 62.5A| 125A| 250A 5004 1000A 2000k

max. peak value| 65.6A 131A| 263A 525A 1050A 210QA

2.22.7 Connection of the sensor with LMG500
The use with LMG500 is not recommended, pleasé.56€229-Hallxx
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2.23 Hall current sensors, 300/500/1k/2KA, int.supp ly (L50-Z29-HALLXxXx)
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Figure 63: Dimensions of the L50-229-Hall300
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Figure 64: Dimensons of the L50-Z229-Hall500
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Figure 66: Dimensions of the L50-229-Hall2000
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2.23.1 A Safety warning!

Always connect the sensor first to the meter, dteh@ards to the device under test.
Connecting cable without savety isolation! Avoidtart to hazardous voltage!

Do not overload any current sensor with more thaniie measurable TRMS value!
Please refer to chapter 1.1: ‘Safety precautions’!

2.23.2 Specifications and accuracies

Accuracies based on: sinusoidal current, ambienpégature 23+3°C, calibration interval 1
year, conductor in the middle of the hall sensor.

Sensor HALL300 HALL500 | HALL1000 | HALL2000
Rated range value 250A 400A 600A 1000A
Measurable TRMS value 300A 500A 1000A 2000A
Permissible peak value 500A 800A 1200A 2100A]
Accuracies in % of measurable TRMS value at +0.4 +0.8 +0.4 +0.3
50Hz

DC offset error at 25°C +0.4A +0.5A +2A +4A

DC offset thermal drift (0°C.. 70°C) +1.3A +0.6A +2.5A +1.5A
Response time at 90% of measurable TRMS value <1ps <lus <lus <lus
di/dt accurately followed > 100ALs > 100A[1s > 50A[s > 50A[s
Bandwidth (-1dB) DC..100kHz DC..100kHz DC..150kkHz DO0OkHz

Use HALLxx and LMG specifications to calculate @ecuracy of the complete system.

2.23.3 Sensor operation without supply

It is important to assure a stable power suppthefsensor before switching on the load
current! Theoperation of the sensor with load current awdthout supply will cause
damageof the sensor and/or of the LMG/supply unit!

To remove the LMG/supply unit from the test locatigithout removing the sensors from the
current path, disconnect the HD15 plug from the L&It connect all of the 15pins together
with ground (shield of the plug). To do this, tead current has to be switched off!

2.23.4 Connection of the sensor with LMG90/310
The use with LMG90 and LMG310 is not possible.

2.23.5 Connection of the sensor with LMG95

Use L95-Z07, internal supply via LMG and the Iserescernal shunt input. Set LMG current
scaling factor appropriate to the scaling factorked on the label on L95-Z07.
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2.23.6 Connection of the sensor with LMG450

The use with LMG450 isot possible!

2.23.7 Connection of the sensor with LMG500

Use L50-Z14, internal supply via LMG, you get tioidwing ranges:

HALL300:

nominal value 2A 3.9A| 7.8A | 15.6A] 31.1A 62.5A 125A 2504
max. trms value | 2.4A| 4.7A| 9.4A | 187A 37.5A T75A 150A 300p
max. peak value| 3.9A| 7.8A] 15.6A 31.1A 62.5A 125A 250A 5004A
HALLS50O0:

nominal value 3.13A| 6.25A| 12.5A 25A S50A 100A 200A 4004
max. trms value| 3.9A | 7.8A | 15.6A 31.1A 625A 125A 250A 500A
max. peak value| 6.25A 12.5A 25A S50A 100A 200A 400A 80CGA
HALL1000:

nominal value 4. 7A| 9.4A | 18.7A] 37.5A T75A| 150A 300A 600A
max. trms value | 7.8A| 15.6A] 31.1A 62.5A 125A 2507 500A 1004A
max. peak value| 9.4A| 18.7A 37.5A 75A 150A 300A 600A 1204A
HALL2000:

nominal value 7.8A | 15.6A| 31.1A] 6254 125A 250A 500A| 1000QA
max. trms value | 15.6A| 31.1A 62.5A 125A 250A 500A 1000A 2A0(
max. peak value| 16.4A 32.8A 65.6A 131A 263A 525A 105Q0A 2409
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2.24 Rogowski flex sensors (L45-Z32-FLEXxX)

—) N
W

HDSUBT5M
fo LMG-450

Clip on rectangular a x b

Clip on round

Figure 68: Dimensions of the L45-Z32-FLEX xx

2.24.1 A Safety warning!

Always connect the sensor first to the meter, dteh@ards to the device under test.
Connecting cable without savety isolation! Avoidhtact to hazardous voltage!
Please refer to chapter 1.1: ‘Safety precautions’!

2.24.2 Specifications

Sensor FLEX 500 FLEX 1000 FLEX 3000
Rated range value 500A 1000A 3000A
Permissible peak range value 700A 1400A 4200A
Position sensitivity +5% +2% +2%
Frequency range 10Hz .. 5kHz 10Hz .. 5kHz 10Hz .. 5kHz
Phase Shift (at 50/60Hz, cable in middle of thedhea 0.1° 0.1° 0.1°
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Rogowski sensor length 30cm 40cm 75cm
Connection cable length 2m 2m 2m

Clip on round (diameter) 75mm 110mm 200mm
Clip on rectangular (a x b) 20mm x 85mm  30mm x 120mn@mm x 250mm
max. loops 1 1 3
Weight 100g 120g 160g
Temperature range -20°C .. +85°C

Protection class 600V / CATII

Degree of pollution 2

Output connection HD15 plug (with EEPROM) for LMG sensor inpulf

2.24.3 Accuracy
Accuracies based on: sinusoidal current, ambienpégature 23+3°C, calibration interval 1

year, conductor in the middle of the clamp.

The values aret(% of measuring value + % of rated range value)
Frequency/Hz 10Hz to 45HZ 45Hz to 65Hz 65Hz to 1kHz 1ki#to SkHz

N

FLEX xx current accuracy 0.5+1.5 0.5+0.6 0.5+1.5 5+5
Use FLEXxx and LMG specifications to calculate #oeuracy of the complete system.

2.24.4 Sensor operation without supply

It is important to assure a stable power suppthefsensor before switching on the load
current! Theoperation of the sensor with load current awthout supply will cause
damageof the sensor and/or of the LMG/supply unit!

To remove the LMG/supply unit from the test locatigithout removing the sensors from the
current path, disconnect the HD15 plug from the L&It connect all of the 15pins together
with ground (shield of the plug). To do this, tead current has to be switched off!

2.24.5 Connection of the sensor with LMG90/310
The use with LMG90 and LMG310 is not possible.

2.24.6 Connection of the sensor with LMG95

Use L95-Z07, internal supply via LMG and the Isefescernal shunt input. Set LMG current
scaling factor appropriate to the scaling factorked on the label on L95-Z07.

2.24.7 Connection of the sensor with LMG450

Use sensor input, internal supply via LMG, you tpet following ranges:
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FLEX500:

nominal value 15.6A| 31.3A] 62.5A 125A 250A 5004
max. trms value | 15.6A| 31.3A 62.5A 125A 250A 500p
max. peak value | 21.9A 43.8A 87.5A 175A 350A 700

FLEX1000:

nominal value 31.3A| 62.5A| 125A| 250A 500A 1000]\
max. trms value 31.3A| 6254 1254 2504 500A 1000Q
max. peak value | 43.8A 87.5A 175A 350A 700A 1400A

FLEX3000:

nominal value 93.8A| 188A| 375A| 750A | 1500A 3000
max. trms value | 93.8A] 188A] 375A 750A| 1500 3000Q
max. peak value | 131A| 263A 525A 1050A 2100A 4200A

P

2.24.8 Connection of the sensor with LMG500
Use L50-Z14, internal supply via LMG, you get tioidwing ranges:

FLEX500:
nominal value 3.9A| 7.8A | 15.6A] 31.3A 62.5A 125A 250A 500p
max. trms value | 3.9A| 7.8A | 15.6A 31.3A 62.5A 1257 250A 500A

max. peak value | 5.5A| 10.9A 21.9A 43.8/

Pad

87.5A 175A 350A 70(QA

FLEX1000:

nominal value 7.8A | 15.6A| 31.3A] 6254 1254 250A 500A 1000A
max. trms value | 7.8A | 15.6A] 31.3A 625A 125A 2507 500A 1004A
max. peak value | 10.9A 21.9A 43.8A 8757 175A 350A 700A 1400

>
P

5>

FLEX3000:

nominal value 23.5A| 46.9A] 93.8A 188A 375A 750A| 1500A 300gA
max. trms value | 23.5A| 46.9A 93.84 188A 375A 750A 1500A 3A0(
max. peak value | 32.8A 65.6A 131A 263A 525A 1050A 2100A 4=09
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2.25 HF-summing current transformer (L95-Z06)

Figure 69: L95-7206

2.25.1 A Safety warning!

Always connect the sensor first to the meter, dteh@ards to the device under test.
Please refer to chapter 1.1: ‘Safety precautions’!

L95-Z06 is an accessory for the precision powerensdtMG with a high bandwidth. It
simplifies the measurement of output power in Hrglquency applications with floating
potential. For example: lighting applications, afionic systems, loss power measurement at
television deflection coils. The high frequencyigagrovides best accuracy at high
frequencies. The current transformer has a voltageut, for the direct connetion to the LMG
external Shunt-/ Transformer input.

The two galvanically separated primary windingssarigable to use in series to increase the
sensitivity for small currents. And it can be useadwell to build the difference of two (e.g.
lamp-) currents. If not needed the second primanglimg can be left open.

The guard terminal may be grounded to bypass dapaarrents from input to output. This
reduce errors introduced by common mode voltage.

2.25.2 Specifications

Nominal input current 15A at 11 or 12 or (11+12)
Transformer ratio 18A:3V (set Iscale to 6)
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Measuring range

18A (sum of 11+12)

Maximum input

20A at |11 and 20A at 12 for 1s

Bandwidth

5kHz to 500kHz

output burden > 100kQ
Working voltage 600V CAT. lll, 1000V CAT Il
Degree of pollution 2

Temperature range

-10°C to +50°C

Output connection

safety sockets 4mm (use twistadisléo LMG)

Guard connection

safety socket 4mm, green/yellow

Input connection

safety sockets 4mm

Weight

2009

Size I*'w*h

120mm*65mm*45mm

2.25.3 Accuracy

Accuracies based on: ambient temperature 23+31{Drathon interval 1 year.

at 5kHz to 500kHz(% of measuring value

Phase difference

N

0.5

10

Use L95-Z06 and LMG specifications to calculatedheuracy of the complete system.

2.25.4 Wiring schematics

2.25.4.1 Lower currents

max. 9A

&

=l

_

high
frequency
source

\ load

Oguard

B

Figure 70: Low current application
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For applications with lower currents use both isgatseries and set the LMG Iscale to 3.

2.25.4.2 Higher currents

max. 18A
i D
high
frequency 11
source load
oguard
—_— CB) LMéP

Figure 71: High current application

For applications with higher currents use both tagarallel and set the LMG Iscale to 6.

2.25.4.3 Arithmetic mean value

max. 9A —
@ Q:na_) /—.ﬁ—h
12 ~ =
= OO
high
frequency
source Qpuard load
e %LMéP

Figure 72: Arithmetic mean value application

To determine the arithmetic mean value of two cugelmean = (I11+12)/2, set the LMG

Iscale to 3. In high frequency lightning applicasovhere a earth current worth mentioning is
present, the light density is proportional to théhanetic mean value of the two currents |1
and 12.

ZES ZIMMER Electronic Systems GmbH Phone ++49 (0)6171 628750, Fax ++49 (0)6171 52086
Tabaksmihlenweg 30, D-61440 Oberursel 108/191 es@ds@zes.com, internet: www.zes.com



Curreensors

2.25.4.4 Difference of two currents

20
max. 18A ’ ] Istarter
_’_[’O—’Q > |
g Isum
— llamp starter
electronic electronic
ballast
)

Figure 73: Difference of two currents

To determine the difference of two currents: llanspmn-Istarter, set the LMG Iscale to: 6.
The lamp current llamp is the difference of Isurd #me current through the starter electronic
during the operation.

2.25.4.5 Improving the accuracy due to common mode effects

In high frequency applications with current measwst on high common mode voltage
potential it is advantageous to connect the lovpwiubf this current transformer with earth.
There is a double galvanic separation: in the LM@ imside the current transformer itself. So
the secondary side has neither galvanic contabttvé load current nor with earth: the
current channel is floating on an undefined po&énlihe HF-accuracy can be improved by
draging down the floating voltage to about earttepbal.

2.25.5 Connection of the sensor with LMG90/310 or o ther instruments with
current input

The use with LMG90 is not possible. With LMG310 usensor/external Shunt input.

2.25.6 Connection of the sensor with LMG95

Use Isensor/external Shunt input.
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2.25.7 Connection of the sensor with LMG450

You can use L45-Z09, but it is not recommendedsmthis high frequency sensor with the
LMGA450.

2.25.8 Connection of the sensor with LMG500

Use Isensor/external Shunt input.
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2.26 Highvoltage HF-summing current transformer (L9  5-Z06-HV)

Figure 74: L95-206-HV

2.26.1 A Safety warning!

Always connect the sensor first to the meter amthehe guard terminal, and
afterwards to the device under test.

The guard terminal must be groundedto bypass capacitiv currents from input to
output. This also reduce errors by common modegselt

Please refer to chapter 1.1: ‘Safety precautions’!

L95-Z06-HV is an accessory for the precision pometers LMG with a high bandwidth. The
high voltage version of L95-Z06 eliminate the 4mafesy sockets as input terminals. The
limited clearances and creepage distances are sghimyvusage of highvoltage wire. All other
specifications are the same as L95-Z06.

It simplifies the measurement of output power ighhfrequency applications with floating
potential. For example: lighting applications, aftonic systems, loss power measurement at
television deflection coils. The high frequencyigagrovides best accuracy at high
frequencies. The current transformer has a volbageut, for the direct connetion to the LMG
external Shunt-/ Transformer input.

The two galvanically separated primary windingssarable to use in series to increase the
sensitivity for small currents. And it can be useadwell to build the difference of two (e.g.
lamp-) currents. If not needed the second primangling should be used in parallel to the
first primary winding.
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2.26.2 Specifications

Nominal input current

15A at 11 or 12 or (11+I2)

Transformer ratio

18A:3V (set Iscale to 6)

Measuring range

18A (sum of 11+12)

Maximum input

20A at |11 and 20A at 12 for 1s

Bandwidth

5kHz to 500kHz

Output burden > 100kQ
Working voltage 5kVtrms
Transient overvoltage 10kVpk
Degree of pollution 2

Temperature range

-10°C to +50°C

Output connection

safety sockets 4mm (use twistaedisléo LMG)

PE connection

safety socket 4mm, green/yellow

Input connection

free highvoltage wire approx. 0.8m

Weight

3009

Size I*'w*h

120mm*65mm*125mm

2.26.3 Accuracy

Accuracies based on: ambient temperature 23+31{Drathon interval 1 year.

at 5kHz to 500kHz(% of measuring valug

Phase difference

N

0.5

10

Use L95-Z06 and LMG specifications to calculatedheuracy of the complete system.
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2.26.4 Wiring schematics

2.26.4.1 Lower currents

max. 9A
i ] .jl]
I
high
frequency 11

source load
12

Oguard

p— o LM(?

X

Figure 75: Low current application

For applications with lower currents use both isgatseries and set the LMG Iscale to 3.

2.26.4.2 Higher currents

max. 18A

.ﬁ
sl
high
frequency 1
source load

Oguard

I 0 LM(?

X

Figure 76: High current application
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For applications with higher currents use both tagarallel and set the LMG Iscale to 6.

2.26.4.3 Arithmetic mean value

max. 9A

——
@ 11 _/—.‘E]_(i
O=20 N
_r=
high
frequency
source Oguard load
— L pud

Figure 77: Arithmetic mean value application

To determine the arithmetic mean value of two cuselmean = (I11+12)/2, set the LMG

Iscale to 3. In high frequency lightning applicasovhere a earth current worth mentioning is
present, the light density is proportional to théhanetic mean value of the two currents |1
and 12.

2.26.4.4 Difference of two currents

Istarter

max. 18A

_

Y

starter
electronic electronic

ballast

Figure 78: Difference of two currents

To determine the difference of two currents: llangpmn-Istarter, set the LMG Iscale to: 6.
The lamp current llamp is the difference of Isurd #me current through the starter electronic
during the operation.
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2.26.4.5 Improving the accuracy due to common mode effects

In high frequency applications with current measwst on high common mode voltage
potential it is advantageous to connect the lovpwiubf this current transformer with earth.
There is a double galvanic separation: in the LM@ imside the current transformer itself. So
the secondary side has neither galvanic contabttvé load current nor with earth: the
current channel is floating on an undefined po&énlihe HF-accuracy can be improved by
draging down the floating voltage to about earttepbal.

2.26.5 Connection of the sensor with LMG90/310 or o  ther instruments with
current input

The use with LMG90 is not possible.

With LMG310 use Isensor/external Shunt input.

2.26.6 Connection of the sensor with LMG95

Use Isensor/external Shunt input.

2.26.7 Connection of the sensor with LMG450

You can use L45-Z09, but it is not recommendedsmthis high frequency sensor with the
LMGA450.

2.26.8 Connection of the sensor with LMG500

Use Isensor/external Shunt input.
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2.27 Low current shunt (LMG-SHxx)
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g

Figure 79: LMG-SHxx

2.27.1 A Safety warning!

Always connect the sensor first to the meter, dtedhwards to the device under test.
Please regard that therenig isolation inside the Sensgrtherefore the instrument
needs isolated inputs! The Sensor is suitable F6GR5, LMG500 and LMG310, but
not for LMG450!

Please refer to chapter 1.1: ‘Safety precautions’!

2.27.2 Selection of the resistance value

Select an applicable shunt resistance accorditiietoecessary load current range. Values
between 1 ohm and 1000 ohms are available. Butitdk&oncern, that this shunt resistance
Is connected in series to your device under tegtr€ized resistors may distort and take
influence on the load current.

2.27.3 Specifications, Accuracy

The specified accuracy is valid in combination wilte LMG95 / LMG500 sensor input
impedance of 100kOhm and the correct setting oftlading ratio (see table). Accuracies
based on: sinusoidal current, frequency 45-65 Hihiant temperature 23+3°C, calibration
interval 1 year. The values are#(?%6 of measuring value). Use LMG-SHxx and LMG
specifications to calculate the accuracy of themete system.

nominal 1 2 5 10 20 50 100 | 200 | 500 | 1000
resistance ohm | ohms| ohms | ohms | ohms | ohms| ohms| ohms| ohms| ohms

scaling ratio | 1.00001| 0.50001 0.20004 ~ 0.1000L ~ 0.050¢1 0.02p01 0.0{0080501| 0.0020]  0.00101

accuracy 0.15%
maximum trmg 1000 | 710 450 320 160 100 70 50 31 22
input current | mA mA mA mA mA mA mA mA mA mA

bandwidth DC to 100kHz

ZES ZIMMER Electronic Systems GmbH Phone ++49 (0)6171 628750, Fax ++49 (0)6171 52086
Tabaksmihlenweg 30, D-61440 Oberursel 116/191 es@ds@zes.com, internet: www.zes.com



Curreensors

protection 600V CAT Il

class

degree of 2

pollution

temperature |0°C to +40°C

range

weight 100g

output Security BNC cable and adapter
connection

2.27.4 Connection of the sensor with LMG90/310
The use with LMG90 is not possible. With LMG310 usensor/external Shunt input.

2.27.5 Connection of the sensor with LMG95

Use external Shunt input, you get the followingges (all in A):

lohm:

nominal value 30m 60m 120m 250m 500m 1 ([(2) 4)

max. trms value| 60m 130m 270m 540m 1 ((2 4) (8)

max. peak value| 97.7m 195.3m 390.6m 781.3m 1.%563 3.1@25) | (12.5)

(regard maximum trms input current!)

20hms:
nominal value 15m 30m 60m 125m 250m 500/r(iL) (2)
max. trms value | 30m 65m 135m 270m 500m (1) (2) 4)

max. peak value| 48.85m 97.65m 195.3m 390.Ym 781|5m 1/483L25) | (6.25)

(regard maximum trms input current!)

50hms:

nominal value | 6m 12m 24m 50m 100m 200m  4001800m)

max. trms value| 12m 26m 54m 108m 200m 40000.8) | (1.6)

max. peak value 19.54m 39.06m 78.12m 156.8m 312/6m 6P5@5 1.(2.5)

(regard maximum trms input current!)

10ohms:

nominal value 3m 6m 12m 25m 50m 100m  200r¢400m)
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max. trms value | 6m 13m 27m 54m 100m  200m(0.4) | (800m)
max. peak value| 9.77m 19.53m 39.06m 78.18m 156(3m 312.28Bm6 (1.25)
(regard maximum trms input current!)

20o0hms:

nominal value 1.5m 3m 6m 12.5m 25m 50m 100m(200m)
max. trms value | 3m 6.5m 13.5m 27m 50m 100m0.2) (400m)
max. peak value 4.885M 9.765m 19.58m 39.07m 78.15m 15633 5m (625m)
(regard maximum trms input current!)

500hms:

nominal value 600u 1.2m 2.4m 5m 10m 20m 40rh 80
max. trms value | 1.2m 2.6m 5.4m 10.8m 20m 40m 80n¢0.16)
max. peak value| 1.954m 3.906m 7.81Z2m 15.68m 31.26m 62.525m1{ 0.25
1000hms:

nominal value 300u| 600u 1.2m 2.5m 5m 10m 20m 40fn
max. trms value | 600u 1.3m 2.7m 5.4m 10m 20m 40m(80m)
max. peak value| 9774 1.953m 3.906|m 7.818m 15.63m 31.25nmbm62 125m
2000hms:

nominal value 150u 300u 600u 1.25m 2.5m 5m 10m 20m
max. trms value | 300u 650u 1.35m 2.7m 5m 10m 20 40In
max. peak value| 488.5u 976.5u 1.958m 3.90J7m 7.815m 15|@3In25m| 62.5m
5000hms:

nominal value 60u 120u 240u 500u im 2m 4m 8
max. trms value | 120u 260u 540u 1.08m 2m 4m 8m 1pm
max. peak value| 195.4u 390.6u 781.2u 1.568m 3.126m 6.25205ml | 25m

10000hms:
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nominal value 30u 60u 120u 250u 500u Im 2m 4m

max. trms value | 60u 130u 270u 540u Im 2m 4m 8m

max. peak value| 97.7y 195.3uy 390.6u 781.Bu 1.563m 3.1R5@bn6| 12.5m

2.27.6 Connection of the sensor with LMG450
The use with LMG450 isot possible!

2.27.7 Connection of the sensor with LMG500
Use external Shunt input, you get the followingges (all in A):

lohm:

nominal value 30m| 60m | 120m 250m 500m 1 |(2) 4)

max. trms value| 37m 75m| 150m 300m 600r(l.2) | (2.5) | (5)

max. peak value| 63m 125m 2501 500m 1 214 (8)

(regard maximum trms input current!)

2ohms:

nominal value 15m 30m 60m | 125m 250M 500h(L) (2)

max. trms value | 18.5m 37.5m 75m| 150m 300m 600(@.25) | (2.5)

max. peak value | 31.5nm 62.5m 125m 250m 500m 1 |(2) 4)

(regard maximum trms input current!)

50hms:

nominal value 6m 12m| 24m| 50m| 100m 200m 400r(800m)

max. trmsvalue | 7.4m | 15m 30m 60m| 120m 240r0.5) | (1)

max. peak value | 12.6n 25m  50m 100m 200m 400m 800 6)

(regard maximum trms input current!)

10ohms:

nominal value 3m 6m 12m| 25m 50m| 100m 200n400m)

max. trms value | 3.7m| 7.5m| 15m 30m 60 120m 250(600m)

max. peak value | 6.3m 12.5m 25m 50m 100m 200m 400@00m)

(regard maximum trms input current!)

20o0hms:
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nominal value 1.5m | 3m 6m 12.5m 25rh  50n]  100rt200m)

max. trms value | 1.85m 3.75m 7.5m| 15m 30m 60m  125(50m)

max. peak value | 3.15nm 6.25m 12.5m 25m 5dm 100m 20QA00m)
(regard maximum trms input current!)

500hms:

=}

nominal value 600u 1.2m| 2.4m 5m 10n 20m 40h1 80m

max. trms value | 740u 1.5m 3m 6m 12m  24m 50m 10tl)m

max. peak value | 1.26nm 2.5m 5m 10m 20m 40m 80m 16pm

(regard maximum trms input current!)

100ohms:

nominal value 300u| 600u 1.2m 25m 5m 10m 20m 4Qm

max. trms value | 370ul 750u 1.5m 3m 6m 12m 28m 5@m

max. peak value | 6304 1.25m 2.5m 5m 10m 20m 40m 8pm

(regard maximum trms input current!)

200o0hms:

nominal value 150u| 300u 600u 1.25m 2.5m 5m 10n 20m

max. trms value 185u] 3754y 750u 1.5m 3m em 12.5m 2pm

max. peak value | 3154 625U 1.25(n 2.5m  5m 10m 20m 4pm

(regard maximum trms input current!)

5000hms:

nominal value 60u 120u; 240u 500U 1m 2m 4dm 8

max. trms value | 74u 150y 300u 60Qu 1.2m 2.4m bm  1Pm

QO ¢:y

max. peak value | 1264 2500 500u 1m 2m 4m

m 115m

(regard maximum trms input current!)

10000hms:

nominal value 30u| 60u| 1204 2500 500u 1m| 2m  4m

max. trms value | 37ul 75u 1500 300u 60Qu 1.2m 2.5m pm

max. peak value | 63U 125U 250y 50Qu  1m 2m 4an $m

(regard maximum trms input current!)

ZES ZIMMER Electronic Systems GmbH Phone ++49 (0)6171 628750, Fax ++49 (0)6171 52086
Tabaksmihlenweg 30, D-61440 Oberursel 120/191 es@ds@zes.com, internet: www.zes.com



Curreensors

2.28 Low current shunt with overload protection (LM G-SHxx-P)
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Figure 80: LMG-SHxx-P

2.28.1 A Safety warning!

Always connect the sensor first to the meter, dtedhwards to the device under test.
Please regard that therenig isolation inside the Sensgrtherefore the instrument
needs isolated inputs! The Sensor is suitable F6GR5, LMG500 and LMG310, but
not for LMG450!

Please refer to chapter 1.1: ‘Safety precautions’!

2.28.2 Selection of the resistance value

Select an applicable shunt resistance accorditiietoecessary load current range. Values
between 1 ohm and 200 ohms are available. Butité&eoncern, that this shunt resistance is
connected in series to your device under test. <xext resistors may distort and take
influence on the load current.

2.28.3 Specifications, Accuracy

The specified accuracy is valid in combination wilte LMG95 / LMG500 sensor input
impedance of 100kOhm and the correct setting oftlading ratio (see table). Accuracies
based on: sinusoidal current, frequency 45-65 Hihiant temperature 23+3°C, calibration
interval 1 year. The values are#i(?%6 of measuring value). Use LMG-SHxx-P and LMG
specifications to calculate the accuracy of themete system.

nominal 1 2 5 10 20 50 100 | 200
resistance ohm | ohms| ohms | ohms| ohms| ohms| ohms| ohms
scaling ratio 1.00001| 0.50001 0.20001 0.10001 0.05001 0.02p01 0.010000501
accuracy 0.15% 0.3%

maximum peak| 710 | 350 140 70 35 10 5 2.5
input current forl mApk | mApk| mApk | mApk [ mApk | mApk | mApk | mApk
specified
accuracy
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maximum trms 20A (overload protection) for max. 1 minute
input current,

overload

bandwidth DC to 10kHz

protection class| 600V CAT llI

degree of 2
pollution

temp. range 0°C to +40°C

weight 150g
output Security BNC cable and adapter
connection

2.28.4 Connection of the sensor with LMG90/310
The use with LMG90 is not possible. With LMG310 usensor/external Shunt input.

2.28.5 Connection of the sensor with LMG95
Use external Shunt input, you get the followingges (all in A):

lohm:
nominal value 30m 60m 120m 250m 500 2 4
max. trms value| 60m 130m 270m 540m 1 |2 4 8

max. peak value| 97.7m 195.3m 390.6m 781.3m 1.583125 (625 |125

(dont use the upper ranges, outside accuracy $ipation!)

2ohms:
nominal value 15m 30m 60m 125m 250m|500m |1 2
max. trms value | 30m 65m 135m 270m 500m % 2 4

max. peak value | 48.85m 97.65m 195.3m 390.Ym 781|3n563 (3125 |6=25

(dont use the upper ranges, outside accuracy $ipation!)

50hms:

nominal value 6m 12m 24m 50m 100m|200m |400m |[800m

max. trms value| 12m 26m 54m 108m 200m 400m |800m (16

max. peak value 19.54m 39.06m 78.12m 156.8Bm 312|&25m |25 |25

(dont use the upper ranges, outside accuracy $igation!)

10ohms:
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nominal value 3m 6m 12m 25m 50m 400m
max. trms value | 6m 13m 27m 54m 100n 800m
max. peak value| 9.77m 19.53m 39.06m 78.18m 156 125
(dont use the upper ranges, outside accuracy $igation!)

20o0hms:

nominal value 1.5m 3m em 12.5m 25m 200m
max. trms value | 3m 6.5m 13.5m 27m 50m 400m

max. peak value

4.885M 9.769m 19.58m 39.Q

m 78.1556-3m

(dont use the upper ranges, outside accuracy $ipation!)

500hms:

nominal value 600u 1.2m 2.4m 5m |10m 80m
max. trms value | 1.2m 2.6m 5.4m 10.8m26m 160m
max. peak value| 1.954m 3.906m 7.81Z2m 15.6334-26m 250m
(dont use the upper ranges, outside accuracy $ipation!)

1000hms:

nominal value 300u| 600u 1.2m 2.5m |5m 40m
max. trms value | 600u 1.3m 2.7m 5.4m|106m 80m
max. peak value| 9774 1.953m 3.906m 7.813#b-63m 125m
(dont use the upper ranges, outside accuracy $ipation!)

2000hms:

nominal value 150u 300u 600u 1.25m2:5m 20m
max. trms value | 300u 650u 1.35m 2.7m5m 40m
max. peak value | 488.5u 976.5u 1.958m 3.9(07815m 62.5m

(dont use the upper ranges, outside accuracy $ipation!)

2.28.6 Connection of the sensor with LMG450

The use with LMG450 isot possible!

2.28.7 Connection of the sensor with LMG500

Use external Shunt input, you get the followingges (all in A):

lohm:
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nominal value 30m| 60m 120m 250m 500mt 2 4

max. trms value| 37m| 75m 150m 300m 600M=2 (25

an

max. peak value| 63m 125m 250m 500m 1 |2 4 8

(dont use the upper ranges, outside accuracy $igation!)

2ohms:

nominal value 15m 30m 60m 125m 250mB00m |1

max. trms value 18.5m 37.5m 75m 150m 300800m (125

bxl‘b

max. peak value | 31.5m 62.5m 125m 250m 500& 2

(dont use the upper ranges, outside accuracy $ipation!)

50hms:

nominal value em 12m| 24m| 50m 100m200m |400m |800m

max. trms value | 7.4m 15m 30m 60m 120m240m |500m |1

max. peak value | 12.6n 25m  50m 100m 200m66m |800m |16

(dont use the upper ranges, outside accuracy $ipation!)

10ohms:

nominal value 3m em 12m| 25m 50m|100m |200m |400m

max. trms value | 3.7m| 7.5m 15m 30m 60mi20m |250m |500m

max. peak value | 6.3m 12.5m 25m 50m 100R00m |[400m |800m

(dont use the upper ranges, outside accuracy $ipation!)

20o0hms:

nominal value 1.5m 3m em 12.5m 25m50m |100m |200m

max. trms value 1.85m 3.75m 7.5m 15m 300m |125m |250m

max. peak value | 3.15nm 6.25m 12.5m 25m 50#H00m |200m |400m

(dont use the upper ranges, outside accuracy $ipation!)

500hms:

nominal value 600u 1.2m| 2.4m 5m|iBm |20m [40m |80m

max. trms value | 740u 1.5m 3m 6m|i2m |24m |50m [(100m

max. peak value | 1.26nm 2.5m 5m 10m20m |40m |80m |160m

(dont use the upper ranges, outside accuracy $ipation!)

100ohms:
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nominal value 300u| 600u 1.2m 2.5m5m |10m |20m [40m
max. trms value | 370ul 750u 1.5m 3m|6m 12m |(25m |50m
max. peak value | 6304 1.25m 2.5m 5m|i0m |20m |[40m |80m

(dont use the upper ranges, outside accuracy $igation!)

200o0hms:

nominal value 150u| 300u 600u 1.25nm25m |(5m |10m 20m
max. trms value | 185ul 375U 750u 1.5m3m 6m 125m |25m
max. peak value | 3154 625U 1.25M  2.5m5m 10m [20m |40m

(dont use the upper ranges, outside accuracy $ipation!)
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2.29 Precision wideband current transformer WCT100 (LMG-2601)
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Figure 81: LMG-Z601

Figure 82: LMG-Z601

2.29.1 A Safety warning!

Always connect the sensor first to the meter, dteh@ards to the device under test!
An open connection on the secondary side will clagardous voltage and might
destroy the transformer.

Please refer to chapter 1.1: ‘Safety precautions’!

LMG-Z601 is an accessory for the precision powetemseL MG with a high bandwidth. The
high frequency design provides best accuracy &t fieguencies. It also simplifies the
measurement of output power in high frequency appbns with floating potential. The
current transformer has a 1A current output, ferdhrect connection to the LMG current
input.
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LMG-Z601 is optimized for the LMG500 and its Ihfput. Because of the low and over all
measuring ranges constant impedance of this imgaitdccuracy can be achieved.

For the connection of LMG-Z601 to the precision poweter LMG use narrow twisted
laboratory leads (not longer than needed) or, iragplications slightly better: 4mm to BNC
adaptor and coaxial cable.

2.29.2 Specifications

Nominal input current 100A

Measuring range 250Apk

Transformer ratio 100A:1A (set Iscale to 100)

Maximum input 120A continuous / 200A for 1 minute
Bandwidth 30Hz .. 1IMHz

Output burden max. 100mOhms for the specified acgura
Isolation 600V CATIII, 1000V CATII

Test voltage: output llow to 20mm busbar.
(for higher voltages, the primary lead has to pe
isolated according to the working voltage of fhe

system!)
Output connection safety sockets, 4mm
Temperature range -10°C to +70°C
Through hole diameter 23mm
Weight about 3509
Size *w*h 120mm * 95mm * 65mm

2.29.3 Accuracy
Accuracies based on: no DC current component, arhteenperature 23+3°C, calibration

interval 1 year, burden 100mOhms, max. 1m twisibdiatory leads or coaxial cable.

Full power accuracy, for measuring current fromt@A00A! Accuracy and bandwidth
specification is for small signal as well as fodwisignal level.

Frequency range 30Hz td.00Hz to| 100kHz to| 300kHz to)
100Hz | 100kHz | 300kHz 1MHz
Current £(% of measuring valug) 0.25%6  0.25% 1% 2%
Phase +(phase error in degree) 0.6° 0.3° 0.4 0.9°

Use LMG-Z601 and LMG specifications to calculate #tcuracy of the complete system.
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Current sensors

2.29.4 Improving the accuracy due to common mode ef  fects

In high frequency applications with current measwst on high common mode voltage
potential it might be advantageous to connect dtlew plug with earth. There is a double
galvanic separation: inside the LMG and insidedineent transformer itself and a capacitive
coupling from the isolated primary lead to the eatrtransformer. So the secondary side has
neither galvanic contact with the load currentwiah earth, the current channel is floating on
an undefined potential. The HF-accuracy can beongu by draging down the floating
voltage to about earth potential, but this migebatause resonance, so beware not to distort
the measurement accuracy.

2.29.5 Sensor without LMG

The secondary side of this current transformernttd® connected under all circumstances! If
the LMG has to be removed and the sensor can ndisbennected, be sure to short circuit
the current output I* with | of the sensor to avd@hgerous voltages. This open loop voltages
would be hazardous for the user and might damagsehsor!

2.29.6 Connection of the sensor with LMG90/310 or o ther instruments with
current input

Use direct current inputs I* and .

2.29.7 Connection of the sensor with LMG95

Use direct current inputs I* and 1.

2.29.8 Connection of the sensor with LMG450

Use direct current inputs I* and .

2.29.9 Connection of the sensor with LMG500

Use HF current inputs Ihf and I.
You get the following measuring ranges:

nominal value 15A 30A 60A 120A

max. trms value | 22.5A | 45A 90A 180A

max. peak value| 31.3A| 62.5A| 125A| 250A
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3 LMG95 connection cables and adapter

3.1  Adapter for the use of HD15-Sensors with LMG95  (L95-Z07)

&
T
....

~

Figure 83:Adapter for the use of HD15-Sensors with LMG95 (L95-207)

3.1.1 A Safety warning!

Always connect the sensor first to the meter, dtehaards to the device under test
Connecting cables without savety isolation! Avomhtact to hazardous voltage!
Please refer to chapter 1.1: ‘Safety precautions’!

3.1.2 Specifications

suitable sensors remarks

L45-7226 DC current clamp 1000A

L45-7228-HALLXxX Hall-transducer 50A, 100A, 200A

L50-Z229-HALLxx Hall-transducer 300A, 500A, 1000A, QDA
L45-Z32-FLEXxx Rogowski-transducer 500A, 1000A, 3800

PSUxx-K-L50 PSU200, -400, -700

L45-7206 better use: LMG-Z327

L45-710 better use: LMG-Z322

L45-716 better use: LMG-Z329
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LMG95 connection cables and adapter

Plug the DSUB connector to LMG95 external supplg #re two 4mm jacks to LMG95
ext.Shunt/l.

3.1.3 Accuracy

If you order the accessory L95-Z07 together wiin shitable current sensor, then you can find
a label with the scaling factor on L95-Z07. Plessethis current scaling in the range menue
of the LMG95. For the use of different current sea<e.g. alternating with LMG450 (not
ordered at the same time with L95-Z07) you havealibrate the sensor together with the
LMG95 to find the correct scaling. Use the sensod LMG specifications to calculate the
accuracy of the complete system.
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3.2  Connect PSU60/200/400/700 to LMG95 (PSU60/200/4 00/700-K-L95)

. _DsUB9M
ey tolMass

//// /\};,J‘f\/N/ . \ qarey
DSUBSF V N j - m LMGIS ()]
fo PSU A
| - P __— violef
3m_— - S
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5( T L \\\::;\:\gt/j/j to LMGO5(1x]
N\ T
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Figure 84: PSU60/200/400/700-K-L95, for direct conn ection of the
PSU60/200/400/700 to the current input of the LMG95
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FigUre 85: Connection of PSU60/200/400/700 to the L  MG95

3.2.1 A Safety warning!

Always connect the sensor first to the meter, dteh@ards to the device under test
Connecting cables without savety isolation! Avomhtact to hazardous voltage!
Please refer to chapter 1.1: ‘Safety precautions’!

3.2.2 Installation

No additional supply needed. Cable length betweld Bnd LMG: 2.5m
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3.2.3 LMG95 ranges (direct current input) with PSU2 00
Iscale=1000

nominal value 150A

max. trms value| 300A

max. peak valug 469A

limited by PSU200 to max. 200Apk!

3.2.4 LMG95 ranges (direct current input) with PSU4 00
Iscale=2000

nominal value 300A

max. trms value| 600A

max. peak valug 938A

limited by PSU400 to max. 400Apk!

3.2.5 LMG95 ranges (direct current input) with PSU7 00
Iscale=1750

nominal value 262.5A| 525A

max. trms value| 525A |1050A

max. peak valug 820.75A 1641.54

limited by PSU700 to max. 700Apk!

3.2.6 Accuracy

Use PSU and LMG95 specifications to calculate twigcy of the complete system.

3.2.7 Sensor operation without supply

It is important to assure a stable power suppthefsensor before switching on the load
current! Theoperation of the sensor with load current awthout supply will cause
damageof the sensor and/or of the LMG/supply unit!

To remove the LMG/supply unit from the test locatigithout removing the sensors from the
current path, disconnect the DSUB9 plug and thetgdaboratory plugs from the LMG and
connect all of the 9pins together with ground (had the plug) and together with the hot-
wired savety laboratory plugs. To do this, the loadent has to be switched off!
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4 LMG450 connection cables and adapter

The special design of all LMG450 sensors makes thenyeasy and comfortable to use. The
HD15 SUB D plug contains the identification of tensor type, the measuring ranges,
including the needed scaling and several more pateas The LMG450 reads this values and
the meter will automatically configured to the optim adjustments for using this special
sensor. The LMG range setup is automaticaly tak@n the sensor EEPROM. Further on we
correct some of the sensor errors (transfer edday time, ...). So you get the best measuring
results with each sensor.

4.1 BNC adapter to sensor input HD15 without EEPROM  (L45-Z09)

Figure 86: L45-709

By this adapter you can connect a voltage via a Bl@e to the LMG450 external current
sensor input. This voltage has to be isolated, usscthe BNC screen is electrically connected
to the case of the LMG450!

This is a simple electrical adapter. No valueslmastored!

ZES ZIMMER Electronic Systems GmbH Phone ++49 (0)6171 628750, Fax ++49 (0)6171 52086
Tabaksmihlenweg 30, D-61440 Oberursel 133/191 es@ds@zes.com, internet: www.zes.com
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4.2  Adapter for isolated custom current sensors wit h 1A output (L45-Z22)
grey
fo current sensor [ low )
)
HD15M plug /%@ 7
Fo LMG ////// "

_— I —
//{/////fj/:j/// /%E/} . ot
viole

fo current sensor ( high |

Sensor inpuf
Figure 87: L45-722

4.2.1 A Safety warning!

Use only galvanic separating current sensors! Tisane potential separation in this
adapter and in the LMG450 sensor input! NOT FORBIR CURRENT
MEASUREMENT!

Please refer to chapter 1.1: ‘Safety precautions’!

4.2.2 Specifications

L45-Z22 is an accessory for the precision poweremetMG450. Its benefit is the usage of
isolated custom current sensors with 1A outputenire.g. current transducers or clamps with
the LMG450 sensor input. In comparison to the usddile direct current inputs of the
LMG450, the accessory L45-Z22 is optimized for $kasor output current of 1A and a
dynamic range down to 31.25mA as full range.

Nominal input current | 1A

Max. trms value 1.2A

Measuring range 3Apk

Input resistance 340mOhms

Bandwidth DC to 20kHz

Isolation NO ISOLATION! NOT FOR DIRECT CURRENT
MEASUREMENT!

Connection HD15 (with EEPROM) for LMG sensor indetyjgth about 80cm

4.2.3 Accuracy

Accuracies based on: sinusoidal current, ambienpégature 23+3°C, calibration interval 1
year. The values are(% of measuring value + % of measuring range)
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LMG450 connection cables and adapter

Frequency/Hz DC to 45Hz 45Hz to 65Hz 45Hz to 5kHz  Skél20kHz
Current 0.05+0.05 0.05+0.05 0.1+0.1 0.25+0.29

Use L45-Z22 and LMG specifications to calculatedhbeuracy of the complete system.

4.2.4 Connection of the sensor with LMG90/310

not possible

4.2.5 Connection of the sensor with LMG95

not possible

4.2.6 Connection of the sensor with LMG450

nominal value 0.03A| 0.06A| 0.12A 0.25A 0.5A 1A

max. trms value | 0.04A| 0.08A 0.15A 0.3A 0.6A 1.2A

max. peak value| 0.09A 0.19A 0.375A 0.75A 15A 3A

4.2.7 Connection of the sensor with LMG500

not necessary, because of good current dynamie raingViG500
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5 LMG500 connection cables and adapter

5.1 LMG500 current sensor adapter (L50-Z14)

Figure 88: L50-Z14

The special design of all LMG500 sensors makes thenyeasy and comfortable to use. The
HD15 SUB D plug contains the identification of tensor type, the measuring ranges,
including the needed scaling and several more pateas The LMG500 reads this values and
the meter will automatically configured to the optim adjustments for using this special
sensor. The LMG range setup is automaticaly tak@n the sensor EEPROM. Further on we
correct some of the sensor errors (transfer edday time, ...). So you get the best measuring
results with each sensor.

For all LMG500 sensors the Adapter L50-Z14 is neletbecause internally it is necessary to
connect the system ground (CPU, Sensor supplwith)the ground of the measuring
channel. Both signals are connected with a HD15 8Uiug, without galvanic separation.
The adapter L50-Z14 guarantees that no measurs lare connected to the measuring
channel at the same time and prevents electriocgksh
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6 Accessories

6.1 Shielded DSUB9 extension cable, male/female (LM G-Z-DVxx)

DSUB9-m

Figure 89: Shielded DSUB9 extension cable (LMG-Z-DV  xx)

6.1.1 A Safety warning!

Attention: No safety isolation, working voltage m&oV!

When using Busbar without isolation or other nauiated items, assure safety
distance between the extension cable and hazavditages.

Please refer to chapter 1.1: ‘Safety precautions’!

6.1.2 General
This is a high quality very well shielded DSUB9&xsion cable, high immunity against
EMC. It is screwable with UNC4-40 threads at bathreectors.

It can be used to extend the cable length of tHé &inection cables. In this case it is used
between the precision current sensor PSU60/20@800/00 and the LMG specific
connection cable to the LMG.

6.1.3 Specifications

Isolation No safety isolation, working voltage magyV

Connectors DSUB9 male / DSUB9 female / 1:1

Cable length user selectable: 3m or 5m or 10m or 15m
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6.2  Sensor supply unit for up to 4 current sensors (SSuU4)

The SSU4 is a supply unit to feed up to 4 piecesiafent sensors. Each sensor can be
supplied with +15V / 500mA, -15V / 500mA at the satime. The transducers are connected
to the four 9 pin SUB-D connectors. Depending angénsor the output signal can be
accessed directly from the sensor or via the 155pIB-D connector.

6.2.1 Technical data

Mains supply 85...264V, 47...440Hz, ca. 40W, Fuse0bxm T1A/250V IEC127-2/3

Protection method IP20 according DIN40050

Protection class I; Mains supply: Overvoltage classd pollution degree 2 according
IEC61010-1

EMC EN55011, EN50082

Safety EN61010

Dimensions Desktop: 320mm (W) x 49mm (H) x 307mm (D)

19“ rack: 63DU x 1HU x 360mm

Output voltage +15V +2%

Output current max. 500mA on each jack

Climatic class KYG according to DIN 40040
0°C...40°C, humidity max. 85%, annual average 688«ewing

Storage temperatur¢ -20°C to +55°C

Weight 3kg
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6.2.2 Technical drawings
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Figure 90: Dimensions of the SSU4
In the Figure 90 you see the desktop instrumest, aftended the angles for rack mounting

6.2.3 Connectors

6.2.3.1 9 Pin SUB-D connectors for the sensors

Via the following connector the sensors (e.g. PSL)&ad5-229-xxxXx, ...) are connected to the
SSU4 sensor supply unit. For each channel theyeasonnector.

Connector to the sensors
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Pin Usage

1,2 Not used. Do not connect!

3,4 Ground (GND)

5 -15V. max. 500mA

6 Current output signal of the sensor (max. 500mAl)

7 Not used. Do not connect!

8 Signal input to indicate a proper operation ofgaasor:
+15V or n.c.: Thered LED is on
GND: The green LED is on

9 +15V, max. 500mA

The current output signal of the sensor is conmedte a 2.12 resistor to the corresponding
channel of the 15 pin connector for the instrum&ften the current returns from the
instrument it is fed into ground.

6.2.3.2 15 Pin SUB-D connectors for the measuringi  nstrument

Via the following connector the measuring instruingan be connected to the sensor supply
unit:

144 13

Connector to the instrument

15 120 1110 9

Pin Usage

1,2 Current output channel 1
3,4 Current output channel 2
5,6 Current output channel 3
7,8 Current output channel 4
9-15 Ground

The output current of each channel can be measumetias then to be returned to Ground.
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6.2.4 Mounting

6.2.4.1 Rack mounting

Fix the two rack mounting metal sheets with the feerews at the two sides of the SSU4
case. Now you can mount it into any 19" rack.

6.2.4.2 Instrument mounting

You can mount the SSU4 directly under a LMG95 orGA50. Please do this in follwing
order:

» Switch off both instruments and remove all cables.
* Remove the four feets of the LMG450 or LMG95 casedo this, just remove the four
screws. The nuts are fixed inside the LMG450 or 198G
* Remove the four feets of the SSU4 case. The foemscare mounted into the four screw-
nuts which are accessable from the top of the ¢s®ove also this nuts.
» With the four M4x55 screws (which are added) yowntahow the four feets of the SSU4
with following orientation:
LMG95: mount the front feets in th8%osition from the front plate.
mount the rear feets in th&%position from the rear plate.
LMG450: mount the front feets in the position clddesthe front plate.
mount the rear feets in the position closest tadlae plate.
In both cases: The small white rubber on the feassto be mounted in direction to the
rear/front plate. The four screws are fixed inte tiuts of the LMG450/LMG95 bottom
(where the original feeds were fixed).
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Figure 91: SSU4 mounted under LMG450

Dimensions W*D*H 320mm * 306.7mm * 224.6mm with feell76.9 without feets
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6.2.5 SSU4 connector cables

6.2.5.1 Cable to connect measuring signal plugs of SSU4 with LMG310
current inputs (SSU4-K-L31)

Infrument

Figure 92: SSU4-K-L31, to connect measuring signal plug of SSU4 to LMG310 current inputs.
Cable to connect up to four PSU600 to the curmgoiit channels of:

1 LMG310

1 LMG310 and 1 LMG95

1 LMG450 (but better using PSU600-K-L45)
2 LMG310 in Aron wiring

or any other amperemeter

6.2.5.2 Connection cable PSU600 to SSU4 (PSU600-K3, K5, K10)

PSU600
DSUB9YF

Figure 93: PSU600-K3, to connect the PSU600 to the  SSU4 (length 3m).

Connection cable from SSU4 to PSUG600; length 3mpsd0m.
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6.2.6 Modification option of SSU4 available for the use of PSU60, PSU200,
PSU400 and PSU700 together with SSU4-K-L31

The modification is needed only for the use of PGUESU200, PSU400 or PSU700 with
SSU4-K-L31, no modification is necessary for PSURBD45 or something like that.

The following changes concerning this documentati@ndone:
1. In the four connector to the sens@igl is connected witlynd for current return

2. The current output signal of the sensor is cotatkvia &0 ohmsresistor to the
corresponding channel of the 15 pin connectorHerinstrument. When the current returns
from the instrument it is fed into ground.

3. The SSU4 with modification carot be used witiPSU600!

6.2.7 Modification option of SSU4 available for the use of PSU1000HF
together with LMG450 and LMG500

The following changes concerning this documentati@ndone:

1. DSUBS9 connectors for the sensors:

Pin Usage

5 -15V. max.1000mA

6 Current output signal of the sensor (m&300mA)

9 +15V, max.1000mA
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6.3  Artificial mid point for multi phase power mete rs (LMG-AMP)
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[OON & [ARIRCE 2 revay M\Q\)Q\_‘\}_
! 5 honowl
LWNG- A

Figure 94: Artificial mid point (LMG-AMP)

6.3.1 A Safety warning!

Please refer to chapter 1.1: ‘Safety precautions’!

6.3.2 General

When measuring at three-phase systems withoutsibtestar point (typical for frequency
inverters), an artificial star point is neededrftgasurements in star connections. If necessary,
the losses of the artificial star point have tabesidered. They can be determined exactly.
The formula editor can be used to automaticallgudate these losses and correct them.

6.3.3 Connection to the LMG

The LMG-AMP is connected to the LMG using the gildad cables. Connect each channel U
with U and U* with U*. At the U* jack (at LMG-AMP pat LMG) you can connect your
voltage. This is usually accessable at the | gadks. The three grey sockets U1, U2 and U3
(they represent the artificial mid point) are ict@mnected!

6.3.4 Specifications

Umax line-to-line 850V

Umax against earth 600V

Rtyp. 66.57kohms

Accuracy of the phase resistors in relation to esbkr +0.01%

Weight 220g

Dimensions: 120mm x 52mm x 65mm
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6.4  Adaptor for measurement at Schuko devices (LMG- MAS)

/Zg ZIMMER/
Electronic Systems.

Figure 95: Adaptor for Schuko devices (LMG-MAS)

6.4.1 A Safety warning!

Attention! The PE jack should not be used for eaglexternal devices. It is only
allowed to use it for measuring purposes.
Please refer to chapter 1.1: ‘Safety precautions’!

6.4.2 General

The MAS is a adaptor for measuring at single pli@sgces with Schuko inlet connector up to
16A. It was developed for the instrument series LM@Ge supply is done by the fix mounted
Schuko inlet. The load is connected to the fixedimied Schuko jack. With the LMG-MAS
you can measure the voltage (jacks U and U*). Thieeat is also accessable (from I* to I).
This jacks have to be connected to the jacks ofrtbasuring instrument.

Important!
If you dont want to measure the current, the jdtlkesid | have to be short circuit to enable the
current to flow.

The internal wiring is done so that the load is suead with correct current. This wiring is
perfect suited for the measurement of stand by powe

An important point is the safety. The MAS is in qdrance with IEC61010-1 and was
constructed for voltages up to 250V CAT lII.
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6.5 Adaptor for measurement at IEC connector device s (LMG-MAK1)

Figure 96: Adaptor for IEC connector devices (LMG-M  AK1)

6.5.1 A Safety warning!

Please refer to chapter 1.1: ‘Safety precautions’!

6.5.2 General

The MAK1 is an adaptor for measuring at single phagevices with IEC inlet connector up to
10A. It was developed for the instrument series [99@nd LMG95, but you can also
connect other instruments like LMG310, LMG450 or GEDO.

The supply is done by a IEC inlet cord which mwstbnnected to the MAK1. The load is
connected by the fixed mounted cord.

With the MAK1 you can measure the voltage (jackand U*). The current is also accessable
(from I* to I). This jacks have to be connectedhe jacks of the measuring instrument.

Important!
If you dont want to measure the current, the jdtlksd | have to be short circuit to enable the
current to flow!

The internal wiring is done so that the load is suead with correct current. This wiring is
perfect suited for the measurement of stand by powe

An important point is the safety. The MAK1 is inngpliance with IEC61010-1 and was
constructed for voltages up to 300V CAT IlI.

ZES ZIMMER Electronic Systems GmbH Phone ++49 (0)6171 628750, Fax ++49 (0)6171 52086
Tabaksmuhlenweg 30, D-61440 Oberursel 148/191 esaéds@zes.com, internet: www.zes.com



Accessories

6.6  Adaptor for measurement at 16A/3phase devices ( LMG-MAKS3)

PE  max 300/520V (CATHI), 16A

Figure 97: Adaptor for 16A/3phase devices (LMG-MAK3 )

6.6.1 A Safety warning!

Attention: Ensure in any case, that the N (neutraljhe patch panel is connected from
the input side to the output side! Either via arenr measurement path or with a short
circuit on the patch panel. An open N (neutral) lead to dangerous voltage at the
output and may destroy the connected load!! If gont want to measure the current in
L1/L2 orL3, the jacksxF and k have to be short circuit to enable the currentdaf
Please refer to chapter 1.1: ‘Safety precautions’!

6.6.2 General

The MAK3 is an adaptor for measuring at 3 phastesys up to 16A per phase. It was
developed for the instrument series LMG310, LMG4&A@ LMG500, but you can also
connect other instruments.

The supply is done by a about 2m long wire. Theaikohack is to supply the instrument. If
you are measuring a load, the power consumptidheoinstrument is not taken into account,
because it is supplied befor the measuring conredfo/ou are measuring a generator, you
should supply the instrument from another jackvimich measuring errors.

With the MAK3 you can measure the voltage of thedlphases (jacksit) U2* and UWs*)
against the neutral connectori(Wzand ). But you can also measure the linked voltages.
The three currents are also accessable (fronet and E* to 11, lzand k). Further on by using
a 4-channel instrument you can measure the voliatyeeen neutral and earthsflagainst

Ua4) as well as the current in the neutrat (b 14).
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Important!
If you dont want to measure the current in a wiie,jacks ¥* and khave to be short circuit to

enable the current to flow!

The load is connected to the CEE jack. The loadaasured with correct currents. If
measuring a generator the voltage is correct.

An important point is the safety. The MAK3 is inngpliance with IEC61010-1 and was
constructed for voltages up to 300/520V CAT IlI.
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6.7  Safety Grip for current and voltage connection (LMG-Z301/302/305)

Figure 98: Safety claw grip, type C, 16A/1000V (LMG -Z301)

@.:-

Figure 99: Safety clamp grip, type A, 1A/1000V (LMG  -Z302)

Figure 100: Safety claw grip, type D, 16A/500V, pow er fuse 100kA switch capability (LMG-Z305)
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6.8 DSUB25 Adapter for LMG process signal interface s (L5-IOBOX-S/-F)

Figure 101: Adapter from DSUB25 to screw cage conne  ction (L5-IOBOX-S)

Figure 102: Adapter from DSUB25 to spring cage conn  ection (L5-IOBOX-F)

6.8.1 Included in delivery

* 2m connection cable DSUB25f to DSUB25m to connleist@adapter to LMG process
signal interface
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6.9  Adapter for incremental rotation speed encoders (L45-218)

=
u

Figure 103:L45-718

6.9.1 A Safety warning!

Always connect the sensor first to the meter, dteh@ards to the device under test.
Connecting cable without savety isolation! Avoidtart to hazardous voltage!
Please refer to chapter 1.1: ‘Safety precautions’!

6.9.2 General

This plugon adapter for LMG450 converts pulsesashmon industrial incremental encoders
with two 90 degree phase shifted pulse outputsanaogue voltage. This voltage can be
analysed graphically with high temporal resolutiynusing sensor input of LMG450.

Compared to this, digital encoder input of procggsal interface provides only one value
each measuring cycle and with L45-Z18 you get s Fagh dynamic response to changes in
rotation speed!

6.9.3 Description

Incremental encoders (speed sensors) with TTL tdolgg (supply +5V and GND) or HTL
technology (supply +5V and —5V) can be connectdéwbrd are four colour coded measuring
ranges of the adapter to align with different pulges Z of the incremental encoder and
maximum revolutions per minute Nmax.

Attention! Read measuring value Idc, only this presents esqgd values according to
absolute value and sign (depending on sense diafaPositive output voltage is seen in
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case A signal leads electrically by 90° to B sigialis equates usually to clockwise rotation
when looking onto the encoder shaft.

6.9.4 Ripple

As a matter of principle of frequency to voltageeersion there is a ripple at low revolution
on output voltage. Built-in filters are optimisent §hort settling time without overshooting. In
case that remaining ripple is too high, this camdaticed with the settings of LMG, for
example:

» Select adjustable lowpass filter in measuring ckann
» Extend the measuring cycle time
* Average over a couple of measurement cycles

Selection of the filter is always a compromiseastfreaction on variation of input signal and
reduction of ripple on output signal. The user ftad optimal setting weighing these
antithetic approaches.

6.9.5 Incremental encoders with two 90 degree phase  shifted pulse outputs

Measuring range | LED Colour Red Yellow Green Blue
Po§|t|on O_f the slide Unit Left most Left Right Right most
switch adjacent of

the LEDs

Z*Nmax 1/ min 144000 | 576000 | 2304000  921600D

(Pulse rate * max.
revolution speed)

Specified tolerance| % of m.valuet(0.1+0.1) | #(0.1+0.1)|] +(0.1+0.1) #(0.1+0.1

+ % of

m.range
Max. pulse input Hz 2400 9600 38400 153600
frequency using
input A and B

Formula for "Scale" 1/ min 1152000 /{Z 1152000(/Z 2Q080/Z| 1152000/ %

“Z" is the number of pulses per rotation of thedig'cremental encoder (speed sensor)
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6.9.6 Incremental encoders with single pulse output s

Measuring range | LED Colour Red Yellow Green Blue
Po§|t|on O_f the slide Unit Left most Left Right Right most
switch adjacent of

the LEDs

Z*Nmax 1/ min 288000 | 1152000 4608000  921600D

(Pulse rate * max.
revolution speed)

Specified tolerance| % of m.valuet(0.1+0.1) | #(0.1+0.1)|] +(0.1+0.1) #(0.1+0.1

+ % of

m.range
Max. pulse input Hz 4800 19200 76800 153600
frequency using
input A

Formula for "Scale" 1/ min 2304000 /|Z 2304000/ Z 4£300/Z| 1152000/ %

“Z" is the number of pulses per rotation of thedig'cremental encoder (speed sensor)

The recognition of the rotating direction is nospible.
The output voltage is always negative if input Bef$ open.
The output voltage is always positive if input Bied to pin ‘supply +5V’

6.9.7 Scaling

In range menu of LMG450 you can set the calculatede value of the last line from above
mentioned chart, depending on the pulse rate Zgbation of the used incremental encoder.
Then the revolution will be presented correctlyatue 1/min on the display. The unit will
however be A (or V)! Displayed 1.465kA means 146%&it. For further user-friendly
presentation utilise capabilities of LMG450 buiitformula editor and user defined menu.

6.9.8 Pin assignment

9 pin D-Sub connector (male) to incremental encoder

Pin No. 1 2 3 4 5 6 7 8| 9 Screen
Function| Supply Supply| GND |Input A| Input B No connection Screen
+5V -5V (on (internal test pins) | (on GND)
screen
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6.9.9 Pulse input Aand B

Permissible input voltage: Ulowmin = -30V at -1.4mApwmax=+0.8V at 0.001mA
Uhighmin=+2V at 0.002mA, Uhighmax=+30V at 1.2mA

Input resistance: 1Mohms at OV<Uin<+5V
22kohms at -30V<Uin<+30V

6.9.10 Encoder supply
Voltage: 15V, £10%

Load: max+100mA

6.9.11 Connection of the sensor with LMG90/310/95

not possible

6.9.12 Connection of the sensor with LMG450

Plug-and-use solution like current sensors. Usentichannel.

6.9.13 Connection of the sensor with LMG500
not possible, use L50-Z18
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6.10 Adapter for incremental rotation speed encoder s (L50-Z18)

Figure 104:L50-218

6.10.1 A Safety warning!

Always connect the sensor first to the meter, dteh@ards to the device under test.
Connecting cable without savety isolation! Avoidtart to hazardous voltage!
Please refer to chapter 1.1: ‘Safety precautions’!

6.10.2 General

This plugon adapter for LMG500 converts pulsesashmon industrial incremental encoders
with two 90 degree phase shifted pulse outputsanaogue voltage. This voltage can be
analysed graphically with high temporal resolutiynusing sensor input of LMG500.

Compared to this, digital encoder input of procggeal interface provides only one value
each measuring cycle and with L50-Z18 you get s Fagh dynamic response to changes in
rotation speed!

6.10.3 Description

Incremental encoders (speed sensors) with TTL tdolgg (supply +5V and GND) or HTL
technology (supply +5V and —5V) can be connectdéwbrd are four colour coded measuring
ranges of the adapter to align with different pulges Z of the incremental encoder and
maximum revolutions per minute Nmax.

Attention! Read measuring value Idc, only this presents esqgd values according to
absolute value and sign (depending on sense diaefaPositive output voltage is seen in
case A signal leads electrically by 90° to B sigfalis equates usually to clockwise rotation
when looking onto the encoder shaft.
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6.10.4 Ripple

As a matter of principle of frequency to voltageeersion there is a ripple at low revolution
on output voltage. Built-in filters are optimisent §hort settling time without overshooting. In
case that remaining ripple is too high, this camdaticed with the settings of LMG, for
example:

» Select adjustable lowpass filter in measuring ckann
» Extend the measuring cycle time
* Average over a couple of measurement cycles

Selection of the filter is always a compromiseastfreaction on variation of input signal and
reduction of ripple on output signal. The user ftad optimal setting weighing these
antithetic approaches.

6.10.5 Incremental encoders with two 90 degree phas e shifted pulse outputs

Measuring range | LED Colour Red Yellow Green Blue
Po§|t|on O_f the slide Unit Left most Left Right Right most
switch adjacent of

the LEDs

Z*Nmax 1/ min 144000 | 576000 | 2304000  921600D

(Pulse rate * max.
revolution speed)

Specified tolerance| % of m.valuet(0.1+0.1) | #(0.1+0.1)|] +(0.1+0.1)) #(0.1+0.1

+ % of

m.range
Max. pulse input Hz 2400 9600 38400 153600
frequency using
input A and B

Formula for "Scale" 1/ min 1152000 /|Z 1152000(/ Z 2Q080/Z| 1152000/ %

“Z" is the number of pulses per rotation of thedigecremental encoder (speed sensor)
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6.10.6 Incremental encoders with single pulse outpu  ts

Measuring range | LED Colour Red Yellow Green Blue
Po§|t|on O_f the slide Unit Left most Left Right Right most
switch adjacent of

the LEDs

Z*Nmax 1/ min 288000 | 1152000 4608000  921600D

(Pulse rate * max.
revolution speed)

Specified tolerance| % of m.valuet(0.1+0.1) | #(0.1+0.1)|] +(0.1+0.1) #(0.1+0.1

+ % of

m.range
Max. pulse input Hz 4800 19200 76800 153600
frequency using
input A

Formula for "Scale" 1/ min 2304000 /|Z 2304000/ Z 4£300/Z| 1152000/ %

“Z" is the number of pulses per rotation of thedig'cremental encoder (speed sensor)

The recognition of the rotating direction is nospible.
The output voltage is always negative if input Bef$ open.
The output voltage is always positive if input Bied to pin ‘supply +5V’

6.10.7 Scaling

In range menu of LMG500 you can set the calculatede value of the last line from above
mentioned chart, depending on the pulse rate Zgbation of the used incremental encoder.
Then the revolution will be presented correctlyatue 1/min on the display. The unit will
however be A (or V)! Displayed 1.465kA means 146%&it. For further user-friendly
presentation utilise capabilities of LMG500 buiitformula editor and user defined menu.

6.10.8 Pin assignment

9 pin D-Sub connector (male) to incremental encoder

Pin No. 1 2 3 4 5 6 7 8| 9 Screen
Function| Supply Supply| GND |Input A| Input B No connection Screen
+5V -5V (on (internal test pins) | (on GND)
screen
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6.10.9 Pulse input Aand B

Permissible input voltage: Ulowmin = -30V at -1.4mApwmax=+0.8V at 0.001mA
Uhighmin=+2V at 0.002mA, Uhighmax=+30V at 1.2mA

Input resistance: 1Mohms at OV<Uin<+5V
22kohms at -30V<Uin<+30V

6.10.10 Encoder supply
Voltage: 15V, £10%

Load: max+100mA

6.10.11 Connection of the sensor with LMG90/310/95

not possible

6.10.12 Connection of the sensor with LMG450
not possible, use L45-Z18

6.10.13 Connection of the sensor with LMG500

Plug-and-use solution like current sensors. Usentichannel.
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6.11 Synchronisation adapter with adjustable lowpas s filter (L50-Z19)

Figure 105:L50-219

6.11.1 A Safety warning!

1.) first connect the clamp to L50-Z19

2.) connect L50-Z19 to LMG500 Sync.input and switiol power meter on

3.) then connect the clamp to the device under test

Synchronisation adapter without safety isolation! @ly for current clamps with
galvanic isolation! NO DIRECT CONNECTION TO ANY EXT ERNAL
VOLTAGES!

Please refer to chapter 1.1: ‘Safety precautions’!

L50-Z19 is an accessory for the precision poweremetG500. It can be used with any
xXA:1A current clamp, e.g. LMG-Z325, LMG-Z326, LM&322 or LMG-Z329. A burden
resistor, a high sensitivity amplifier and a 8tderButterworth lowpass filter are included in
the DSUB15 plug to assure stable synchronisati@nyodisturbed signal.

It simplifies the synchronisation to the fundaménotarent frequency of a frequency inverter
output. It needs about 100uA fundamental curretite@signal input. That means with a
1000A:1A current clamp it is possible to detectfilmedamental in a wide current range from
100mA to 1000A. If the fundamental current is lowean 100mA, several load current
windings in the clamp can be used to enlarge thsitbéty or use an other clamp with
100A:1A ratio. LMG500 settings in the measure memseé ‘Sync’ to ‘ExCImp’ and adjust
the lowpass corner frequency.
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Figure 106:L50-219

Select a filter with a lowpass frequency biggentbaery possible fundamental frequency
and(!) lower than every possible switching frequenmder all conditions of starting,
breaking and acceleration of the motor.

6.11.2 Specifications

filter name 200Hz | 500HZ 1kHz 2kHz | 5kHz 10kHz 20kHz
-3dB corner frequency 312.5Hg 625Hz 1.25kHz 2.5kHz 5kHDkHz | 20kHz
filter type 8th order Butterworth

min. current for stable
synchronisation

about 100uA

max. current 1Atrms
isolation NO ISOLATION! (see safety warning)
connection length about 50cm

(but can be extended with usual savety laboratagd)

6.11.3 Connection of the sensor with LMG90/310/95/4 50

not possible
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6.12 Ethernet Adapter (L95-Z318, L45-7318, L50-Z318 , LMG-Z318)

Figure 108: L95-2318, L45-2318, L50-Z318 - supply v ia LMG

Figure 109: LMG-Z318 - external supply via wall war t

This LAN adapter 2318 is useful for the communioatwith a power meter LMG located
anywhere in a local area network LAN via a virtG&M port simulation. The
communication is transmitted by the driver over L&\the LMG for user purposes in the
same way as e.g. the direct connection of PC/CQMMG/COMa. The power meter LMG
will be accessible via this virtual COM port. Petfsuitable for LMG Control software.

6.12.1 A Safety warning!

Please refer to chapter 1.1: ‘Safety precautions’!

ZES ZIMMER Electronic Systems GmbH Phone ++49 (0)6171 628750, Fax ++49 (0)6171 52086
Tabaksmuhlenweg 30, D-61440 Oberursel 163/191 esaéds@zes.com, internet: www.zes.com



Accessories

6.12.2 System requirements, hardware specifications

* Windows XP home or professional.
For other operating systems (including Windows! 2800 / NT /Vista, Linux: Debian /
Mandriva / RedHat / Suse / Ubuntu) see http://wvigi.com -> support -> drivers and
download the driver appropriate for your operasggtem for ‘Digi Connect SP’.

» Auto-sensing 10/100 Mbit/s Ethernet

* Throughput up to 230.400 baud

data flow control with RTS/CTS, hardware reset wilitfeak’

6.12.3 Connection of the adapter L95-Z2318 with LMG9 5

Plug the connector of L95-7Z318 labeled with ,to LM&OM B conn.” to the LMG95
COM B jack.

* Plug the connector of L95-Z2318 labeled with ,supptythe LMG95 auxilary transducer
supply jack, if your application uses the suppbtkja.g. for PSU600, then use LMG-Z318
with external supply via wall wart.

» Switch on the power meter and connect the LAN cable

* assure that the LMG firmware is 3v136 or newer

6.12.4 Connection of the adapter L45-Z318 with LMG4 50

Plug the connector of L45-Z318 labeled with ,to LM&OM B conn.“ to the LMG450
COM B jack.

* Plug the connector of L45-2318 labeled with ,supptyone of the LMG450 current
clamp 1/2/3/4 jacks whichever is free, if your apgiion uses four current sensors, then
use LMG-Z318 with external supply via wall wart.

» Switch on the power meter and connect the LAN cable

* assure that the LMG firmware is 2v121 or newer

6.12.5 Connection of the adapter L50-2318 with LMG5 00

* Plug the connector of L50-Z2318 labeled with ,to LM&OM B conn.” to the LMG500
COM B jack.
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* Plug the connector of L50-Z318 labeled with ,supptyone of the LMG500 sensor ID

jacks whichever is free.

» Switch on the power meter and connect the LAN cable

* assure that the LMG firmware is 4v077 or newer

6.12.6 Connection of the adapter LMG-Z318 with any

LMGxx

» Connect the DSUB9 jack of LMG-Z2318 with a 1:1 skc@annection cable to LMGs

COMa.

» Connect the wall wart with power input of LMG-Z318.

» Switch on the power meter and connect the LAN cable

6.12.7 Configure the LAN connection with the device

setup wizard

* You will find the setup wizard on the ZES suppoBR Gnder driver\z318 or on the
webpage http://www.zes.com. If you get the drivapsfile via email, unzip and start

40002319_M.exe.

Press weiter/next, the wizard trys to find the ateeadapter. If it will not be found, press
reset for about 3 seconds at the backside of tiezrest adapterbox to remove possible
given prior IP address and wait for about 1 mirhétre searching again.

2 Digi Device Setup Wizard

Discover Device
Configure Device

Save Settings

Discover Device
Locate your Digi device on the network.

Fram the list below, select the device pou would like to configure. [dentify your device bazed
not in the list, select <Device not listeds and click Next

on the MAC Address. If your device is
Found Devices:

IF* Addiess
-.«152.168.2.11
53 <Device nol listed:

MAC Address Froduct Name

<

) Please update the fimware of this device ta the latest version,
LY

00:40:9D:2E:37:1F  Digi Connect SP 523

>

Figure 110

This is the most important point in the installati¢f the wizard still can not find the Z318 in
your LAN, please ask your system administrator ef@u contact the support hotline of
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ZES. The support engineers of ZES will need afatatailed information about your local
network to consult.

If the wizard found one or more devices chooseafiropriate one and press weiter/next.

In the next window you can choose ‘obtain IP sgiautomatically using DHCP’ or 'set
the IP settings manually’, but you should know abtado this. In all cases take care, that
Z318 gets the same IP address after its next ptadmnfigure your local DHCP server that
the fix MAC address of Z318 gets everytime the s#address or set a fix (and free!) IP
address manually. This is important, because iméxé¢ step you assign a virtual COM
port to this IP address and if the IP address wbaldifferent after the next startup, the
virtual COM port would be not available.

Press weiter/next several times, until the wizamdisesuccessfully.

2 Digi Device Setup Wizard @

Congratulations!
“V'ou have successhully completed the Digi Device 5 etup Wizard,

.
Discover Device y Saved configuration successfully.

Configure Device Go to the Digi Connect 5P R5232 web interface for manual configuration
To access the web interface, check the "Log on to web interface”
Save Settings checkbox below and click Finish, or go b http:, . 168.2.45.
a: heckbox bel d click Finish, http://192.168.2.45.

The usemame and default password are:
Usemame: root
Paszword: dbps

Additional information such as cabling and configuration information as well
as troubleshooting tips may be found in the User's Guide.

Hext steps

Register my Digi Connect SP RS 232 an the Digi website

Log on to web user interface of device

[ Log on to command line interface of device

(e fcs

To close this wizard. click Finish.

Figure 111

Please note the assigned IP adress displayd laghscreen (in this example:
192.168.2.45)

6.12.8 Install ‘real port driver’ (virtual COM)

Start the setup for the real port driver, you Wil it on the ZES support CD under
driver\z318 or on the webpage http://www.zes.cdpol get the drivers zip file via email,
unzip and start setup32.exe.

Select: ‘add a new device’. It might be necessamngmove previous installed drivers with
‘remove an existing device’.

Select the device ..
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= Digi RealPort Setup Wizard

Select Device

Fram the list below, select the device you would like to use, If your device is not in
the list, select <Device nat listed> and click Mext.

Sl

Devices found on pour network:

IP Address / MAC Address Model
00:40:30: 2E:37:1F Digi Cornect 5P R5232

$ <Device not listed:

[™ Configure for Cellular Network Befresh

< Zurlick | Wwieiter > | Abbrechen |

Figure 112

e .. and assign a virtual COM port:

= Digi RealPort Setup Wizard [g|
Describe the Device
Enter information for the device vou would like to uze.

Device Model Mame:

Digi Connect SP

Mebwork Settings Sernial Ports
Use: & |P " MAC  DNS Wos 1 =

192,168, 2 . 7E Starting COM:

Default Network Prafile: LOma :l'
|TCF": Typical Settings j et Fealias
RealPaort TCF: W Encryption
lﬂ [ Authentication

Help
< Zuriick |Fertig stellenl Ahbbrechen |

Figure 113

The power meter LMG is now accessible via thisnaitCOM port.

6.12.9 Configuration and Management by web interfac e

» Start your Browser and login to the IP adress abthto your LAN adapter Z318
http://192.168.x.xx/login.htm with the usernameotaand the password ‘dbps’:
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@ He

Figure 114

» Here you can manage the settings in a comfortafle &ig. check MAC Address, IP
Adress, firmware update and so on.

1@; Digi Connect SP RS232 Configuration and Management

Getting Started

Tutorial  Not sure what to do next? This Tutorial can help.

System Summary
Model:  Digi Connect 5P RS232
IpAddress:  192.168.2.45
MAC Address:  00:40:9D:2€:37:1F

Description:  None
Contact:  None
Location:  None

Device ID:  00000000-00000000-00409DFF-FF2E371F

Figure 115

6.12.10 Troubleshooting

The following problems may appear while installthg ethernet adapter. If the problem
remains after checking the following points, pleesstact ZES at sales@zes.com or
++49 6171 628750

« please check all connections: supply, RS232, LAN,
in case of LMG-Z318 and LMGx COMa: use 1:1 serale, no nullmodem

» connect the ethernet adapter to the power sup@gspeset, wait for about 1 minute and try
again

« switch off your antivirus protection software, firewall may block the communication
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6.13 USB-RS232 Adapter (LMG-Z316)

to power meter LMG
via 1:1 serial cable

connect to PC

Figure 116: LMG-Z316

This USB-RS232 adapter Z316 is useful for the comigation with a power meter LMG and
a PC with USB port via a virtual COM port simulatiorhe communication is transmitted by
the driver over USB to the adapter for user purp@séhe same way as e.g. the direct
connection of PC/COMx to LMG/COMa. The power metBtG will be accessible via this
virtual COM port. Perfect suitable for LMG Contsaftware.

6.13.1 A Safety warning!

Please refer to chapter 1.1: ‘Safety precautions’!

6.13.2 System requirements, hardware specifications

* Windows: driver available for Windows XP home oofgssional / Windows Vista,
see ZES support CD ‘LMG500 USB driver’

» Linux: driver is part of the kernel 2.4.x or newdi_sio Modul)
 throughput up to 230.400 baud
» supports data flow control with RTS/CTS, hardwaaset with ‘break’

» adapter length about 1m, standard RS232 DSUB9 witidJNC nuts and USB typ A
plug

e connection to LMG with standard 1:1 serial cablengation possible up to 15m
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6.13.3 RS232 plug

DSUB9 male connector with UNC screw nuts, pin agsignt:

pinl: CD (carrier detect)

pin2: RX (receive data)

pin3: TX (transmit data)

pin4: DTR (data terminal ready)
pinb: GND

pineG: DSR (dataset ready)

pin7: RTS (request to send)
ping: CTS (clear to send)

ping: RI (ring indicator)

6.13.4 Included in delivery
* USB-RS232 Adapter

« DSUB9mM to DSUB9f connection cable, pin assignmehbt dbout 1.8m
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6.14 |EEEA488 bus cable (LMG-Z312 /-Z313 /-Z314)

Figure 117: LMG-Z312 /-Z313 /-Z314

IEEE 488 bus cable, full screened metal-plug sociasé to maintain the excellent noise
immunity of all LMG instruments.

Cable length:

LMG-zZ312 1m
LMG-Z313 2m
LMG-Z314 4m

6.14.1 A Safety warning!

Please refer to chapter 1.1: ‘Safety precautions’!
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6.15 RS232 interface cable (LMG-Z317)

Figure 118: LMG-Z317

RS232 interface cable, DSUB 9 male to DSUB 9 femlalggth about 1.8m.

6.15.1 A Safety warning!

Please refer to chapter 1.1: ‘Safety precautions’!
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7 \Voltage sensors

7.1  Precision high voltage divider (HST3/6/9/12)

ON/OFF SUPPLY  OUT1 ouT2 ouT3

Q QQ

e

/ o

(CG

Figure 119: precision high voltage divider HST12-3

7.1.1 A Safety warning!

The normal use of the HST3/ 6/ 9/ 12 series neadsaection to high voltages. To
fulfill the safety requirements it is under all clitionsabsolutely necessary to earth
the caseof the HST3/ 6/ 9/ 1 obtain safetyand functionality! Use sufficient cross
section of the earthing conductor!

Please refer to chapter 1.1: ‘Safety precautions’!

7.1.2 General

The wide band precision high voltage divider oieeHST expand the voltage measuring
range of ZES ZIMMER precision power meter LMG faewat power grid of nominal voltage
over 1000V. The high voltage inputs are equippéeti @m leads that is attached to the
voltage measured against earth. The open leadsecaligned by the customer.

The HST 3 (resp. HST6/9/12) divides DC, AC or aistaited voltages with very high
accuracy by the factor 1000 (resp. 2000/3000/4008.divided voltage is available at the
buffered low impedance BNC output. To avoid norgeriference it is recommended to use
shielded cables to the measuring input of the LMG.

The HST can be delivered in one, two or three cebversion as to match the particular
measuring task.
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The single phase HST is used in single ended sgstem. overhead traction line, ultrasonic
applications). Line to line voltages can be measasedifference between the output signals
of the channels. For floating (difference) voltageasuring therewith the 2-phase HST is best
suitable.

Typical application fields for the 3-channel HSTa® frequency inverter fed medium
voltage drives and power quality analysis at tisgridhiution network.

7.1.3 Specifications

Series HST3 HST6 HST9 HST12

ordering type HSTHST|HST|HST|HST|HST|HST|HST|HST| HST | HST |HST
31132 (33|6-1|6-2|6-3|9-1]|9-2]|93|12-1|12-2|12-3

no. of channels 1 2 3 1 2 3 1 2 3 1 2 3

maximum trms

input value 4.2kV 8.4kV 12.6kV 16.8kV

maximum peak

value for full 5kV 10kV 15kV 20kV

scale

maximum sine 3.5kV 7kV 10.5kV 14kV

trms value for

full scale

input impedance| 10MOhms||50pF 20MOhms||25pF 30MOR2ps]|Rk 40MOhms||20pH

dividing ratio 1/1000 1/2000 1/3000 1/4000

tolerance of ratio max. £0.1% (DC ... 45Hz)

max. + 0.05% (45Hz ... 65Hz)

max. +0.1% (65Hz ... 2.5kHz)
max. +0.2% (2.5kHz ... 10kHz)
max. + 0.3% (10kHz ... 100kHz)
typ. £ 2% (300kHz; max. 100pF)

influence on max. £ 0.08% (45Hz ... 65Hz; PF>0.8)

active power max. = 0.5% (DC ... 100kHz; PF>0.8)

measurement typ. = 3% (300kHz; Burden <100pF; PF>0.8)
measurement one fixed high voltage lead (length 2m) for eachrutel,

input earth jack as the common reference point
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signal output

one BNC socket for each channel

output burden

min. 1kohms; max. 1nF

safety class

class I;Device must be earthed additional to mains supply!

enclosure robust aluminium case
protection class IP54
temperature

range O..5OOC

size (LxW x H)
330 x 230 x 110

in mm 400 x 230 x 110
installation

dimension (L x 490 x 230 x 110 590 x 230 x 110
W x H) in mm

weight approx. 6.1kg approx. 7.2kg
supply 85..265V; 45..65Hz; ca. 20VA

7.1.4 Overvoltage capabilities of high voltage inpu

For serial numbers starting with ‘E...":

t against earthed case

Series HST3 | HST6 | HST9 | HST12
maximum DC or 50/60Hz trms working voltage  4.2kV ~ 8/4k 12.6kV | 16.8kV
maximum periodic peak working voltage 6kV 12ky 18ky 24K
maximum transient overvoltage 9.2kV 14.2kv  18kV  21.3kV
Non repetitive maximum peak voltage 15.2kV | 26.2kV| 36kV | 45.3kV|

Note: The working and transient voltages are catewdl in accordance to EN61010:2001,

valid for max. altitude 2000m over sea level.
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7.1.5 Measurement principle HST

HV=IN1
= HST6-3
20M
10k Buffer Qutt
HV=IN1 HV=IN2
= HST12-2 B2
40M 20M
oK Buffer Outt H]mk Buffer Qut2
HV-IN2 HV-IN3
o] 40M D_E[FIM
Outt lﬂOk Buffer Out2 lﬁOk Buffer Qut3
EARTH EARTH
L L

Figure 120: principle structure of different HST ty  pes

7.1.6 Example wirings

High voltage wire BNC sockets

CH3 CH3
CH1 CH1
Earthing _I_T 1J1=41/2000
12=\2/2000
High voltage wire BMNC sockets
CH3 CH3 U1={v2-413/2000
CH1 CH1

QE) Earthing _;_

Figure 121: example wirings HST6-2

Two possible example wirings are shown: A two clekmmeasurement in the upper part of
the figure and a differential voltage measuremenieé lower part of the figure.
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7.1.7 HST wiring of 3-phase systems

ik

3-phase L1
U12
system L2 ¢ TU31 2 e glorigtor)
(mains or ‘ ju23 ‘ 3 A
frequency L3
inverter) ‘u1oiu20 U30 1
L L L
T ol o = _3| connection to power meter
c £/ g HSTx3 with star—delta%onversion:
(Ud I* -> star or delta) LMGx
out1 U1i U23 U3
g > /BN [2rscale T © U/@ t(©
J ~_out2 Ustiscale | U1 1025,03
ﬁ L BNC ¢U23/scale ‘ ﬂ@
[1] |\0Ut3
Ij L~ BNC
L CH1 CH2 CH3
. connection to power meter
alternatively: without star—deplta conversion: LMGx
Uk*@ U2*© U3

out1
...... D> " Deve  U10/scale U1©U{@PU
 Nou
%(%BNC yU20/scale

,,,,,, out3
> BNC yU30/scale
L CH1 CH2 CH3

Figure 122: HST wiring of 3-phase systems

On the highvoltage side HST inputl, input2 and tBaonnects to L1, L2 and L3. All voltage
measurements have the same reference potentidl: ear

Note that also isolated power systems have an itaupocapacitance against earth, therefore
measurement of the isolated line voltages agaarth evith the HST works properly. Isolated
mains, mains with connection to earth / neutralaited frequency inverters as well as
frequency inverters with connection to earth / redusre measurable this way.

On the low voltage side, the connection to the paweter LMG or other instruments can be
done in two different ways:

1. Instruments with internal star-delta conversaom connected like shown in the upper part
of the drawing. Advantage is that unbalanced s@uace measured correctly, the total
power is determined correctly as well as the paveach phase.

2. Instruments without star-delta conversion areeated like shown in the lower part of the
drawing. The line voltages with reference potergaith can be tapped directly at the BNC
jacks. Even with unbalanced sources, the total pasveetermined correctly.
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7.1.8 Included in delivery
» precision high voltage divider (HST)

» about 3m BNC connection cable from HST to the poweter LMG

» adapter BNC to 4mm plugs
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8 FAQ - frequently asked questions / Knowledge base

8.1 The Burden resistor

For measurements with the specified accuraciebulgen of a sensor has to be between 50%
and 100% of the rated burden in the data she#tdatited frequency range). This burden can
be given as ohmic resistor or as an apparent peabee. Here an example how you can
convert the two values:

The burden resistor is built up from the ohmic lo&dhe cables and additional from the
burden of the meter. The sensor will not work atgpecified accuracy, if the operation
burden is not reached. Because of the very lowwuopsion of the elektronic meter inputs the
rated operation burden is mostly not reached aratliditional operation resistor has to be
fitted. This resistor can also be built up fromoarectly dimensioned connection cabel from
the sensor to the meter.

RCable Radditional
CT Rmeter
Rcabie ohmic value of the cable
Radditiona additional ohmic resistor (may be cable)
Rimete ohmic value of the meter input
CT current sensor
ZES ZIMMER Electronic Systems GmbH Phone ++49 (0)6171 628750, Fax ++49 (0)6171 52086
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8.1.1 Example

Sensor Cable Meter
100A/5A | = 2m (total length) Burden:R . = 2.5\2/A
rated burden:Re= 2.5VA p =0.0175Qmm’ [
operation burden: 50% of 2.5VA m

A = 1.5mnf

8.1.2 FortheCT

The rated burden of the CTis: R, = §2 = 25—\/'? =100mQ
I (5A)

= F\)operationz 50
Burden of the meter: R eter = §2 = % =8mQ

12 (5A)

2

Ohmic value of the cable: Reape = plI_ 001752 l]nszQm =23.3mQ

A m1.5mn

Now the additional resistor can be calculated to:
Radditional = RoperationRcable Rmeter= 50mQ2-23.3m2-8mQ=18.7n12

If you want to use a longer cable to built up thilslitional resistor the length is calculated:

| = Rcable m - (R)peration - I%neter) m - (SGInQ '8”@) l]n D.Smnf

=36m
Yo, Yo, 0.017%) [y

(Please note the maximum current loading capalaifithe cable!)
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8.2  Example of an error calculation
The calculations illustrate how to calculate th®ex of U, | or P when using an external

sensor. The following parameters of the measurearengiven:

The measurement is made with a LMG95, the accigadithe channels are #{% of
measuring value + % of measuring range):

Frequency/HZ 45to 65
Voltage 0.01+0.02

Current 0.01+0.04

Active Power 0.015+0.0|Z

The clamp with which is measured is the LMG-Z32&wan accuracy of:

Current Amplitude error Phase error
10A to 200A 1.5% 2°
200A to 1000A 0.75% 0.75°
1000A to 1200A 0.5% 0.5°

Ratio of 1000:1.

At the | channel we are using a scaling of 100@etbthe correct currents at the display. In the
following examples all values are calculated fa ginimary side, what means on measured
signal level. The readings are:

Urms 230.000V, range 250% range peak value 400V

ltrms  100.000A primary= 0.1A secondary; range 150mA range peak value 469mA
calculated back to the primary side: range 158A4ange peak value 469A

f: 50Hz

o: 45°

P: 16.2635kW, range 37.5kW range peak value 187.6kW

AC coupling mode for the signal is selected (whatans you have no errors because of the

DC offset of the signal).

From the table above the following errors of the@85 itself for voltage and current can be
determined (using the peak values of the respentie@suring range):

AU = +(0.01% of Rdg# 0.02% of Rng.)= £(0.023/ + 0.08/)= +0.103/
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Al 005 = +(0.01% of Rdg.+0.02% of Rng.)= +( 001A+ 0.0938A)= +0.1038A
AP, o = £(0.015% of Rdg.+0.02% of Rng.)= +(0.0024KW+ 0.0375XW)= +0.0399&KW

Additional to these three errors there is the ezemrsed by the current clamp. First the
amplitude error which will be added to thk yoes:

Al = +(15%of rdg.)= +15A

clamp
So you get a total current error of:

Al oy = Al e + Al 4o = +1.6038A

clamp —

The second error which is caused by the clamgeietior of the additional phase shift of 2°.
This error will influence the active power. In tlegample the power can be calculated as:

P=U*I*cosp

So the total differential gives you the error:

AI:)clamp = ‘ﬁ* AU‘-'- ‘f* AItotal + E* A¢
A A op
you get:
AP, = |1 ¥ COSp* AU|+[U * cosp* Al i, | +[-U * | *sing* Ag|

At this point only the errors of the clamp are yskd errors of the LMG are already calculated:

AU=0!
AI:Alclamp
2°* 2n
36C°

Ad = 2°: =0.035rad.

For the angles you have to use the radient: 4§°rad

+

clamp —

AP = |100A* coslzT* oov

230/ * coslzT* 1.54 +

- 230V* 100A* sin’z’ * 0.03%

=|00W| +|24395N| +|-56922W| =813.17W
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At this point the error values caused by the clahguld be marked:
The amplitude error of the clamp 243.95W and thesptshift causes 569.22W, what means
813.17W error are caused by the clamp.

The total error of the active power is:

AF)tot.’:ll = AI:)LMGQS +AR,

clamp

= +(0.0399&W + 0.8131kW) = 0.8531%kW

The relative error of the active power is:

AP, o= &ij' = 0.05252 525%

8.2.1 Improving the accuracy

If you use a current clamp like in this examplewétnominal current of 2000A and your current
is only 10% what means 100A a simple trick to insgethe accuracy is to wind the conductor
several times through the clamp. In the exampladoeracy of the clamp changes with three
windings to 0.75%, because of the primary curréB00A, the phase shift is 0.75°. The next
example of calculation is done for three windigs:

Ums 230.000V, range 250% range peak value 400V

ltrms: Scaling&sm: 333333, what means all current values are divided byw8nehe

errors! The ratio of the clamp stays at 1000:1!
Values: 300.000A primary> 0.3A secondary; range 300mA range peak value
0.938A calculated back to the primary side: ran@@Al= range peak value 312.7A

f: 50Hz
o: 45°
P: 16.2635kW, range 25kWs range peak value 125.080kwW

AU = +(0.01% of Rdgs+ 0.02% of Rng.)= +(0.023/ + 0.08/)= +0.103/
Al 05 = £(0.01% of Rdg.+0.02% of Rng.)= +( 001A+ 0.06254A)= +0.07254A
AP,s0s = £(0.015% of Rdg.+0.02% of Rng.)= +(0.0024KW+ 0.0250KW)= +0.02745&W

Al = £( 0.75% of primarycurrent=in thiscasethe"reading")= +225A, now with the

scaling this error is divided by 3 as well, whatams

Al = +( 075% of Rdg.F +075A

clamp
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Al g = Ol yes + Al 4o = £0.82254A

clamp —
Again the total differential has to be used, b ndgth the following values:

AU=0!
AI:Alclamp

O %
A = 0.75° 972727 _ 6 013rad.
360

With this the error of the clamp of the active poige

AP = [100A* coslzT* ooVv|+

clamp —

- 230V* 100A* sin’z’ *0.013

230V * cos’ZT* 0.754 +

= 333.40W

AP, = AP, yes + AP, = +(0.02745&W + 0.3334(KW) = 0.36085&W

total — clamp —
The relative error of the active power is:

AP = &F:t’"' =0.0222= 222%

relative —

With this simple trick the error of the current ditygle could be reduced by 51.2%. The error of
the active power even by 42.3%.
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8.3 Phase correction of current transducers with LM G500

Current sensors, low frequency types for 50Hz dkasgehigh frequency types, insert a delay
in the current measurement path. This behavids®@lled ‘phase error’ and means an
additional error term in the power measurementigl frequency applications and also even
low frequency applications at very low power factbis phase error may destroy the
complete measurement! Even a few hundred nanoseeatita significant power error in
case of low power factor.

A great feature of the LMG500 is the capabilityctorect the delay time of current and
voltage sensors with the time resolution of nanosds. To do this adjustment, it is very
important to find a reasonable signal and referefnbe signal source can be either a
calibrator with voltage and current output and atjble frequency and phaseshift or the
application itself. Sometimes the application caroperated in a working point with a current
low enough to be measured direct as well as vigentisensor. The big advantage of the
phase adjust in the application itself is thamisde with the identical frequency (or:
frequency mix!) as later in the measurement enwremt and the phase error of a current
transducer is usually dependent from the signgluieacy.

°|Current transducer

A

“ ”gggﬂ@f
E (@ @

b
0 ¢

(]

gq040

ON
§9)
g

Figure 123: wiring for current transducer phase cor rection

Use a few windings through the current transdundrraeasure the same current with a
different power channel and direct current inpuin@ect the voltage to both power channels
in parallel. Don't forget to set the current scglfactor to compare the active power.
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Best sensitivity can be achieved with a signal pbhst near 90 degree. Now switch the
LMG500 to the menue: /range/delay and set the suolgannel delay for the same power
factor display like the direct measured signal.

For the proper phase adjustment bring the powearrai& (with external current sensor) to
the same power factor as the power channel 1 @uidtt current measurement). It is
important to adjust to the same power factor, adhé same active power (which should be
both nearly! the same conclusion), because evergmusensor has also slightly gain errors.
To compensate a small gain error with delay adjastrwill lead to spurious measuring
results! The power factor does not depend on gaimse so its is better to use this value not
to mix gain adjustment with phase adjustment. Taeustand this, take a look at pure
sinewave signal for voltage and current: PF = P(Btems*ltrms*cos(phi))/(Utrms*Itrms) =
cos(phi). Utrms and Itrms can be truncated.

For very high frequency signal it is best to usemore than 5Aeff, because the bandwidth
and phase accuracy of this range (20mA to 5A)adist.

NTITE e P 2| W P 2
I I (o) R S S | —— (o)
(g )[A=1,2,3,4 [Sense/Hore [Delay foudy | |i2)[R:1,2,3,4 [Sense/Hore [Delay f udly
du/ns  dl/ns P/ PF * Idly du/ns  di/ns P/Y PF #Idly
18 a A.865 U 8.88839 ¢ 18 a .64 U B8.88838 C
28 a B8.652 U 8.88388 c 28 -288 a8.863 U 8.88837 c
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Figure 124: LMG500 before delay compensation (left)  /
with succsessfull delay compensation of 280ns (righ t)

The current transducer in the example above hamalslelay of 280ns, this is compensated
with a delay setting of -280ns, see the power fdétb’ and active power ‘P’!

The current transducer delay or phase error im@o¢ssarily positive, so at higher frequency
the phase shift of a passive current transformesuslly negative and has to be compensated
with a positive compensation value.
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8.4  Multiple external sensors in a test bench with LMG450 / LMG500

A common situation in a test bench is, that difféiensors have to be connected alternately
to the same power meter channel, controlled by @i®gram. For ZES sensors with included
eeprom and error compensation (HDSUB15 plug) tlevaat signals have to be redirected,
e.g. by a relais. Relevant are all 10 signals efgims 6 to 15 of the 15 pin jack in the
LMG450 or L50-214!

Important!

first you have to disconnect the active sensorefloee please disconnect or switch off the
primary current, then disconnect pins 6 to 15 \itlelais

wait for at least 3s

now you can connect the new sensor: connect piosb with a relais, then connect or
switch on the primary current.

don’t allow primary current without secondary connection and supply of the sensor!!

please use very short and shielded connectionsélole the LMG to the switchbox, and
inside the switchbox to aviod EMC problemghaximum length of Imbetween LMG
and the HD15 plug of the sensor is allowed

pin assignment of the HDSUB15 connector of LMG450%0-214:

pinl to pin5 nc
pin6 negative supply (-12V/LMG450 or -15V/LMG500)
pin7 positive supply (+12V/LMG450 or +15V/LMG500)
pin8 EEPROM clk
pin9 EEPROM data
pinl10 EEPROM vcc
pinll signal out
pinl12 gnd
pinl3 gnd
pinl4 gnd
pinl5 sensor detection
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* In case of supply via sensor supply unit SSU4 yausupply the sensors continuously with
an additional SSU4. Or supply both sensors in [gnalth one output of the SSU4, but
allow primary current only to the active sensor!

pin assignment of the DSUB9 connector of SSU4:

pinl nc
pin2 nc
pin3 gnd
pind gnd
pin5 -15Vv
pin6 signal
pin7 nc
pin8 status
pin9 +15V
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8.5  Avoid distortion when using external sensors in noisy environment

External current sensors with voltage output coteteto the precision power meter series
LMG have usually an output voltage of a few mV tooaiple of V. This sensors can be
connected to the LMG Isensor input and current onessents can be done with a high
accuracy, but a few points have to be kept in miislo sensors with current output can have
distortion problems. Especially in EMC noisy envingents with high dU/dt voltages the
following points should be considered to achievst aecuracy and low noise:

» Use well shielded koaxial cable to connect senstifsvoltage output to the power meter
LMG. Sensors with current output should be conrteatigh twisted measuring leads.

* Avoid ground loops, do not connect the shield andéusing of the sensor at several
different points to earth. Take into concern, thther instruments, measuring the same
secondary signal, might have inputs without isolatio earth, e.g. oscilloscopes. Important
is the star-shaped grounding of the complete system

* In the case of well shielded sensors e.g. Pearansducers, the shield housing should be
connected to PE to allow the capacitiv coupledoditn to find a low impedance way to
earth and do not couple to the measuring signab,lthe low input | should not be

connected to earth.
// N LMG
|

) (B power

\(\4 //}L meter

Figure 125: Grounding of well shielded sensors

* In applications with current measurement on higm@mn mode voltage potential it is
advantageous to connect the low output of a gatveeparated current transformer with
earth. There is a double galvanic separation:er.tiG and inside the current transformer
itself. So the secondary side has neither galvamtact with the load current nor with
earth: the current channel is floating on an umaefipotential. The accuracy can be
improved by draging down the floating voltage toatearth potential and give the
distortion currents a low impedance way to earth.
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Figure 126: Grounding of common current sensor sign als

» In applications with a high dU/dt and sensors witboard electronics it might be
profitable to shield the isolated primary conduaay. with copper foil connected to earth.
This shield ought to bleed of the capacitive codplestortion to earth and keep them away
from the sensor electronics. This policy can alsa$ed to enhance accuracy and reject

distortion with other current transducers.

isolated

Figure 127: Shielding of sensors with onboard elect ronics

* In all cases you should adapt the bandwidth optheer meter to the bandwidth of the
current sensor and the signal. It is useless teunedhe active power with a 5kHz
bandwidth current clamp and a power meter bandvwatiftOMHz, in this case a signal
filter of e.g. 10kHz will not affect the measuriamgnal significantly, but will highly reduce

HF distortion and noise!
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8.6  Range extension by changing primary ratio at cu  rrent sensors

current
e
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to LMG
| — |
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- " ]
& Dby

load

Figure 128: external range extension

You can use two windings through a current transdt expand its current range dynamic.

In this example one winding with one turn (for bigrents) and one winding with ten turns
(for small currents) are taken. If you change ttadisg value of the corresponding power
meters current channel the different turns arentéki® account for the measuring values.

This approach is suitable for all feed through elaghp on current transducers.

Example:
* precision power meter: LMG500
* current sensor: PSU200

e measuring ranges (full range)
1 turn: 0.78A .. 100A
10 turns: 78mA .. 10A
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