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Specifications subject to change
Foreword Thank you for purchasing the NetWave generator. This user’'s manual lists

precautions that must be taken during use and contains useful information about
the functions and operating procedure of the device. To ensure correct use,
please read this manual thoroughly before starting operation. After reading the
manual, keep it in a convenient location for quick reference whenever a question
arises during operation.

This manual contains a selection of typical system setup with the correct wiring
diagram.

For information about using and handling with the software NetWave Control, see
the manual for this product

Notes The content of this manual is subject to change without prior notice because of
continuing improvements to the instrument’s performance and functions. The
figures given in this manual may differ from those that appear on your display and
screen.

Every effort has been made in the preparation of this manual to ensure the
accuracy of these contents. Should you have any questions or find any errors,
please contact your EM Test representative or send an email to EM Test.

Copying or reproducing all or any part of the contents of this manual without the
permission of EM Test is strictly prohibited.

Trademarks Microsoft, Windows, Windows 7, Windows 8, Windows 10 are either registered
trademarks or trademarks of Microsoft Corporation in the United States and/or
other countries.

Other company and product names are trademarks or registered trademarks of
their respective companies

For purpose of this manual, the TM and ® symbols do not accompany their
respective names or registered trademark names.

version This manual is written for NetWave Firmware version 7.00.00 and higher
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1. Safety

1.1. Safety Aspects

Observe all precautions to assure your personal safety. The generators comply with Installation Category I
(excess voltage section).

Pay special attention to safety and operation details!

1.2. Safety and warning label on the device

Please take note of the following explanations of the symbols used in order to achieve the optimum benefit from
this manual and to ensure safety during operation of the equipment.

This symbol warns of a potential risk of shock hazard. The symbol on an instrument
shows that that it can source 1000 volt or more, including the combined effect of
normal and common mode voltages. Use standard safety precautions to avoid
personal contact with these voltages.

instructions located in the manual in order to protect against personal injury or
damage the equipment.

f This symbol indicates where a caution is required. Refer to the operating
=

GROUND Indicates protective Ground Terminal

The “CAUTION” symbol indicates a potential hazard. It calls attention to a
*CAUTION” procedure, practice or condition which, if not followed, could possibly cause damage
to equipment. Such damage may invalidate the warranty. If a “CAUTION” is
indicated, do not proceed until its conditions are fully understood and met.

The “WARNING” symbol indicates a potential hazard. It calls attention to a
procedure, practice or condition which, if not followed, could possibly cause bodily
injured or death. If a “WARNING?” is indicated, do not proceed until its conditions are
fully understood and met.

“WARNING”

Power Supply

If not stated otherwise, the equipment is intended to operate with a power supply not to exceed 250 volts
between phase and neutral or between phase and ground. A proper ground connection through the ground
connector of the power cord is essential for safe operation.

Grounding the Generators

The generators are grounded through the power cord. To avoid electric shock, plug the power cord into a
properly installed receptacle which was tested by a qualified electrician. Have the test performed before
connecting equipment.

Without the protective ground connection, all parts of the generators are potential electric shock hazards. This
may include components which appear to be insulated. The equipment MUST NOT BE USED if this protection
is altered.

Use the Proper Power Cord
Use only power cords and connector specified for your product. Use only power cords in good condition.

Use Proper Fuses
To avoid fire hazard, use only fuses as specified in the parts listing for your product - matching type, voltage and
current rating.

Do Not Remove Covers or Panels
To avoid personal injury, do not operate the generators without panels and covers.
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Do Not Operate in an Explosive Environment

Electric Overload
Never apply power to a connector which is not specified for that particular voltage/current.

1.3. Responsibility of the operator

These operating instructions form an essential part of the equipment and must be available to the operator at all
times. The user must obey all safety instructions and warnings.

The purpose of this instrument is the generation of defined interferences signals for EMI
immunity testing. Depending on the arrangement of the test rig, the configuration, the cabling
and the properties of the EUT itself, a significant amount of electromagnetic radiation may
result that could also affect other equipment and systems.

The equipment is designed to operate in industrial environment. For operating in other or
sensitive environment, such as light industry, airport area..., the user may use a shielded
room for operate.

WARNING The user himself or herself is ultimately responsible for the correct and controlled operation
of the rig. In case of doubt, the tests should be carried out in a Faraday cage.

1.4. General hazard
Before applying power to the system, verify that your product is configured properly for your application.

The generators and their accessories operate at high voltages.

Hazardous voltages may be present when covers are removed. Qualified personnel must
use extreme caution when servicing this equipment.

Circuit boards, test points, and output voltages also may be floating above (below) chassis
WARNING ground.

The design of external insulation must be such that it exceeds the maximum voltages of
the device.

Risk of electrical shock by touching the output plugs

For reduce the output voltage to low values it is hecessary to set the voltage to zero volt.

The output voltage might be present on DPA 500N / 503N or AlF output plugs after closing
the software. The source output must be switched off.

WARNING

Only qualified personnel who deal with attendant hazards in impulse generators, are allowed to perform
installation and servicing.

Ensure that the AC power line ground is connected properly to the Power Rack input connector or chassis.
Similarly, other power ground lines including those to application and maintenance equipment must be
grounded properly for both personnel and equipment safety.

Always ensure that facility AC input power is de-energized prior to connecting or disconnecting any cable.

The user must ensure that the output power lines are labeled properly as to the safety hazards and that any
inadvertent contact with hazardous voltages is eliminated.

Guard against risks of electrical shock during open cover checks by not touching any portion of the electrical
circuits. Even when power is off, capacitors may retain an electrical charge. Use safety glasses during open
cover checks to avoid personal injury by any sudden component failure.

Neither AMETEK CTS GmbH, nor any of the subsidiary sales organizations can accept any responsibility for
personnel, material or inconsequential injury, loss or damage that results from improper use of the equipment
and accessories.
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WARNING Personnel fitted with a heart pacemaker must neither operate
the instrument nor approach the test setup while a test is being
executed.

Only approved accessories, connectors, adapters, etc. are to be used to ensure safe operation.

1.5. Qualification of personnel

The generator must be operated only by authorized and trained specialists with detailed knowledge of the
international, national or manufacturer’s test standard.
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2. Model Overview

2.1. NetWave single phase models and extension modules

Number of Lines 1
Output Voltage AC (V) (p-n) 310
Output Voltage DC (V) 440
Output Power AC (kVA) 3
Output Power DC (kW) 4.25
Output Current continuous (A) 1) 10
Output Current short term (max. 3s) (A) 2 20
Output Current repetitive peak (A) ! 70
Bandwidth (kHz) 5

Isolated Output

Options
Opt-1 NWB Measure extension board with
- 2 measuring input channels
for voltage and current (internal measurements)
IT-NetWave Extension for potential free output. This option allows connecting
Isolating transformer any output lead (positive or negative) to GND.

This isolation transformer is mandatory for testing according to

Military and Aircraft standards.

Three-phase isolation transformer for NetWave, input voltage
3x200 V or 3x400 V, output voltage 3x400 V, with 25HU rack.
Only used to upgrade existing NetWave originally delivered without

this option.

2.2. NetWave 3-phase Models

Basic models with new extended functions as follow:

Source AC, Simple AC & External Mode (refer to Annex 9.2 for detailed information):

- NetWave 20
- NetWave 30
- NetWave 60 (model replaced 2017, by NetWave 67)
- NetWave 67

Models with AC voltage range up to 360 Vac / +500 Vdc for Aircraft application:

- NetWave 20.1 (model replaced 2012, by NetWave 20.2)
- NetWave 30.1 (model replaced 2012, by NetWave 30.2)
- NetWave 60.1 (model replaced 2012, by NetWave 60.2)

Models with AC voltage range up to 360 Vac / 500 Vdc with new extended functions as follow:
Source AC, Simple AC & External Mode (refer to Annex 9.2 for detailed information):

- NetWave 20.2
- NetWave 30.2
- NetWave 60.2 (model replaced 2017, by NetWave 67.2)
- NetWave 67.2
- NetWave 90.2

Models with AC voltage range up to 400 Vac / 560 Vdc with new extended functions as follow:
Source AC, Simple AC & External Mode (refer to Annex 9.2 for detailed information):

- NetWave 20.3

- NetWave 30.3

- NetWave 60.3 (model replaced 2017, by NetWave 67.3)
- NetWave 67.3

- NetWave 90.3

- NetWave 108.3

1
300
425
7.5

26
47
200

1
360
500
7.5

26
47
200
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Models with AC voltage range up to 400 Vac / +560 Vdc, based on the .3 models and added isolation
voltage range of 700Vac / 1000Vdc:

- NetWave 20.5
- NetWave 30.5
- NetWave 67.5
- NetWave 90.5
- NetWave 108.5

Special models with limited output voltage
- NetWave 30.4, based on 30.3 but output voltage limited to 354 Vac / £500 Vdc

Module

includes

Power source

WaveGenerator

Isolating transformer

Options

AC /DC power source

Frequency DC — 5 kHz

AC output power :  22.5kVA 30 kVA 67 kKVA 90 kVA
DC output power : 20 kW 36 kw 72 kW 110 kW
On-Board supply simulator

net.control software to generate wave shapes based on segments, point to point
matrix.

Controller with internal hard disk.

Included for potential free output. Allows connecting any output lead (positive or
negative) to GND. This is necessary for testing according to Military and Aircraft
standards

Opt-3 Recovery
Opt-3 Parallel

Opt-3 NWB

Opt-3 DC-EVR
Opt-3 MS

Opt-3CS

Recovery module for power feed into the mains up to 100% of the rated AC and
DC power

Parallel mode will connect all three internal sources together in parallel for higher
current.

Built-in measuring channels (6 Channels) for voltage and current (remote
controlled per USB interface)current (internal measurements)

For NetWave 60.x and 90.x in Parallel Mode the measuring channels are not
supported.

DC extended voltage range. Double DC voltage range, using two phases
simultaneously

Put 3 single NetWaves in multi-source configuration (parallel configuration) to
get one 3phase NetWave with enhanced combined power.

Put 2 single NetWaves in cascade source configuration (series connection) to
get one 1phase NetWave with enhanced combined power and double voltage.
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NetWave 20.x / 30.x with recovery

NetWave 60.x

NetWave 90.x with recovery
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3. Delivery groups and put in service

Identical accessory parts are delivered only once if several devices are ordered. The delivered packing listis in
each case valid for the delivery.

3.1. Basic equipment NetWave 3/5/7
e Power source NetWave 3/5/7
e CEE connector 32A (NetWave 7)
e Mono phase connector Type 223 ( NetWave 3 /5)
e ESA1 EUT Adapter country coded
¢ 0.5m banana cable for sense ( 2*black, 2* blue, 1* yellow-green )
e Fuse: 1 Set of spare fuses 2*1 A, 2*3.15A, 2*25A
e Connectors 1 Set of banana connectors 2* black, 2* blue
e Calibration certificate
e Manual on USB memory stick
e Software with license

3.2. Scope of supply NetWave 7.x
e Power source NetWave 7.1/7.2/7.3
¢ Rack complete with wheels and mains power switch
e |T-NetWave built in insulating transformer with filter input (3*208 V or 3*400 V)
e CEE connector 32 A
e ESAI1 EUT Adapter country coded
¢ 0.5 m banana cable for sense ( 2* black, 2* blue, 1* yellow-green )
e Fuse: 1 Set of spare fuses 2* 1 A, 2*3.15A, 2*25A
e Connectors 1 Set of banana connectors 2* black, 2* blue
o Emergency switch with red button
¢ Manual on USB memory stick

3.3. Scope of supply NetWave 20.x / 30.x / 60.x / 67.x / 90.x / 108.x
e Power source NetWave
e 3-phase EUT Out connector male 32 A (NetWave 20.x & 30.x only)
e Connector set EUT Out :100 A connectors (Multicontact)
¢ Emergency switch with red button
e Interlock terminator and interlock connector (only for .5 models)
e Sense cable with MIL connectors male-female
o Fuse NetWave 20.x/30.x: 1 Set of spare fuses 2* 1 A, 2*25A, 2*80 A
e Fuse NetWave 60.x: 1 Set of spare fuses 2* (160 A,50 A, 5 A, 4 A, 3.15A,205A,1 A)
¢ Fuse NetWave 90.x: 1 Set of spare fuses 2* (250 A, 80 A, 6.3 A, 6 A,25A,1 A)
e Calibration certificate
e Manual on USB memory stick
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3.4. Scope of supply Opt-3 MultiSource
e Emergency switch with red button and 3 connectors
e 3 Framebus terminators
e Control cable Framebus, 4m
e Control cable Framebus, 8m
e 2 Signal cable BNC, 4m
e Calibration certificate
e Connection Box MS

3.5. Scope of supply Opt-3 CascadeSource
e Emergency switch with red button and 2 connectors
e 2 Framebus terminators
e Control cable Framebus, 4m
e Signal cable BNC, 4m, BNC T-adapter
e Calibration certificate
e Connection Box CS

3.6. Put in service

3.6.1.Unpacking

Inspect the unit for any possible shipping damage immediately upon receipt. If damage is evident, notify the
carrier. DO NOT return an instrument to the factory without prior approval. Do not destroy the packing container
until the unit has been inspected for damage in shipment.

If there is an external damage, make information to your representative.

For open the wooden box user needs the following tools

Lifter: Forklift, or crane with suitable capacity
Screw driver: Torx size T15 or T20
Other useful items: Pinch bar, hammer, crane ropes
Open the wooden box: 1 —_—
The box has one side that is closed with screws. All *
other sides are fixed with nails. 5
_ T20
1. Unlock all torx screws on the front side. The T25
T50

screws are on top, bottom, left and right side of
the front.

2. Remove the front side for open the box.

3. If necessary, unlock the screws on top and
remove the top cover.
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3.6.2.Final position

Please check the maximum floor loading of the position where the NetWave is places and compare with the

weight in kg/m2.

NetWave : Weight Area Floor loading
device approx.
20.x 740 kg 0.59 m? 1260 kg/m?
30.x 740 kg 0.59 m? 1260 kg/m?
60.x, 67.X 1180 kg 0.96 m? 1230 kg/m?
90.x 1700 kg 1.45 m? 1175 kg/m?
108.x 1700 kg 1.45 m? 1175 kg/m?
20.x with recovery 810 kg 0.76 m?2 1070 kg/m?
30.x with recovery 810 kg 0.76 m? 1070 kg/m?
60.x, 67.x with recovery 1380 kg 1.29 m? 1070 kg/m?
90.x with recovery 2000 kg 1.93 m? 1070 kg/m2
108.x with recovery 2000 kg 1.93 m? 1070 kg/m2

3.6.3.Dimensions

NetWave 20.x / 30.x

Height (rolls+crane support)
Width
Depth

NetWave 60.x, 67.X

Height (rolls+crane support)
Width

Depth

NetWave 90.x, 108.x
Height (crane support)

Width
Depth

1560 (1784)
930
755

1800 (2080)
1205
970

1800 (1880)
1810
970

with recovery

1560 (1784)
1210
755

with recovery

1800 (2080)
1615
970

with recovery
1800 (1880)

2410
970

Note: For detailed dimensional data please refer to chapter “Technical data”.
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3.6.4.Mechanical Installation

The NetWave is a completely self-contained power source. It may be used free standing on a bench top or
rack mounted with trolley. The unit is fan cooled, drawing air in from the front and exhausting at the rear.
At the rear side at least 0.5 m clearance must be maintained. More space will be needed when the operator

need recently to change connectors.
Airflow

The figure shows the general airflow on a
NetWave 60 model.

BLUE: Cold air enters the NetWave

Netwave 60.2 Airflow

Netwave 60.2 Airflow

f

Front

RED: Hot air exhaust

Rear

Standard with recovery

3.6.5.Power requirements

Do not connect other mains voltages than specified (400 V-480 V).

Other voltages could damage the unit.

Caution
A circuit breaker with appropriate rated current and type C characteristics must be
used.
The residual current device RCD must be type B if one is installed at the input.

Netwave 3.1 1x 230V £10% 25A 50A Mennekes 817 or
1PH + PE equivalent

Netwave 7 3x400V £10% 18A phase 30 32A phse Mennekes 1409 or
3PH +N +PE Neutral 54A Neutral equivalent

Netwave 7.3 400 3x400V £10% 25A phase 50A phase Mennekes 1409 or
3PH +N +PE equivalent

Netwave 7.3 208 3x208V £10% 50A phase 100A phase Phoenix HDFKV 25
3PH +N +PE

Netwave 20.X 400 | 3x400V +10% 50A phase 90A phase Phoenix HDFKV 50
3PH+PE

Netwave 20.X 480 | 3x480V +10% 42A phase 75A phase Phoenix HDFKV 50
3PH+PE

Netwave 20.X 208 | 3x208V +10% 100A phase 180A phase Phoenix HDFKV 50
3PH +PE

Netwave 30.X 400 | 3x400V +10% 70A phase 140A phase Phoenix HDFKV 50
3PH+PE

Netwave 30.X 480 | 3x480V +10% 60A phase 120A phase Phoenix HDFKV 50
3PH+PE
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Netwave 67.X 400 | 3x400V +10% 160A phase 212A phase Phoenix HDFKV 95
3PH+PE

Netwave 67.X 480 | 3x480V +10% 134A phase 176A phase Phoenix HDFKV 95
3PH+PE

Netwave 90.X 400 | 3x400V +10% 210A phase 318Aphase Phoenix HDFKV 95
3PH+PE

Netwave 90.X 480 | 3x480V +10% 175A phase 265A phase Phoenix HDFKV 95
3PH+PE

Netwave 108.X 3x400V £10% 252A phase 381A phase Phoenix HDFKV 95

400 3PH+PE

Netwave 108.X 3x480V £10% 210A phase 318Aphase Phoenix HDFKV 95

480 3PH+PE

3.6.6.Galvanic insulation

The galvanic insulation between the power input and power output is depend the NetWave model

different.

No galvanic insulation:

NetWave for IEC and Harmonic Flicker application

Model:
l-phase: NetWave 3, NetWave 5, NetWave 7,
3-phase: none

With galvanic insulation: NetWave for Aircraft and Military application
NetWave with the optional IT insulating transformer

Model:
1-phase:

3-phase: All models

3.6.7.Input Wiring

NetWave 7.1, NetWave 7.2, NetWave 7.3

The input CEE type plug or Screw terminal is located at the rear of the unit. The mains source must have a
current rating equal to or greater than the input circuit breaker / fuses and the input wiring must be sized to

satisfy the applicable electrical codes.

Step 1. Power supply (mains)

Remove the cover for mains input (1) and connect
the mains line to the mains input connectors.

Step 2: EUT power supply

Connect the EUT to the EUT output on:
- Safety lab connectors or

- Disconnect the cover (2) and fix the power
cable.

2

Zatse, |

ssece
(=)
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Connectors for mains supply

NetWave 3 NetWave 7.x

-
( :

Type 223 1-phase CEE Type 32 A

Screw terminals

NetWave 7.3-208 3- phase NetWave models
MAIN SUPPLY 4

Screw terminal 50 A Screw terminal

Minimum cable cross section (proposed)
For exact dimension refer to the cable manufacturer datasheet

Nominal current

Cable cross section

A (Group 2) (Group 1)
Flexible mm? Fixed ( one or multiple) mm?

32 6 10

63 16 25

125 50 70

160 70 95

200 95 120

250 120 an
Capacitors in the power source may hold a hazardous electrical charge even if the
power source has been disconnected from the mains supply. Allow capacitors to
discharge to a safe voltage before touching exposed pins of mains supply
connectors.

Caution

3.6.8.0utput Wiring

The output Plugs, are located at the front and rear of the unit. The external sense inputs allow the

power system output voltages to be monitored directly at the load and must be connected either at
the load when the sense is programmed for external.
The external sense input does not have to be connected when Internal Sense is programmed. The
external sense wires are to be connected to the SENSE input on the rear panel and should be run
as a twisted pair for short lengths. Sense leads over one meter long should be run as a twisted

shielded pair.

The output of the NetWave is not isolated from the input line. (NW 3/5/7)

Floating operation from the input needs an optional insulating transformer. This option
allows if either side (HIGH or LOW) needed, may be grounded.

Note
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3.6.9.Control cable wiring

1. Signal control cable
Make sure that the bridges for L1, L2, L3
SIGNAL OUT to SOURCE IN

are connected.

Note
2. Computer — NetWave control cable

There are two solutions to connect the computer to the
NetWave.

- Ethernet connection

- IEEE connection

Connection to =
. | |EEE / GPIB
Standalone equipment D

- Ethernet |_ ’ _ % . J Ethemet
- USB via USB-Ethernet adapter (direct : Juss ©
cable) Computer DUB-E100

Rack with other equipment
— IEEE 488 / GPIB

Ethernet cables
Check the correct cable wiring when using ethernet cables.

- Direct => normal straight cable
- USB-Ethernet Adapter => direct cable

Note
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3.6.10. NetWave 3 and NetWave 5 system cabling
(== TEEE 488
Ethernet Ethernet
PC Computer = D "
wse) || uss Eifigrrei
-sick
- [ o |
USB Ethemet I|EEE
Optional for
MIL and Aircraft (E gggl%
= IT-Netwave
Supply Building Insuisting Transtormer
Single-phase 32A [ e L BUEPLY L | 1phase
N Therpe N N | ACinput
PE . PE ﬂ PE| 230V NetWave 3
m NetWave 5
onii] | sense
| EUT [ F = m L |
[ rear N r(', out 0T o SE EUT
i connected | PE - . =
LR SRI R R RSt | rear front
Cabling NetWave 3/5.
The insulating transformer IT-NetWave is optional for testing Aircraft and Military
standards.
3.6.11. NetWave 7 system cabling
IEEE || TEEE 488
Ethemet | | Ethernet
PC Computer E
wse) [ 0S5 ] acamtr |- Bl
Memory | :
stick | |
b A b
Optiona for USB  Ethernet |EEE
MIL and Alrcrat (il
Supply Building ey [ 7]
3-ph39832A 3 x 400V 324 L2 SUPPLY L2 3phase
Thaiga rL13 ; L3| AC input
Fil —t N
¢ -u ter ! . 3x 400V NetWave 7
== F > )
o] |sense
S L ] I |
- HI
rear N E :"'é ouT out L0 r; EUT

connected | PE] i —

rear front

NetWave 7 with optional insulating transformer for testing Aircraft and Military standards.
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3.6.12. NetWave 7.x system cabling

oo 230V Mains Harmonic / Flicker
I
' ] ]
' N DPAS0ON  ouT| [N L] eur
! PE PE
] —
uss [] (- p— use
I
I RS 23210 ACS
|
I Serial from DPA
L [ |
PC Computer ol R e
I
themat]-1
use) [Juse Ius%fw l T Ethemet
: |
Ethemet I : UsB
| sareTy  NetWave 7.x
I dlewreur
| e
i | j[; SENSE
rear N (S N[ N out||H :
Lo N EUT
connected | PE (LPE |PE| PE
1 [C1]
| 2| |3 phase
03| |AC input
! N | |3x200v
! PE
| SUPPLY —
| [X]
2
! P I g
! S Insulating
: PE Transformer
g : 3 phase
Supply Building 0 | ]
3-phase 32A 2 | SUPPLY |5 354'38‘\7
— 13 1 F—u
N | N
PE | PE
I 104
g L DPA pawer supply 230V 10A
q:; Emergency Switch
rear front

Cabling NetWave 7.x with internal insulating transformer and optional DPA 500N
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3.6.13. NetWave 7.x with DPA and AT1-NetWaveStep-Up transformer

The AT1- NetWave Step-Up transformer will expand the voltage from 300 V to 400.

Therefore, it is necessary to enter the transformer ratio 1.333 in the device setup of the NetWave

May be internal wired even ‘ 230V Mans Harmonic / Flicker
& when DPA is not mounted ! ‘ .
e, L L
i N DPAS00N o7l [N n| EUT
i Fe L P}
L i
USB || USB' LB | 1| {use
(I ]
| : RS 23210 ACS
1
(Y] Serialfrom DPA
I
PC Computer’. e —prrr—\ T {] feee
il
wse) [Juss—| VSR LERemetr \ - f Etberne:
|
i) [T —
Ethernet ] TIRRTEET S | iy | Memory .
7 ; stick UsB
disconnect 'X { NetWave 7.x
i SAFETY
i AT1 - Netwave : : CIRCUIT
i 400V 300V F— 1 —
L L T L + L
EUT [N b—f———1y N —t out out| | N EUT
PE[™, PE PE—T— L
CHVESRREES “\. SENSE 40V SENSE soovi— —
e :}.’fi." SENSE
|
| 3 phase
5 | [AC nput
Net.controk: Device Setup : 3400V
External Transformer (AC) D |
! ] Correction Factor 1.333 = I -}
| K]
! y |2 !
1 T NJ Insulating
1 PE Transformer
] —
= 3 phase
Supply Building K] | ' 0 B
3phase 324 2 | SUPPLY |3 ;«E‘lorg‘ull
— L3 i L L3 2
N l I ¥ N
PE| ] PE
e pp—— F=— DA pover supply 230V 10A
( }-;— Emergency Switch

tront

Cabling NetWave 7.x with AT1- NetWave Step-Up transformer and optional DPA 500N

3.6.14. NetWave 3-phase 20.x / 30.x / 60.x / 67.x / 90.x / 108.x system cabling

IE€€|] [EEE 488

—J

Ethernet Elhemel R

PC Computer [T 1|

(USB)

s B |

Ethemet |EEE  RS232
q: SAFETY
CIRCUIT
Suppty Building |
3-phase BIATSAIEDA SUPPLY L1
w L2] 3 phase
— [ L3| AC input
| PE| 3x 400v
NetWave 20.x
SENSE
NetWave 30.x
- NetWave 60.x
8] NetWave 67.x
ti ouT NetWave 90.x
EUT N N NetWave 108.x
PE | PE|
CEE 3x400V 32A/63A/100A E
————————————— ouT
ear

Cabling NetWave 20.x / 30.x / 60.x / 67.x / 90.x / 108.x
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3.6.15. Power cable wiring for Harmonic and Flicker Application
1-phase system
uss [] USB
PC Computer
85...254V
AC 50/60Hz
{ commn 10 e B e )
SAFETY RS 2321 LPT 230V
RS2322 to Computer AC
C CIRCUIT RS 232 Sane
sitves (]G0 DT DPA 500N
i Lz (] L | Power Analyser L OUTPUT
AC input 3 ouT HI lL\l ! - s
3400V | 2 E v N L
Example for the cabling with using the DPA 500N Harmonic and Flicker analyzer.
3-phase system
230V B5..254V
S|l USE [ use AC AC 50/60Hz
DPA 503
PC Computer
Power Analyser
Sarial lo ACS o J:‘l:::“ Irﬁ«:{lrzn'l‘la:?e
i
E
=
oW
q SAFETY 5232
CIRCUIT mrl — Serial  Clam)
SENSE EE EE R wOPA L1213
LELE 2N | AIF 503Nx 11,23 = OUTPUT
1fcpi:aif t12 INPUT Sl L E ? 3x 16A, 324, BIA, T5A N : TO
3:408\# L3 |POWER OUT 3ph | N N Flicker Impedance PE EUT
FE | PE| E

Example for the cabling with using DPA 503 Harmonic and Flicker analyzer.
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3.6.16. Power cable wiring for Aircraft and MIL application
1-phase system
[: Framebus
(] [seriat from DA
PC Computer et EEEG 1 lieee St ré h EUT
PE PE AC Application
(USB) Ethemet T
Memory
ey [:[ usB
sarery  NetWave —J+ | EUT
CC CIRCUIT L2173 --—— — | DC Application
- — PE floating
SC— e I | == —
. EUT C g LA T
| rear Y] U (A— N
i connected | _PE PE LPE} ]
Ot ] - [ EUT
L1 3 phase ..E — | DC Application
tg AC input [ Pl + grounded
N 3x 400V
PE
SUPPLY
X3 P EUT
L2 § we — | DC Application
g |2 Insulating __:I P Y orounded
LA ™ Transformer —
PE
s |55 3 phase
Supply Building e ,
3-phase 32A t; SUPPLY S I;f oV
—— L3 " L3
N N
PE PE
(E‘—k, Emergency Switch
rear front
3-phase system
NetWave 20.x / 30.x / 60.x / 67.x
190.x / 108.x
Ext. device :[::_If‘_"_""‘"‘“gi G Framebus [
(] |seriat from pea
PC Computer o o T o —— {]|eee
(USB) Usi‘fxm . Ethernet Control
Ethemet [ uUse
SAFETY
CIRCUIT
EUT + —--Lx
DC Application | = je———ee i
floating FPE === PE SENSE
N SupplyL1
— L PE —
EUT + - Lx Oy L
DC Application | — E N EUT L2f el L D:: Framebus
+grounded | PE **PE | Ac Application I[f ] :EE Supply L2 ol
PE H
HC — s
EUT + —lx N Supply L3 D:—{anmmamﬂ
DC Application | — - N PE —
-grounded | PE == PE
— Floating operation N-PE } &
Insulating
Sl;pply Buailgllng o = Transformer +
3 phase -phase L2 SUPPLY I 3 phase
AC input — L3 + L3 AG input
3x 400V N N 3400V
PE PE
1A
(]:‘—: Emergency Switch
rear front

For DC application the + pole can be connected between one line L1, L2 or L3 and Neutral N
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3.6.17.

Cable wiring NetWave with AMP200N

PC Computer

SUPPLY

\
Exali

Terminating

AMP 200N / N1

SAFETY
CIRCUIT

AC input
115/230V

Framebus OUT
Framebus IN

out

out

Measuring | HI
Input

CT Input

Daisy chain i

IEEE |

IEEE 488

i EUT L
| rear N

i connected

Supply Building
T

 wm—

3-phase 32A

SUPPLY N

Framebus OUT
Framebus IN
Serial from DPA
IEEE

Ethernet

UsB

SAFETY
CIRCUIT

SENSE

NetWave

any model

out

3 phase
AC input
3x 400V

rear

HI

ouT |0

EUT

PE

front

Cabling of NetWave

and AMP200Nx

n=zr

EUT
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3.6.18. Cable wiring NetWave with PFS 503Nxxx.2

PFS 503 Nxx.2

. SUPPLY L | Acinput
< 115230V
PE
[T}
L2
SUPPLY EUT 3ph
EUT £ G| Eut
N
PE|
K] 1]
Su, Buildin:
Poly Buldng L SUPPLY 3 ph L2
+ + L3 L3 PF 1
3-phase 100A 'F\"E ’F:IE
7]
I 2l oy
L3
N N
PE|
Use {| use
s IEEE 488 || 1EEE
- SYNCOUT
) TRIGGER IN 2
SENSE
L1 ft
L2 [~ L2| out
13 L3
N N
PE PE|
Terminating Framebus OUT
[ Framebus IN
PC Computer L
IEEE| | IEEE 488 || tEeE
use) [Juss ”S';’,f;':;me' ] Ethemet
Mem
Ethernet su_c:ry [ 1| usB
(I: SAFETY
CIRCUIT
L1
Supply Building 5 IE 3 phase
S i 13| ACinput
— i N | 3xd400v
3.phase > 100A bt SUPPLY PE
_Eu rear

NetWave
any model

Cabling of NetWave and PFS 503Nxxx.2 for testing 3-phase dips and interruptions as per IEC 61000-4-11 and

IEC 61000-4-34.

Voltage dips and interruptions application with a
NetWave operates according the following principle.

100 % voltage:
Reduced dip voltage: From the NetWave 3-phase

For dips the power source changes from mains
(100%) to the NetWave AC source (reduced voltage)

From the mains of the building

AC source

Mains building ;‘zﬁ;\‘ﬂ% A PFS 503Nxx.2
i % 1 L PF1 L
— O °+
L;.o ‘ﬁhi—n'{
- e | Network 1
N
4 | e lo}
_ NetWave 30 A
| Matching |
| Nclwnrk 2[
...... 2 D

The test is performed by iec.control software. For more application information refer to the PFS 503 manual.
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3.6.19. Cable wiring NetWave with Rack incl. integrated AlIF 503N16.1, DPA 503N and PFS

503N32.2
Rack with integrated Instruments
/'r [EEE 485 l |EEE
) PFS 503N32.2
[ LS8 lo PFS
P I I — |} usa aoen
[] seriattiancsy
Ml 1 L1
L Chils
— N | S P e 13 F—
230V, 1-phase 164 |PE| mae. 328 |M H
- &l PE E
II"“"“1 SUPRLY 3ph H — DPA 503N :
— u | 40minc i azn :
400N, 3-phase 128 FE H
I: Sense ;
O
L2 H
I 5| EUT lnpul | BF2 H
[ ;l 0IVALC 164 :
Emenyeney (PE| I
ﬁ[ Hipfe, | AIF 503N16.1 o EUT
] SAFETY 1 Ll NcH N
— Py CIRCUIT | max. 164 SUPPLY ELIT 3ph
L} max 2300V !
L. ) 23 3
=g
TRIGGER N 2
Emengency
Swilch
. SENSE
U
L2 B+ ouT
L3 [+
N
PE
Terminaling Framebus OUT
[ Framebus [N NatWy
PC Computer :_:, n_::a
IEEE _|_ |EEE 4858 ]| 1EEE
[USE) Efemel
Efwmel UsSE
Mais ti 3 phagse
— L3|  ATingul
n | 300w
400N, 3-phase 324 IE
L
Interconnections
NetWave Rack Cable
Emergency Switch | Safety Circuit — Interconnect cable | The emergency switches of the NetWave
connector SLAVE connector with Hirschmann and the Rack are linked through the Slave
connectors connection.
TRIGGER IN 2 SYNC OUT BNC Cable The NetWave is synchronized to the
mains of the PFS 503N32.2
Power OUT EUT Input / PF2 Appropriate power | The power output of the NetWave
cables provides the input voltage to the rack. It is

used for harmonics & flicker tests as
mains voltage. As well as PF2 input to the
PFS 503N32.2 for voltage dips.

SENSE SENSE In addition, the sense input of the
NetWave can be connected to the rack to
compensate for the voltage drop in the
power cables
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3.6.20. Limitations when used for Surge testing

The following limitations apply when the NetWave is used as AC source during Surge testing according IEC
61000-4-5:

Maximum allowed Surge voltage is £ 2 kV

Note

3.6.21. Functional test

1. Connect an oscilloscope, voltmeter and/or power analyzer to the AC source output at the output terminal.

2. With the AC mains verified as being off, apply the correct three phase AC power input voltage connections to
the AC source connector. Apply the AC mains power and turn on the main circuit breaker on the AC source
front panel.

3. Verify the front panel LCD display lights up with the initial startup screen showing the device name and the
firmware version.

4. Press “SETUP / Power Source” and set the unit to 230 V / 50 Hz, current limit to max. (50 A for NetWave
7120).

5. Enable the output by pressing the “TEST ON” button below the front panel display screen. The button will
light yellow when the output is on. The output should be a clean 230 V AC Sinewave having less than 0.5%
distortion.

6. Apply full load to the output of the source and verify the output remains within 1% of the initial 230 V value.
The output should still be clean, and the distortion should still be less than 0.5% at 50 Hz.

7. Using the menu SETUP / Power source set the output current limit value to 15 A. The system should go into
current limit. Return the current value to maximum value (50 A, 67 A, 100 A) and press the “TEST ON”
button to turn the output off. Disconnect the load.

In the unlikely event the power source does not pass the functional test, contact your EM Test representative

Voltmeter Power
>4.5 digit analyzer

SAFETY
CIRCUIT

SUPPLY | |apnase  NetWave — SENSE|]
i L3 |AC input L
N

‘\"’ N |3x 400V our|H!
Lo

Load

Setup for functional test with load 230 V / 26 A
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4.

4.1. Front view controller

Functions

O wWNPRE

Test ON Button
Mode
Start

Power on switch

1
o

1. LED Trigger

@ TRIG

2. LED Running

©6

3. LED power

©J0)

12
| |
s emtest NetWave TESTSUPPLY /\
OUTPUT ACTIVE
Ou
— @ ™6 (@]t
— @8 MODE START STOP &= =  serup ©Ou
-Q® (N | — 1 — | —
.
() reston -
\
| | }
123 4 5 7 8 9 10
1
E e .
| e °-
o LB
POWER ON — il === =1
LED Trigger 7 Stop
LED Running 8 Cursor"«"">"
LED Power 9 Setup

10 LED output active L1 or Lines L1/L2/L3
11 Output plugs High / Low / PE ( NetWave 3/7)
12 Display

Power ON switch for NetWave. The system needs
approx. 35 seconds for booting.

The LED Trigger indicates
- Manual, external or remote trigger event
- Start of a sequence

The LED Running indicates the running play- or
measuring status

The LED power indicates the power on status.
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4. Test ON
TEST ON

5. Mode
MODE

(I

6. Start

7. Stop
START  STOP

8. Cursor key "<«" "—>"
L >

CJ |

9. Setup
SETUP

]

10. LED output active channel L1 to
OUTPUT ACTIVE

11. Test supply output

Testsupply A\

‘ HIGH
® -

® PE

12. Display
lNetWave 7 230V/50Hz|
Version 5.00

Pressing this button will enable the output voltage
- TEST ON =>LED is on
-TESTOFF =>LED is off

Pressing this button will cyclic rotate the main menus.
- Wave Generator

- Measurement U / |

- Wave Manager

Start and Stop button for measuring and running

arbitrary waves.

START: Starts or continue.

STOP : Stops a measuring or a running arbitrary
waves.

274 STOP : Exit of the play or setup change function

Cursor Key with the following function
- Scrolling in the menus
- Setting the values up / down

Menu button for the device configuration menu.

L3
LED display for indicate the active output channels.
Depends of extension 1 or 3 phase’s model.

L1: Single phase model.

L1, L2,L3: 3-phase model. Any other combinations are

possible with the 3-phase model

The test supply output to the EUT is located at the front
side and in parallel at the rear side.

Output Voltage:

AC up to 300 Vrms
DC upto+425V

LCD display 2 x 40 characters

See Chapter
Setup Menu
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4.2. 1-ph systems

4.2.1.Rear view NetWave 3/3.1/5/7/7.117.2

The upper part of the NetWave is the control part. The control plugs are at the rear side of the NetWave
available.

1 Ventilator controller part
2 Framebus IN/OUT
3  Serial from DPA 500N /503
4 Trigger IN1/IN2
5 Trigger OUT1/0OUT2
-0 © 6  Ethernet port
‘©@ 0 7 USB port
: — 8 DUT monitor
\ad 9 GPIB/IEEE 488 port
10 Heat Sink air output
11 Ventilator ( output)
12 Safety circuit
;(OE 13 Fuse 3.15 A slow blow ( ctrl)
Q 2 14 Mains in CEE 32 A 3x400 V
al 15 Sense input
i 16 Test supply output
16 15 14 13 12

1. Ventilator
Ventilator for the controller Part

2. Framebus IN/OUT
Framebus connectors.
PN Sub D 15 poles male and female

e/ This port is used as communication and control bus
;M between EM Test devices.

o (R o
Framebus terminating
In general, the framebus is terminated with a 120 Q
terminating resistor between Pin 1 and Pin 9.
The frame bus termination can be orders under
ERP Number 101732

3. Serial from DPA port
Serial connection to the DPA power analyzer.

SERIAL FROM DPA
— - Only legacy support of old DPAs, the port is no longer
C)K ool)‘:yaooojl)@) used.
) R em——
(RS 232 port, 9 pole Sub D male connector)
Pin assignment NetWaVe Slgnal S|gna| DPA
9- Pol SubD m 9- Pol SubD f
1 CD 7
2 TxD RxD 3
3 RxD TxD 2
4 DTR 6/8
5 GND GND 5
6 DSR 4
7 RTS 1
8 CTS 4
9 RI - 9
screen screen
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Ventilator controller part

Framebus IN / OUT
Serial from DPA 500N / 503
Trigger IN1 /IN2

Reo ¢

C

Trigger OUT1 / OUT2
Ethernet port

USB port

DUT monitor

GPIB / IEEE 488 port

10 Heat Sink air output

11 Ventilator ( output)

12 Safety circuit

13 Fuse 3.15 A slow blow ( ctrl)
14 Mains in CEE 32 A 3x400 V
15 Sense input

O©CoOoO~NOOOTr,WNE

1
16 15 14 13 12

4. Trigger IN
TRIGGER
IN1 IN2
Start Stop

5. Trigger OUT

TRIGGER
oun our2

6. Ethernet port
ETHERNET

L]

7. USB port
USBp

H\

16 Test supply output

Trigger input for event triggering. This trigger inputs ] q]
are connected directly to the DSP signal processor. o Bl e
Input Signal : Negative slope . +:_.

Input Function Remarks

Trigger IN1: Wave start

Trigger IN 2 : Wave stop

Trigger output for event triggering. This trigger
outputs are generated from the DSP signal B
processor. 1

Max. voltage: 24V (pullup)
Current : 100 mA

NOTE : For use the trigger out the user must connect
an external DC source for pull up the trigger
signal. If no external dc source is available, a
T-connection to Trigger IN will deliver the dc

signal.
The network controller supports a 10 / 100Base- Pin assignment
Tinterface. The device auto-negotiates the use ofa 1. TXD+
10 Mbit/sec or 100 Mbit/sec connection. 2: TXD
3: RXD+
4: RXD-

USB port for data transfer to or from a memory stick.  Pin assignment
1: GND

The power contacts for USB devices are not protected. They are  2: +DATA

suitable to supply connected USB devices with a maximum of 500 3: -DATA

mA power dissipation. Don't supply external USB devices with 4: VCC

higher power dissipation through this interface.
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Ventilator controller part

Framebus IN / OUT
Serial from DPA 500N / 503
Trigger IN1 /IN2

Reo ¢

C

Trigger OUT1 / OUT2
Ethernet port

USB port

DUT monitor

GPIB / IEEE 488 port

10 Heat Sink air output

11 Ventilator ( output)

12 Safety circuit

13 Fuse 3.15 A slow blow ( ctrl)
14 Mains in CEE 32 A 3x400 V
15 Sense input

O©CoOoO~NOOOTr,WNE

1
16 15 14 13 12

8. DUT monitor

DUT MONITOR
1

9. GPIB/IEEE 488 port
IEEE 488

&=

10. Heat Sink air output

11. Ventilator

12. Safety Circuit

16 Test supply output

DUT monitor for any fail detection.

DUT Monitor 1:
DUT Monitor 2:

Function:
Input signal: Negative slope.

NOTE: The signal must be released to high before
you start the next wave. The test will start
and does not stop if the monitor signal is at
low level during the wave start

Settings
The DUT monitor is settable in the NetWave software
and has the following function
Disabled no function
Stop stops immediately the wave
Notify send a message to DUT Log file

Parallel interface GPIB / IEEE 488, IEEE 488
interface with IEEE connector.

The unit is fan cooled, drawing air from the front and
exhausting at the rear. At the rear side at least 0.2 m
clearance must be maintained.

This air output is for cooling the power solid state
switches

The unit is fan cooled, drawing air from the front and exhausting at the
rear. At the rear side at least 0.2 m clearance must be maintained.
This fan outputs are for cooling the power part of the NetWave

Short circuit for interrupt the output voltage immediately, when open
the safety circuit.
Open circuit voltage: 32 V AC / 50 Hz
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Ventilator controller part

Framebus IN / OUT
Serial from DPA 500N / 503
Trigger IN1 /IN2

Trigger OUT1 / OUT2
Ethernet port

USB port

DUT monitor

GPIB / IEEE 488 port

10 Heat Sink air output

11 Ventilator ( output)

12 Safety circuit

13 Fuse 3.15 A slow blow ( ctrl)
14 Mains in CEE 32 A 3x400 V
15 Sense input

O©CoOoO~NOOOTr,WNE

1
16 15 14 13 12

16 Test supply output

Fuse for control unit ‘
Fuse type : 3.15 A slow blow e e
Dimension : 5x 20 mm

14. Mains input CEE 32 A connector

130 OL2
S0l

15. Sense input

SENSE

@©

16. Test Supply output

TesTsuppLy A\

O HIGH
® -

Power input connector
CEE Type 32 A
5 pole 3 x 400 V

The sense is switchable to internal or external

The sense plugs are located at the rear of the unit. The external sense
inputs allow the power system output voltages to be monitored directly at
the load and must be connected to the load when the sense is
programmed for external.

The NetWave offers two output plugs for the test voltage. One test
supply output is located at the front and one at the rear of the unit. The
test supply outputs are connected in parallel.

Connector AC Mode DC Mode
HIGH (L) Phase positive
LOW (N) Neutral negative
PE PE PE



AMETEK CTs NetWave

4.2.2.Rear view NetWave 7.3

The upper part of the NetWave is the control part. The control plugs are at the rear side of the NetWave
available.

Additionally, to the other models, the NetWave 7.3 has two additional BNC Connectors (17) which allows
extended functionality (see annex 9.2).

Ventilator controller part
Framebus IN / OUT
Serial from DPA 500N / 503
Trigger IN1 /IN2
Trigger OUT1 / OUT2
Ethernet port
USB port
DUT monitor
GPIB / IEEE 488 port
10 Heat Sink air output
11 Ventilator ( output)
12 Safety circuit
13 Fuse 3.15 A slow blow ( ctrl)
14 Mains in CEE 32 A 3x400 V
: : 15 Sense input
16 15 14 13 12 1 10 16 Test supply output

17 Arbitrary Generator Signal
Output & Input

O©CoO~NOOUITA,WNE

o

@\]
&

17 Sync out — Source Input
Connection from the arbitrary generator to the amplifier.
In case of using an external signal generator., the Signal must connect to
source input BNC plug.
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4.2.3.Rear view NetWave 7.x System with DPA 500N

O DPA 500N (optional)
- Measuring device for Harmonic
} S and Flicker
— OO0 © O NetWave 7.x
oTe e = = EUT power supply cabling for

. Harmonic and Flicker:
' Wire from NetWave 7 to DPA

«Q O 500N Input power source (L-N-
“® © PE).
° e
)

Insulating Transformer

1. NetWave power supply to
Power input NetWave 7

2. DPA Power supply to
Power input DPA 500N

NETWAVE POWER SUPPLY SYSTEM POWER INPUT DPA POWER SUPPLY EMERGENCY System Pl u g S
400V 32A 400V /1 32A 230V 10A SWITCH

FUSE 104 FUSE 1A

\ bl
, | |

|

4

NetWave power supply
System power input

DPA power supply

Fuse DPA power supply 10 A
Fuse Emergency switch
Emergency switch plug

OO WNPE

|
|
5
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4.3. 3-ph systems
4.3.1.Front view NetWave 20.x / 30.x / 60.x / 67.X

Standard NetWave

1 1 NetWave controller
ﬂ I ) 2 Load hook
3 Main Switch
= R 4 Control relays and fuses
- ol [ 1C= 3 5 Phase generator
______________ 3 6 Input transformer
| AiE 7  Coasting
i 1S 4
1 A
1 VY
biie cosmraeznalses oy el 1| !
______________ 1!
1 o
1 !
i i -]
1 ] T
1 HE
1 L !
e i wlnts il | A
i b L
| N :
| i
| ip!
L s s qji =
[ i B E 1
I I
I ]
i } 6
I 1
I I
I 1
Sy T R e Ve 1 Sy e T I 1
O O—7
NetWave with Opt-3 Recovery
1 NetWave controller
1 2  Load hook
u u 2 3 Main Switch
_______ d = ] |7 4  Control relays and fuses
: 3 § G . 11 o=—— 3 5 Phase generator
i : » 6 Input transformer
: || pesnnasmnamrg ¥ 7  Coasting
- HE P 4 8 Recovery module (option)
1 il 6 1| 77
I L) 1| !
1 ||t !
 [— 1| 2—————. || SO—— i !
——————— 1 PETRSETEetR e !
1 || 0 Vi !
| E pLI |
! 0o VY 5
: i i
I T T =3
! ey it .
1 || 0 !
1 0| !
| D . IR !
——————— Al | !
1 || !
1 1|1 !
1 || 1 el
! | s i ] i e
| UL I
I I I
| | |
l 1 — 4 6
1 L I
SR ! |
I I
L e e, i P | 1

Note: For the function of the NetWave controller see chapter Front view

4.3.2.Front view NetWave 90.x / 108.x
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NetWave controller
Control relays and fuses
Phase generator

Load hook
Input transformer

Main Switch

1
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4
5
6
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AMETEK CTs

Note: For the function of the NetWave controller see chapter Front view
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4.3.3.Rear view NetWave 20.x / 30.x

1 2 4
s | o
|
o oo -]
_ 1
[ 1
o oo -]
[ 1
0000
&
o oo -]
4.3.4.Rear view NetWave 60.x / 67.x
1 2 3 4
| 15
e B Zcccm
o o||o 0
B s B
3 - B
o oj|o 0
I i |} ]
‘ 5%
=1 oooo@f

Mains Supply input 3x400 V

Control output panel
- Control signals

- Trigger input

- Trigger output

- Interface

Output panel for
- EUT power

- Sense

- Interlock

- Floating switch

Recovery module (option)

Mains Supply input 3x400 V

Output panel for

- EUT power parallel mode
- EUT power

- Sense

- Interlock

- Floating switch

Control output panel
- Control signals

- Trigger input

- Trigger output

- Interface

Recovery module (option)
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4.3.5.Rear view NetWave 90.x / 108.x

3 Output panel for
o - EUT power

- Sense

- Interlock

- Floating switch

- -
e B S ocome

4  Control output panel
- Control signals
- Trigger input

- Trigger output
- Interface

5  Output panel for

4.3.6.Control Unit - Output Panel

3

4

]
o
Q

1
AL
v
u
Q

2
0
(o)

@ ©

w

©)

el

TRIGGER
" om

o ©

ot

(€

oun

©)

MoNTOR
1

)

o

Signal out (control)
Source in (control)
Trigger IN1/2

Trigger OUT 1/2
GPIB / IEEE 488 port
USB for data storage
Ethernet port

SERIALFROMOPA  ETHERMET  USS R

= ol ==)e
|

1 Signal OUT

SIGNAL
out

L2 \\ O
13 g“‘) O
2 Source IN
SIGNAL  SOURCE
QUT IN
Lt O ( /\,

L ‘]) Q

1

10

Serial from DPA 503
Framebus OUT
DUT monitor

8 7 6 5

PP O0O~NOUOTA,WNE

= O

Analogue output signal for control the amplifier of the
NetWave phase L1, L2, L3.

The analogue signal has an output range of £ 10 V

For operating make sure that the cable bridge
between Signal OUT and Source IN is done

Analogue input to the amplifier of the NetWave phase
L1, L2, L3.

The analogue signal has an output range of £ 10 V

For operating make sure that the cable bridge
between Signal OUT and Source IN is done

Recovery module (option)

Mains Supply input 3x400 V

- EUT power parallel mode

USB 2 option measuring board
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1 2 3 4 .
—4 ! 1 Signal out (control)
W . ‘ w o | on 2 Source in (control)
" QO @O 3 Trigger IN1/2
g 4 Trigger OUT 1/2
«Q @ - Q@ "~ 5 GPIB/I|EEE 488 port
VU i, e 6 USB for data storage
= Q) © sE=me oo = oo 7  Ethernet port
. | f — I 8  Serial from DPA 503
1 10 9 8 7 6 5 9  Framebus OUT
10 DUT monitor
11 USB 2 option measuring board
3 Trigger IN
More information sees rear side 1-phase NetWave in the previous chapter
Trigger input for event triggering. This trigger inputs 7 q]
oo O are connected directly to the DSP signal processor. _+ .. | Zl..
Input Signal : Negative slope o +'=‘
Input Function Remarks
Trigger IN1: Wave start
Start  Stop Trigger IN 2 ; Wave stop
Trigger IN 2 : Sync. Input  (for Source AC

Mode, only for NetWave 7.3,
20.x, 30.x, 60.x, 90.x
refer to Annex 9.2)

4 Trigger OUT

Trigger output for event triggering. This trigger
outputs are generated from the DSP processor. Y 5

R s Max. voltage: 24V (pull up) S
Current : 100mA

|
. Output Function Remarks

Trigger OUT 1&2: at Start / Stop / Cycle / Break /
Iteration
Trigger OUT 2 :Trigger Channel (Arbitrary Trigger
in Point Power AC and Simple AC
Mode, only for NetWave 7.3, 20,
20.2, 30, 30.2, 60, 60.2, 90.2)

NOTE : For use the trigger out the user must connect
an external DC source for pull up the trigger
signal. . If no external dc source is available,
a T-connection to Trigger IN will deliver the

dc signal.
5 GPIB / IEEE 488 port
i Parallel interface GPIB / IEEE 488, IEEE 488
interface with IEEE connector.
oo
6 USB port
uSB USB port for data storage tests from/ to a memory
|‘ ,l stick.
7 Ethernet port
ETHERNET The network controller supports a 10 / 100Base- Pin assignment
Tinterface. The device auto-negotiates the use ofa 1. TXD+
|:| 10Mbit/sec or 100Mbit/sec connection. 2: TXD
3: RXD+

4: RXD-
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FRAVEBUS
»

&

our

e

o
SERALFROMOPA  ETHERMET  USE ez

1 o&e

e 8\ww)e

8 Serial from DPA port
SERIAL FROM DPA

o\Ces)lo
=\ )=

)

Pin assignment

9 Framebus OUT

FRAME BUS
out

10 DUT monitor
DUT MONITOR
1 /4

10

|
T
9

8 7 6 5

PPRPOO~NOUOAWNEERE

= O

Signal out (control)
Source in (control)
Trigger IN1/2

Trigger OUT 1/2
GPIB / IEEE 488 port
USB for data storage
Ethernet port

Serial from DPA 503
Framebus OUT

DUT monitor

USB 2 option measuring board

RS 232 port 9 pole Sub D male connector

Control bus for remote control the NetWave AC source. The Harmonic
and Flicker analyzer DPA 500N or DPA 503 will control the NetWave

complete via the net.control software.

NetWave Signal Signal DPA
9- Pol SubD m 9- Pol SubD f
1 CD 7
2 TXD RxD 3
3 RxD TxD 2
4 DTR 6/8
5 GND GND 5
6 DSR 4
7 RTS 1
8 CTS 4
9 RI 9
screen screen

Framebus connectors.
Sub D 15 poles female

This port is used as communication and control bus
between EM Test devices.

NetWave 3-phase NetWave models the framebus is
internal (Source L3) terminated with the

Framebus Termination Part No 101732
Using an external device (AMP 200Nx.x), the
termination at the ext. device is required

DUT monitor for any fail detection. b

DUT Monitor 1: vty Ot 52
DUT Monitor 2: s ki

Function:
Input signal: Negative slope.

NOTE: The signal must be released to high before
you start the next wave. The test will start
and does not stop if the monitor signal is at
low level during the wave start

Settings
The DUT monitor is settable in the NetWave software
and has the following function
Disabled no function
Stop stops immediately the wave
Notify send a message to DUT Log file
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1 2 3 4
—4 ! | 1 Signal out (control)
W . I o [ om 2 Source in (control)
OO ©O0 '’ 3 Trigger IN1/2
g 4 Trigger OUT 1/2
=@ © - ©© ~ 5 GPIB/IEEE 488 port
@ NEZYR smsicmouin eromar . iom - 6  USB for data storage
«Q @ oiE=z)e oFEe = o&=)e 7  Ethernet port
. . | —t— f 8  Serial from DPA 503
1 10 9 8 7 6 5 9  Framebus OUT

11 USB Interface for Measure & Analyze option

10 DUT monitor
11 USB 2 option measuring board

USB interface to operating PC, for the Measure &

Analyze Option

Only required if NWBoard 3Phase Option is

available
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4.3.7.Power panel

NetWave 20.x / 3?.x (except .52mogels) A

5 6 7
] ! ! ! 1 Mains supply input terminal
MAIN SUPPLY 4 l l | 2 EUT Power output plug
] u 2 138 PE [ Sl 8 E":xﬁg’f‘ Interlock OUTPUT 'ﬁﬁ;‘m 3 Sense input
o § 1 I 4  Emergency switch
>[o] © ' S 5 Interlock
T roven ourr 4 ] 6  Switch Floating / Grounded
PP R 7  EUT Power output CEE plug
-0 O
E O g | ’E
NetWave 20.5/30.5
1 2 3 4 5 6 7 _ _ .
| | | [ 1 Mains supply input terminal
MAIN SUPPLY A\ | | | | 2 EUT P(?WGF output p|Ug
e BECRTRNT R S ey sonse ATNERGENCY INTERLOCK 3  Sense input A
R M - A s N S 4  Emergency switc
“llaials © © - @@ 5 Interlock- control
P 5 Interlock- AUX
L 7  Switch Floating / Grounded
C)
He D)
NetWave 60.x / 67.x / 90.x / 108.x (except .5 models)
1 2 3 4 5 6 )
I y y 1 EUT Power output terminal
ool A | | 2 EUT Power output plug
v w o) v e RGBT e 3 Sense mput_
I sewse & swH @ 4 Emergency interlock
o 1| —1—"]o ' ' 5 Interlock
olole|lo|o e . .
d el R0 S @ " 6  Switch Floating / Grounded
POWER QUTPUT A
-©
I o I ..CP "
NetWave 67.5/90.5/108.5
1 2 3 4 5 6 7 )
; ; . ; 1 EUT Power output terminal
roves outeu | 2 EUT Power output plug
v e u| w e 3 Sense input
. EMERGENCY INTERLOCK .
‘ ‘ ‘v SENSE /. SWITCH CONTROL ~ AUX 4 Emergency interlock
e ] (4 . 5 Interlock — control
=== e R Rer 6 Interlock - AUX
RS 7  Switch Floating / Grounded
-O

FLOATING

| - [ _
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EUT output terminal

NetWave 20.x / 30.x Power output Terminal
MAIN SUPPLY  /&\
— u 2o e [ 1 PlugsforlLl, L2, L3, N, PE connection. The size

depends on model current.

22| © 2 Bracket for cable fixing.

NetWave 60.x / 67.x / 90.x / 108.x

POWER OUTPUT
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Test supply output Safety labor plugs 6 mm

ID/SEAR-N-S Safety flush-mounting plugs ID/S6AR-N-S with Model:
snap-in lock and threaded stud are insulated plugs designed for ~ ID/S6AR-N-S
flush mounting in housings and panels. The plugs are designed

to mate with sockets KBT6AR-N. The resulting plug connections

are securable by means of snap-in lock. Correspond socket:

Multi Contact part : Type KBT6AR-N/...-S

AzBoARN-5/64 [T Safety branch adapter AZB6AR-N-S/6-4

- Safety branch adapter with snap-in lock and
ergonomic PA/TPE insulation that grips well. Mating
plugs with suitable locking devices can be snap-
locked into the socket. With one pick-off socket &
6mm and two safety sockets @ 4 mm for voltage tests
up to 600 V, CATIIL.

KeTeARN/. -5 [ S{;\fety Sockgts KBT6AR-N/...-S with snap-in lock and
= crimp connection
Model KBT6AR-N/...-S safety sockets are sockets
with locking devices and for crimping onto highly
= flexible Cu conductor with cross-sections of 10 mm?,
16 mm? or 25 mm?2,
This safety socket is suitable for mating with either
safety flush-mounting plugs or plugs model KST6AR-
N. Used together with a flush-mounting plug it acts as
an appliance connector and with plugs as a coupler.

Sense input (available on models with serial number P1817220350 and above)

The sense is switchable to internal or external
The sense plugs are located at the rear of the unit. The external sense
allows monitoring directly at the load. The sense must be set to external.

Front View of Pin Insert

Connection: Pin Phase
A L1
B L2
C L3
D N

Connection of the emergency stop button. When
operated, the input main circuit breaker will be
opened and the system de-energized.

A voltage of 24Vac is present at the connector.

STAS 20
‘ - [‘ | ) Connector: Hirschmann STAS 20 with safety loop
Il
gL

D & Max. AC  :250V /16 A

[
Safety loop
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Interlock

Switch Floating / Grounded

FLOATING

Test supply output terminals

Two versions of the Interlock exist, depending on the model.

Note for .5 models:
the interlock CONTROL must be closed to enable the output. Use either
the delivered INTERLOCK Terminator or other external switch.

See chapter 10.2 for further explanations.

Switch to open/close the Neutral — Ground( PE) connection
Default setting: PE

Floating: Is used when
- the power system reference is floating and the ground
(PE) is not connected to neutral inside the NetWave
- PE is connected to any line
- the test requirement defines another PE reference

Max voltage between: Line to PE and Neutral to PE

For all models except xx.5:

Vac (rms) Vdc
Line to PE: 430V 600 V
Neutral to PE: 360V 500 V

Note: in High Voltage DC Mode (Opt-3 DC-EVR) the voltage is limited to
600VDC when the switch is set to “floating”. This prevents the damage of
the internal voltage limiters to be overloaded in case of a wrong
connection.

Note: see chapter 9.10 for special conditions when the optional
insulation monitoring device (Opt-3 IMD) is installed.

For xx.5 models:

Vac (rms) Vdc
Line to PE: 700 V 1000 V
Neutral to PE: 360V 500 V

Power Output connector
CEE Type 32 A
5 pole 3 x 690 V

4.3.8.0pt-3 Parallel Mode - NetWave 20.x and 30.x (Option)

The parallel mode will connect all three internal sources together in parallel. The common 1-phase output is on
a terminal block (2) where the user must connect the EUT. The other EUT terminals for 3-phase operating are

disconnected from the source.

- All 3 sources are connected in parallel
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- Using for AC and DC

- 3 times more current capability for

- hominal current
- inrush current Imax (3s)
- repetitive peak current

1 2 3 Bl 5 6 7
1 I I I | I 1
1 |
LR — r-l.sn WA Stnse EVERGENCY SWITCH uTPUT S840 2
‘ l 1
060000 ||
NEEES NN sEES 2

Rated power in parallel mode

Mains supply input terminal
EUT parallel mode output
1 phase terminal

The technical performance in parallel mode is addition of the 3-phase values for all parameters. The same
addition is valid for the recovery functions.

NW 20 NW 30
Nominal current (rms) constant 78 A 9 A
Inrush current Imax rms (3s) 141 A 198 A
Repetitive peak current 600 A 750 A
Output screw terminals max. 50 mm? 50 mm?

Parallel Mode: Enable / Disable

ATTENTION

For enable the parallel mode the NetWave must
- set to “Only one phase” operating mode
- set to OFF MODE

The parallel mode can be activated as follow:

- At the NetWave control panel

- Software Device setup

Schematics internal NetWave wiring

The figure illustrates the internal NetWave wiring for

power outpult.

A contactor switch disconnects the 3-phase output

plugs in case of parallel mode.

4.3.9.0pt-3 Parallel Mode - NetWave 60.x / 67.x / 90.x / 108.x (option)

Parallel

L@
| @e

PE - Floating ‘

i

—o0 L2
—oiL3
O PE
L oLt

L OiFE

1-phase (L1NPE
2-phase (L112NPE)
3-phase (L1.L2L3NPE

Parallel mode

The parallel mode will connect all three internal sources together in parallel. The common 1-phase output is on
a terminal block (2) where the user must connect the EUT. The other EUT terminals for 3-phase operating are

disconnected from the source.

- All 3 sources are connected in parallel

- Using for AC and DC
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- 3 times more current capability for
- hominal current
- inrush current Imax (3s)
- repetitive peak current

Rated power in parallel mode

NW 90.x / 108.x

1 EUT parallel mode output
1 phase

2  EUT Power output terminal
3 phase
for NetWave 60.x/67.x

3 EUT parallel mode output
3 phase
for NetWave 90.x/108.x

The technical performance in parallel mode is addition of the 3-phase values for all parameters. The same

addition is valid for the recovery functions.

NW 60.x / 67.x NW 90.x / 108.x
Nominal current (rms) constant 198 A 300 A
Inrush current Imax rms (3s) 300 A 450 A
Repetitive peak current 400 A 500 A
Output screw terminals max. @16 mm, 300 mm?

Parallel Mode: Enable / Disable

- set to OFF MODE

ATTENTION

For enable the parallel mode the NetWave must
- set to “Only one phase” operating mode

The parallel mode can be activated as follow:
- Atthe NetWave control panel
- Software Device setup
Schematics internal NetWave wiring

The figure illustrates the internal NetWave wiring for
power output.

A contactor switch disconnects the 3-phase output
plugs in case of parallel mode.

4.3.10. Floating operation

Parallel

i

O—
( ) Ot
»—@—0—0——0&3
O—
OO
o]

PE - Floating ‘

O | PE

—-O§L1

‘—-oﬁps

1-phase (LINPE)
2-phase (L112NPE)
3-phase (L1.L2L3N.PE)

Parallel mode

With the switch “FLOATING - PE” the user defines the connection between Neutral and Earth. In general, the
neutral is connected to PE at the distribution point of the power supply. In the real field applications are many
solutions that have different earth connection solutions. Therefore, many standards recommend a test setup
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where the power supply is grounded on different points. This Switch allows the user to disconnect the PE very
easy and in shortest time for modify his test setup.

Technical data of Floating switch:

AC voltage: 360 V (rms)
DC voltage: 500 V
Current max.:. 25A

FLOATING

PE

Switch the Floating switch only in OFF MODE

>

WARNING

When the system is set to floating mode, the user is responsible for:
- Safe operation of the system

- Check that the programmed voltages are inside the specified limits

>

- Check the setup against short circuits in case of other earth point connections
WARNING

Max voltage between: Line to PE and Neutral to PE

The NetWave hardware is designed to operate with Neutral connected to PE. When using
the NetWave in a floating system it is theoretically possible to build a voltage source that
generates higher voltages than e.g. 500 VDC.

Therefore, the device internal voltage potentials to the frame will surpass the designed
levels. The result of such may damage or destroy the device.

>

The absolute maximum voltage limits are:
WARNING

For all models except xx.5:

VAC (rms) VDC
Line to PE: 430V 600 V
Neutral to PE: 360V 500 V

For xx.5 models:

VAC (rms) VDC
Line to PE: 700 V 1000 V
Neutral to PE: 360 V 500 V
Note: in High Voltage DC Mode (Opt-3 DC-EVR) the voltage is limited to 600VDC when the

switch is set to “floating”. This prevents the damage of the internal voltage limiters to be
overloaded in case of a wrong connection.

Note: see chapter 9.10 for special conditions when the optional insulation monitoring device
(Opt-3 IMD) is installed.

4.4. Power connection and fuse location

4.4.1.NetWave 20.x and 30.x

The fuses are located at the right side of the Unit. For access to the fuses the user must open the four screws
and disassemble the right-side wall.
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== Control
Fuse F4 - F6
Rear
Fuse F1-F3
Fuse F7 - F22
EUT power
. Mains IN
3x400V
Fuse list

Number Current [A] | Dimension [mm] | Type Description
F1-F3 80 22x58 gG General Input Line
F4 — F6 1 10x38 aM Charge resistor
F7—F8 5 10x38 aM Input Auxiliary Transformer
F9 - F10 5 5x20 WGT Output Auxiliary Transformer
F11-F12 3.15 5x20 WGT NetWave Controller
F13 - F14 25 5x20 WGT Aucxiliary Supply Inverter Phase R
F15 - F16 25 5x20 WGT Auxiliary Supply Inverter Phase S
F17 — F18 25 5x20 WGT Aucxiliary Supply Inverter Phase T
F19 - F20 25 5x20 WGT Ventilation Fan
F21 - F22 1 5x20 WGT Safety Circuit

The layout may be different depends the model design
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4.4.2 NetWave 60.x / 67.x

Fuse F4 - F12

Fuse F1-F3 —
Fuse F13 - F21

Power input
3x400V delta

Cable Lug

50mm2 / 10mm g

Cae

Em——

y | — L Control pannel

EUT supply

Fuse list
Number Current [A] | Dimension [mm] | Type Description
F1-F3 160 Blade NHOO | General Input Line
F4 - F6 50 14x51 gG Line Inverter Phase R
F7 - F9 50 14x51 gG Line Inverter Phase S
F10 - F12 50 14x51 gG Line Inverter Phase T
F13 - F15 1 10x38 aM Charge resistor Phase R
F16 - F18 1 10x38 aM Charge resistor Phase S
F19 - F21 1 10x38 aM Charge resistor Phase T
F22 - F23 4 10x38 aM Input Auxiliary Transformer
F24 - F25 6.3 5x20 WGT Output Auxiliary Transformer
F26 - F27 3.15 5x20 WGT NetWave Controller
F28 - F29 25 5x20 WGT Aucxiliary Supply Inverter Phase R
F30 - F31 25 5x20 WGT Aucxiliary Supply Inverter Phase S
F32 - F33 25 5x20 WGT Auxiliary Supply Inverter Phase T
F34 - F35 25 5x20 WGT Ventilation Fan
F36 - F37 1 5x20 WGT Safety Circuit
F38 - F39 not used 5x20 WGT Optional EM Test Equipment

The layout may be different depends the model design

4.4.3.NetWave 90.x
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F10 - F12

) R
=Biiin
-F16 - F18

. -F13-F15

Phase T Phase S

Phase R Regenerative

Front side Fuse list

Number Current [A] | Dimension [mm] | Type Description

F4 - F6 100 14x51 gG Line Inverter Phase R
F7-F9 100 14x51 gG Line Inverter Phase S
F10 - F12 100 14x51 gG Line Inverter Phase T
F13 - F15 1 10x38 aM Charge resistor Phase R
F16 - F18 1 10x38 aM Charge resistor Phase S
F19 - F21 1 10x38 aM Charge resistor Phase T

Regenerative Fuse list (if with related Option)

Number Current [A] | Dimension [mm] | Type Description

F1-F3 100 14x51 gG Line Inverter Phase T
F4 — F6 100 14x51 gG Line Inverter Phase S
F7 -F9 100 14x51 gG Line Inverter Phase R

Note: The layout might slightly vary depending of the model.
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Rear side Fuse list
Number Current [A] | Dimension [mm] | Type Description
F1-F3 250 Blade NH1 General input line
F22 / F23 8 10x38 aM Input Auxiliary Transformer
F24 | F25 15 5x20 WGT Output Auxiliary Transformer
F26 / F27 6.3 5x20 WGT NetWave Controller
F28 6.3 5x20 WGT Aucxiliary supply phase R neutral
F29 25 5x20 WGT Aucxiliary supply phase R phase
F30 25 5x20 WGT Inverter phase R module 1
F31 25 5x20 WGT Inverter phase R module 2
F32 6.3 5x20 WGT Auxiliary supply phase S neutral
F33 25 5x20 WGT Auxiliary supply phase S phase
F34 25 5x20 WGT Inverter phase S module 1
F35 25 5x20 WGT Inverter phase S module 2
F36 6.3 5x20 WGT Auxiliary supply phase T neutral
F37 25 5x20 WGT | Auxiliary supply phase T phasel
F38 25 5x20 WGT Inverter phase T module 1
F39 25 5x20 WGT Inverter phase T module 2
F40/ F41 1 5x20 WGT Safety Circuit
F42 | F43 Not used 5x20 Optional equipment

Note: The layout might slightly vary depending of the model.
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4.4.4 NetWave 108.x

F10 - F12

I e

\“

-~ - ‘ :

- F19-F21 - -F16-F18 - = F13-F15

Phase T ' Phase R . Regenerative

Front side Fuse list

Number Current [A] | Dimension [mm] | Type Description

F4 - F6 125 14x51 gG Line Inverter Phase R
F7 - F9 125 14x51 gG Line Inverter Phase S
F10 - F12 125 14x51 gG Line Inverter Phase T
F13 - F15 1 10x38 aM Charge resistor PhaseR
F16 - F18 1 10x38 aM Charge resistor Phase S
F19 - F21 1 10x38 aM Charge resistor Phase t

Regenerative Fuse list (if with related Option)

Number Current [A] | Dimension [mm] | Type Description

F1-F3 125 14x51 gG Line Inverter Phase T
F4 — F6 125 14x51 gG Line Inverter Phase S
F7 -F9 125 14x51 gG Line Inverter Phase R

Note: The layout might slightly vary depending of the model.
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Rear side Fuse list
Number Current [A] | Dimension [mm] | Type Description
F1-F3 315 Blade NH1 General input line
F22 / F23 8 10x38 aM Input Auxiliary Transformer
F24 | F25 15 5x20 WGT Output Auxiliary Transformer
F26 / F27 6.3 5x20 WGT NetWave Controller
F28 6.3 5x20 WGT Aucxiliary supply phase R neutral
F29 25 5x20 WGT Aucxiliary supply phase R phase
F30 25 5x20 WGT Inverter phase R module 1
F31 25 5x20 WGT Inverter phase R module 2
F32 6.3 5x20 WGT Auxiliary supply phase S neutral
F33 25 5x20 WGT Auxiliary supply phase S phase
F34 25 5x20 WGT Inverter phase S module 1
F35 25 5x20 WGT Inverter phase S module 2
F36 6.3 5x20 WGT Auxiliary supply phase T neutral
F37 25 5x20 WGT | Auxiliary supply phase T phasel
F38 25 5x20 WGT Inverter phase T module 1
F39 25 5x20 WGT Inverter phase T module 2
F40/ F41 1 5x20 WGT Safety Circuit
F42 | F43 Not used 5x20 Optional equipment

Note: The layout might slightly vary depending of the model.
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4.5. Functions on NetWave 7.3, 20.x, 30.x, 60.x, 67.x, 90.x, 108.x

4.5.1.Setup Menu
These NetWave models offer in the setup menu additional functions:

Select Operation Mode.

Standard: Operating with software

Simple AC: Operating with external commands from a XML file

Source AC:  AC Synchronization with an external rectangular signal

External: Analogue signal generation with an external signal generator
Mode Menu

Setup Menu

strup -
oo } sETup

[ Power Source
I

Operating Mode

Measurement U /|
Wave Manager

G

oo

MODE

[?

[Selu:l Operation Mode ] P4

( ‘Number of Phases to be used]
Cvae |
[IDUT Monitor J m
( )
J
Figure 8.2.1 Setup Menu
External  Source AC Simple
analogue IN  sync input remote
| I
= g
SISt YY QY
|
| 1
i i o iu g o & ane s
| 1 ot e iy
oop @ - D ) e (=
R et

* This Menu is only with a NetWave 7.3, 20, .20.2, 20.3, 30, 30.2, 30.3, 60, 60.2, 60.3, 90.2, 90.3 available

4.5.2.Simple AC Mode

In the Simple AC Mode, The NetWave can run locally stored XML Simple Wave Files (XYZ.ssa) or receive
commands by remote.

The programmable Trigger Signal in the Simple AC mode is provided to Trigger Out 2
(Max. voltage: 24V (pull up) / Current: 100mA)

XML Simple Wave Files describes a selection of phenomenon to be played, which is easy to read and write for
the User. All these Files are manually written by the User and can be managed through remote commands.
The management of the commands must be done by the User or by third party software through the GPIB or
Ethernet connection of the NetWave.

For detailed information about XML Simple Wave Files and programming code, please refer to the separate
User Manuals; XML Simple Wave File and Remote Manual, which are delivered with NetWave .
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4.5.3.Source AC Mode

In Source AC Mode, the NetWave is used as a simple AC Source, while the output is synchronized to a
reference signal on the BNC Trigger IN 2. Reference Signals from 40 Hz to 100 Hz will be synchronized on the
output of the NetWave, if the reference signal is within 10% of the nominal frequency set on the NetWave.

The source AC mode is used when testing dips and Mains buiding 3400V A  PFS503N100.2
interruptions with a PFS 503Nxx.2 according IEC — - - e
61000-4-11 / -34. L -

The PFS 503N delivers the sync signal, generated EUT
with a PLL from the mains frequency, to the 3-phase e |, R

NetWave, BNC input Trigger IN 2. —17

Matching
Network 2

Trigger IN 2

The LED of the Output is blinking, as long the Synchronization is working properly.
OUTPUT ACTIVE

©@u
©u
©u

If there is a value selected outside the working range of Source AC Mode (40Hz — 100Hz), the Display shows
this () symbol. If this symbol is displayed, the synchronization on the reference signal is no more working.

Power Source  Mode Un (') Fn
L1-L3: AC  100.00V_105.00Hz
MODE START STOP L ] > SETUP

(I JOC JC J ]

Reference Signal on BNC Trigger IN 2:
The Reference signal shall be a Rectangular Signal with an amplitude of:
Low = 0.0V / High=2.5V -5.0V

4.5.4.External Mode

In External Mode, the NetWave is used as an Amplifier for AC or DC signal.
The amplification factor is 50.91 on Peak or DC Value

The External Mode can only be selected locally on the unit through the front Panel of the NetWave.
Even in External mode, the parameter of a Mainline must be configured:
AC or DC Mode / Voltage / Frequency / Current Limiter and Sense mode

For Operate the unit in External mode, the Loop BNC-Cable between Signal Output and Source Input need to
be removed, and the External Arbitrary Signal Generator must be connected to Source Input (refer also to
Chapter 3.3 for 1 Phase System or Chapter 3.5 page 39 for 3 Phase System).

Reference Signal on BNC Source Input:

The Reference signal shall be within following limits:

Amplitude : max 10Vpp AC / £ 10V DC

Frequency: 10 Hz up to 5 kHz in AC Mode / DC up to 5 kHz in DC Mode
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5. Front Panel Operation

5.1. Power on

NetWave 3or7 530V 50Fz After switching on, NetWave needs approx. 35s for booting. During this
Version 5.10 time the display is blank. NetWave is ready when the display shows
NetWave and the current version.

MODE START  STOP - »> SETUP

The NetWave is operated by an easy menu control system. Five function

keys are available to select parameters and functions.

5.2. Menu structure
There are two buttons for navigate through the menus.

MODE

— MODE button:  Navigate through the menu WaveGenerator, Measurement U/l and Wave
Manager.

SETUP

—3 SETUP button : Configuration of the device setting

5.2.1.Mode Menu
Figure 4.1 shows the handling of the Mode menu which rotates cyclic by pressing the Mode button.

WaveGenerator voltage/frequencyl

Name of the loaded file

- — 1stline : Menu or submenu title
230V / 15 98A | 2" line : Actual Menu Function

WaveManager |
Delete file

Wave Generator
Selection and run of the stored waves.
Generation of all kind of voltage profiles with the software.

Measurement U /|
Actual voltage and current delivered from the NetWave.
The displayed measurement is from the internal measurement module from the AC/DC source.

Wave Manager
File exchange to/ from a memory stick for data transfer to an external computer.
Delete of waveforms

NetWave
MODE
— 1 »
- -> ———J »
I —

Wave Generator  MesurementU /|  Wave Manager

230V 50Hz AC measurement Delete file

individual file DC measurement Copy file to USB Memory Stick

Load file from USB Memory Stick

Figure 3.1 Mode Menu
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5.2.2.Menu WaveGenerator

Functions
- Selecting files
- Play files

OUTPUT ACTIVE

©u
©@u
©@u

@ 6 status

The output active LED indicates
- the active output ( mains active)

- the number of phases).

Note: Files with 3- phase waves indicate all output channels.
The software delivers the detailed information about the wave.

blinking:

Off:

Running
Ready to start

A selected wave will be repeated according to the selected number of “Cycle”. The time counter begins after

each restart at zero.

Caution

Key functions
Select afile

Start, Break and Continue

Work carefully when performing these tests,

Hazardous voltages are present on output during this test.

1. Select with the él é! buttons the desired file.

- -
I —
Wave Generator
)
A \ 230V 50Hz |WaveGenerator 230V / 50Hz
230V 50Hz
: WaveGenerator 230V / 50Hz SEREY
Fle:yx File xy (-
WaveGenerator 230V / 50Hz
file ...
) S
START  STOP
2. Press C3J 3 huttons for play and stop the wave.
button START Filename 230V / 50Hz
— U /| measurement ... 00:00:01 hours
\/ START 10s -
VA | »

STOP

START

10s

Filename 230V / 50HZ
Break at 00:00:10 hours

Filename 230V / 50Hz
U /| measurement ... 00:00:11 hours

CONTINUE
>
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Start, Break and Restart same file i
utton

Start, Stop and
return to WaveGenerator menu

button

X START 1 b
STOP | Filename 230V / 50HZ
[ [Break at 00:00:10 hours
STOP  [Filename 230V / 50Hz
] |Stopped at 00:00:10 hours
STOP  I\Wave Generator 230V / 50Hz
] [Filename ...
5.2.3.Menu Measurement U /|
This function shows the actual voltage and current delivered from the NetWave generator.
The measurement is taken from the internal power source measurement module
AC measurement Range Accuracy ( Full scale)
Voltage 0-300V <1%
Current 0-50A <1%
DC measurement
Voltage +425V <1%
Current 0-50A <1%
5.2.4.Menu Wave Manager
Functions
- Copy file to USB Memory stick
- Load file from USB Memory stick
- Delete file
: . - -
Function selection BB Wave Mansger
Delete file WaveManager 230V/50Hz | _
Delete file
WaveManager 230V / 50Hz START
Copyto USB | Gopy file to USB Memory Stick B
WaveManager 230V /S0Hz | _,
Load from USB |Load file from USB Memory Stick

START

=1

10s

Filename
U /| measurement ...

230V / 50Hz
00:00:01 hours

x START

START

—

1 s
STOP | Filename 230V / 50HZ|
[ |Break at 00:00:10 hours
STOP  [Filename 230V / 50Hz
] |Stopped at 00:00:10 hours
START  [Filename 230V / 50Hz
3 [U /1 measurement ... 00:00:01 hours
START
X >
Filename 230V / 50Hz

10s

U /| measurement ...

00:00:01 hours
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Select a file and Wave Manager
i gelete [=T=R Delete, Copy, or Load File
- Lopy
START
- Load ( Delete file ] -=->
START
(copy fite to USB stick ) - (Rer ) =
( Loadfile from USBStick | <+ )— Croz ) Execute

5.2.5.Setup Menu
In the setup menu all settings of the NetWave can be done manually. The following figures show the
configuration of the different parameters.
How to navigate in the Setup menu

Figure 3.2 shows the handling of the Setup menu. The small buttons inside the circle shows how to step through
the menu or parameter list.

Mode Menu

MODE
4 = Setup Menu

SETUP

[ Wave Generator ] —f> A

== Parameter Change

1
[IMeasurement u/ |] o (Power Source ] —> =T
T (Bourcoose -
T ¢ :] exit
[Operation Mode *J
|

(Number of phases ] SETUP

Parallel Switching (option)
C

High Voltage Switching
L

[Extemal Transformer ]
L

{ Standalone/Master/Slave
L

(Trigger
1
(DuUT Monitor

1
(GPiB Address

I
(Elhernet IP-Address
I

[Ethernet Netmask

1
(Ethemet Gateway
1

(Date ( Day/Month/Year)

(Fme

(LCD Contrast
1

(Language

Figure 4.2 Setup Menu
* This Menu is only available on the NetWave 7.3, 20.x, 30.x, 60.x, 67.x, 90.x and 108.x (delivered 2012
or later). For more Information, please refer to Annex 8.2.

5.2.6.Power Source

Parameter for control the power source, NetWave calculate automatically the correct output signal for control
the source.

The procedure to enter all variables (grey marked for settings) is shown in the highlighted displays below.
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L1 Selected output channel for setting the parameters.
s | Cyclic settings for L1 to L3 if available
I‘L)‘?-vtfeir Source Mﬁc:ge 233?)0\/ ‘ROFGUHzl MOde ACorDC
Power Source Mode Un Fn | Un Output Voltage :ACrms / DC
L1-L3: (1) AC 230.00V_50.00Hz
Pover Source _ Phase Delay I 2 Fn Frequency : AC only
-L3: °+15° /120°+00° /240°-15°| = . . .
AC e T Seree | 5O The 3-phases are not identical (internal and/or external)
LS (U Dwable — Limiter Settings for the current limiter function (see below)
Power Source | Limiter Sense l
L1-L3: (L1) (Cont) 20A __intem 1st set : RMS or Peak
P Si I Limiti Si nd ' Di i
T e o ln?grsnel ! 2nd set : Disable, Stop, Continuous
example | OWEr Source | Limiter Sense ..
- |L1-L3: S20/X-—/8S 20A lnte_ml I Limiter Current value : 2...100A dep. on model, mode, frequency
Sense Sense input . internal / external and compensation (see
below)
The example shows the settings:
L1 Stop 20A,
L2 disabled
L3 Stop 20A
DC !
5 = This example shows:
% L1:1s set to internal source
' L2: Use a looped AMP
o IPowerSouroe Mode Un | L3: Use an external DC source controlled by L3
forL1-L3 IE1=L3: (L1) DC 115.00V
% [Bower Source  Mode  Un ]
L1-L3: (L2) Amp DC 115.00V
Power Source Mode Un ]
L1-L3: (L3) Ext DC 11500V
Current limiter function
RMS the current limiter is based on and limits the RMS value of the output current. When the output

current reaches the set limit, the rms current is reduced to stay within the set limit (Continuous
mode) or stops (STOP mode). The output voltage is not distorted.

The mode works best for passive loads but can be instable in case of active loads (i.e. batteries
or converters)

Peak the current limiter is based on and limits the peak current. When the peak current reaches the
set limit, the peak current is clipped (continuous mode) or stopped (STOP mode). This might
lead to a distorted voltage signal.

This mode is best for active loads (i.e. batteries or chargers) or if the load draws high peak

currents
STOP The power is switched off when the current reaches the programmed value
Continuous Reduces the voltage in case of tripping until the programmed current is reached
Disable No current limit. Allows the max. inrush current for 3 to 6 seconds and switch the power off if it

does not reduce

Depends on the source model; indicates the numbers of phases.
L1 for single phase equipment (L1, N, PE)

L1+L2  180° phase shift split power (L1, L2, N, PE)

L1-L3 for 3-phase equipment (L1, L2, L3, N, PE)

The current limiter function works also for reverse currents (power sink mode).
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Sense function
Remark Make sure the sense lines are connected to the correct
phase. Otherwise the NetWave will not function properly.

Remark Use shielded cables to block external noise from
coupling on to the sense lines

Remark The NetWave tries to compensate up to the given
setting, but there is no warning if compensation cannot
be achieved.

The sense function allows to compensate a voltage drop in the cabling from the NetWave to the EUT. The
sense input (one per phase) is available on the Sense connector on the power panel (see chapter).

There are two operating modes:

Internal the sense input is inactive and the NetWave senses internally. No voltage drop in the cabling is
compensated.
External the sense input is active. All inputs must be connected to the desired sense point (i.e. input

connectors of the EUT).

Furthermore, the compensation can be set:

Off no compensation

On 5/10/15% a voltage drop up to maximum 5/10/15% is compensated

On Auto Auto compensation setting means 15% for mainline less than 100V and 5% for greater than
100V.

Mode of value setting
The user has a choice of two modes for edit values for voltage and frequency parameters.

The “normal” mode is the usual one, and is done in two steps:
- First step to setup the integer part
- Second step to setup the fractional part.

The “all step editors” mode selects each digit from left to right and the value is parsed sequentially.

Toggle between the two edit modes with the button MODE

“Normal” Mode

[230.00V[>SETUP->[230.00V[>SETUP->next value to setup

Available keys:

STOP: Ends the edition, discarding any changes

LEFT: Decrease the value with acceleration

RIGHT: Increase the value with acceleration

SETUP: Move from integer part to fractional part and then validate the setting
MODE: Change edition mode to “All Step Edition”

Note: In this mode, when you are setting the integer part, the fractional is set to zero.

“All Step Edition” Mode
£30.00V1>SETUP->[230. 00V]>SETUP->[230. 00V SETUP->[230. 00> SETUP->[230. 00V SETUP->next

value to setup

Available keys:

STOP: Ends the edition, discarding any changes

LEFT: Decrease the value with acceleration

RIGHT: Increase the value with acceleration

SETUP: Move the edited digit step by step from the left to right position / validate the setting
MODE: Change edition mode to “Normal”

Note: in this mode, any acceleration on LEFT or RIGHT key is disabled.
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5.2.7.Source Mode

This menu set the source Mode of each line to one of the following mode:
- Intern,
- Extern (only in DC mode) or
- AMP200.

Source mode cannot be changed when parallel switching is enabled (parallel switching requires all source as
intern defined).

Source Mode Polarity Input  Output Source Mode: - Intern
L1: Intern Bipolar _ 10.00V_ 509.12V ) Exterﬁ (only in DC mode) or

- AMP200.
Polarity: Polarity for DC mode
- Unipolar
- Bipolar
Input: Input voltage for external source range [1;10]
Output: Output voltage range [10;999],according to the external
source capacity
Remark: For Intern and AMP200N,

Polarity, Input and Output Voltage are displayed for
information and are not settable.

Remark: This menu is only available for NetWave that have
external connectors for (signal out/source in bridge).
Availability is strongly related to Extern AC/DC operation
mode capability (only in the way that externalized
connectors are present).

5.2.8.0Operation Mode

This Menu is only available on the NetWave 7.3, 20.x, 30.x, 60.x, 67.x, 90.x and 108.x. For more Information,
please refer to Annex 9.2.

Setting of the Operation Mode gives you the option to use the NetWave in following Modes:
Standard, Simple AC or Source AC.

Configuration | Standard: NetWave operates as described in this manual.

Select Operation Mode Default : Standard
|Select Operation Mode | ’
Standard

Simple AC: NetWave is remote controlled or can play XML
SimpleWaveFiles (XYZ.ssa) which are stored on the
NetWave. Refer to Annex 9.2.2

Source AC: NetWave is used as a AC Source, where the output is
synchronized to a Reference signal on Trigger IN 2
Refer to Annex 9.2.3

External: NetWave is used as an Amplifier for the Reference signal
applied to BNC External Signal IN
Refer to Annex 9.2.4
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5.2.9.Number of phases

On 3 Phase Systems like NetWave 20.x / 30.x / 60.x/ 90.x you can set the system in Single Phase or Three
Phase Mode.

|Conﬁguration
Number of phases to be used

| o=
STOP
N e 24 [ Three phases *
serup ( 'Two phases * ]
- save I
(_ Only one phase ) *if Parallel Switching option is available and set, then “Three phases” and
_ “Two phases” are not available (see next section 4.2.6 Parallel Mode)
@ - Three Phases:  NetWave is in 3 Phase Mode.

Default : All Phases

@ " Two Phases: NetWave works in two Phase Mode.
Phase L1 +L2 are active with 180° phase shift

—(t—ou Neutral is grounded

S This connection simulates power mains as used for

o power supply e.g. in the USA

\—o PE

—@—0 o Only One Phase: NetWave is in Single Phase Mode, only the Phase
L1 is active.

5.2.10. Parallel Mode (Opt-3 Parallel)
The parallel mode is only available when the NetWave is set to “Only one phase” and the options

g?ratl’l'el switching Enable: All three phases are in parallel operating. The EUT output is
Bl separate plug with screw connections.

Parallel switching

Enable

Disable: All three phases are in normal operating. The EUT output is
standard plug.

@}} Note: The parallel Mode will disconnect the power from the 3-phase

output plug.

ape Parallel mode cannot be enabled if all sources are defined to
internal.
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5.2.11. High Voltage Switching (Opt-3 DC-EVR)

With this option it is possible to double the DC voltage range by using two phases simultaneously. The phase 1
is used for +DC and the phase 2 is used for —DC pole. The using of this function is only supported by net.control
software.

gighb\'/oltage Switching | Enable: The High Voltage Switching is disabled. Please connect
isabie between L1 and N.

|High Voltage Switching

Enable

O + (L1) Disable: The High Voltage Switching is enabled. Please connect
between L1 and L2.

©

O - (L2)
O PE

5.2.12. External Transformer
If an external output transformer is connected, this factor defines the multiplier for set the output voltage.

Ext?ma' 1'1%%5(;0"'"3’ (%Giﬂu%' ) Function Disabled : Default setting ( Factor = 1.000)
acor =aue Enabled: Set factor is used to calculate the
tactor EUT test voltage.
1:x
O
@ ‘ : Factor: 0.300 to 3.000 step resolution 0.001
o Example: a step-up transformer with a transformation ratio

of 2.000 is used to double the output voltage. In this case
a factor of 2.000 must be set.

Default : 1.000 (Disabled)
5.2.13. Standalone / Master / Slave

EEREEE SRR | Standalone: The NetWave works as standalone device.

atg;‘g?'?[‘;" ”?_ﬂlaﬁt SriSlave e irce | Master (L1): The NetWave works as a Master in parallel mode and

is phase L1. The controller controls the connected
Slave NetWave(s).

Standalone/Master/Slave |
Master (L1, L, +) CascadeSource

The system could be “MultiSource” or
Standalone/Master/Slave « »
Slave (L2, N. -) | CascadeSource
gtlzcga('f;e“\’lﬂﬁtﬁﬂﬁlﬁy»e Slave (Lx): The NetWave works as a Slave in parallel mode and

is phase L2 or L3 (depends on the installed firmware).
The controller of the Master NetWave controls the
slave power stages directly. The controller of the
Slave NetWaves is inactive.

See chapter 6.3 for instructions how to change from Master to Slave
operation.

5.2.14. Trigger
Setting of the trigger status for “Trigger IN” and “Trigger OUT”. The trigger can be settled in the software.

SO Mmton | Enable: Function of Trigger IN is enabled.
Tr.lgger - Trigger IN 1, IN 2
Enable | Default : Enabled

Disable: Function of Trigger IN is disabled.
- Trigger IN 1, IN 2
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5.2.15. DUT Monitor
Open collector input for event control during a test or record.

88'}"'&“’3?(‘0" | The DUT Monitor 1 and DUT Monitor 2 controls the behavior during a
et test or record. The following settings are offered for the two DUT monitor

DUT Monitor |

Input 1 : Disable Inputs

Default : Disabled

Settings DUT Monitor ( open collector input)

- Disable: Input has no function

- Notify:  Message will be written on a file

- Break: Wave breaks, mainline is played during the break.
Continue according the user decision

- Stop: Wave stops the test

5.2.16. GPIB Address
GPIB Address for using the NetWave with the software

Configuration .
GPIBgAdd ress | i’é&:jr;gc’;lgd ’ !LE E3EO 488
|1Gif 1B8-Address | Default : 10 Default address for software

5.2.17. Ethernet IP- Address
Set Ethernet IP Address of the target NetWave

Configuration .
Emergle‘ R iess | Selectable range : 0.0.0.0 to 255.255.255.255
e I Default Address : ~ 10.0.0.3

5.2.18. Ethernet Netmask
Set Ethernet Netmask of the target NetWave

Configuration | Selectable range :  0.0.0.0 to 255.255.255.255
Ethernet Netmask
T |  Default Netmask : ~ 255.0.0.0

5.2.19. Ethernet Gateway
Set Ethernet Gateway of the target NetWave

Configuration | Selectable range : 0.0.0.0 to 255.255.255.255
Ethernet Gateway
|1E§,‘3_’5‘,‘:t Satewey | Default Gateway : ~ 10.0.0.1
5.2.20. Date
Configuration .
Date !(;Day/IMonth/Year) | I?Az)r/]th . i?_;
e Dy orin Yaat) | Year: 2000...2200
Note: When pressing Setup for exit the Date setup, the display
returns after few seconds delay to the Configuration display
5.2.21. Time
The time is used for marking the stored files.
%Eonfigwaﬁo" Format : HH.MM:SS (H:Hour M :Minute S:Second)
me Mode : 24 hours / day
Time I
16:25:05

Note: When pressing Setup for exit the Time setup, the display returns after
few seconds delay to the Configuration display

5.2.22. LCD Contrast

The LCD Contrast is selectable between the values 70 to 100.

Configuration |
LCD Contrast

|LCD Contrast I
100




AMETEK CTs NetWave

5.2.23. Language
Selection of the desired language

E::ﬁguraeti/og e | English : Default setting

et German : Change to German language
Language / Sprache
English

5.3. Warning and Alarm

5.3.1.Warning

Aptoel Seltvg — If the user starts a programmed wave manually at the NetWave where the
NetWave 115V /60Hz| actual power setup does not fit the programmed wave.

WARNING Set Power Setup to 230V / 50H . : . .
S——— . The display shows a warning with the proposed power settings.
Programmed Setting

Remedy
PR VORI Al PR = la. Press SETUP for direct enters the power setup or alternative
1b. Press STOP button for exit and press SETUP
2. Change the power setting with SETUP...
3. Start the test again.
5.3.2.Alarms
NetWave 230V/50Hz[ NetWave alarms are coded in binary values. The NetWave software will

ALARM Power Source Alarm # #
Binary Alarm Number —

decode the messages separately and show it at the computer screen.

In NetWave display the alarm is indicated in an addition of the binary error
SsTOP codes

[ | — | — | — |

Remedy
1. Press STOP button
2. Check the alarm reason
- change the SETUP?
- Problem in power supply?
- Problem with EUT?

Binary values of the alarms
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Alarm Meaning Error Code
binary value
Digit: - - - x CVMAX Overvoltage 1
CVMIN Under voltage 2
CTMAX Overtemperature 4
CCRT Inverter 8
Digit: - - x - IM Limit Out ( Overcurrent) 1
DV Limit Out ( Overcurrent) 2
DIM Limit Out ( Overcurrent) 4
PE Overvoltage PE 8
Digit: - x - - LINE Faultin Line 1
ouT Overvoltage Output 2
BUS Overvoltage Bus 4
CRT Sink Inverter 8
Digit: x - - - ove Limit Input Sink Current 1
2
4
8
Binary table of error messages Examples:
8 2 7 8 92 R 8 AWZ N WA FE A
ofoj0|0jO0fO0|O|0OfO|Of1|(O}J1|O]O|O 0028H Alarm 0028 = Inverter and overcurrent
ojo|lo|jojo|o|O|O}JOfOf1|1JO|O|O|O 0030H Alarm 0030 = Limit Out and overcurrent
olofofo]1|o|o|o]o|o|o|o]o|o|o|o| OB800H Alarm 0800 = Sink Inverter
ololo|1]olo|o|o]o|o|o|o]o|o|o|o| 1000H Alarm 1000 = Limit Input Sink Current
’ - Overvoltage  Ajarm 0001 = Overvoltage
— Undervoltage
L Overtemperature
Inverter
Limit out overcurrent
L Limit out overcurrent
- Limit out overcurrent
— Overvoltage PE
L Fault Line Input
- Overvoltage Output
- Overvoltage Bus
- Sink Inverter
L Limit Input Sink Current
5.3.3.Error Messages
ERROR: [Power Source 1 2 3] Termination Adapter (Part No 101732) is not connected properly at the

Framebus

NetWave 1-ph: Check the terminating adapter at the Framebus OUT
connector at the rear panel.

NetWave 3-ph: Termination adapter is internal mounted at the AC-source
for phase L3.

This Adapter connects Pin 1 to 9 via a 120Q resistor for terminate the
Framebus.
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6. Multi Source Operation

6.1. Opt-3 Multi Source
This schema shows the connection of three NetWaves to one NetWave MS.
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The following steps are required to setup NetWave Multi Source :

- The NetWave Master (L1) is setup in the menu “Standalone/Master/Slave” to the mode “Master (L1). The

Source is set to function “MultiSource”.

Standalone/Master/Slave
Master (L1, L, +)

MultiSource

The NetWave works as a Master in parallel
mode and is phase L1. The controller
controls the connected Slave NetWave.

- The NetWave Slave (L2) is setup in the menu “Standalone/Master/Slave” to the mode “Slave (L2)".

Standalone/Master/Slave
Slave (L2, N, -)

The NetWave works as a Slave in parallel
mode and is phase L2. The controller is
inactive. The NetWave hardware is
controlled by the NetWave Master.

- The NetWave Slave (L3) is setup in the menu “Standalone/Master/Slave” to the mode “Slave (L3)".

Standalone/Master/Slave
Slave (L3)

The NetWave works as a Slave in parallel
mode and is phase L2. The controller is
inactive. The NetWave hardware is
controlled by the NetWave Master.

- The Framebus OUT of the NetWave Master (L1) is connected to the Framebus IN of the NetWave

Slave (L2)

- The Framebus OUT of the NetWave Slave (L2) is connected to the Framebus IN of the NetWave Slave

(L3)

- The Framebus IN of the NetWave Slave (L3) muss be terminated with a Framebus

Terminator

- The Signal OUT1 of the NetWave Master (L1) is connected to the Signal IN1 of the

NetWave Master (L1)

NetWave Slave (L2).

- The Signal OUT2 of the NetWave Master (L1) is connected to the Signal IN2 of the /9

NetWave Slave (L3).

- The Signal OUT3 of the NetWave Master (L1) is connected to the Signal IN3 of the /9

- Each NetWave is supplied.

- The PC computer is only connected to the NetWave Master (L1).

- The EUT is connected for Phase L1 to the NetWave Master (L1), for Phase L2 to the NetWave Slave

(L2) and for Phase L3 to the NetWave Slave (L3).

The N from each NetWave are connected.
The PE from each NetWave are connected.
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The following steps are required to split off from NetWave Multi Source to single NetWaves :
- The Framebus OUT of the NetWave Master (L1) is not connected.
- The Framebus OUT of the NetWave Slave (L2) is not connected.

- The Framebus IN of the NetWave Master (L1), NetWave Slave (L2) and
NetWave Slave (L3) muss be terminated with a Framebus Terminator

- The Signal OUT1 of the NetWave Slave (L2) is connected to the Signal IN2
of the NetWave Slave (L2).

- The Signal OUT1 of the NetWave Slave (L3) is connected to the Signal IN2
of the NetWave Slave (L3).

- Each NetWave is supplied.
- The PC computer connected to the each NetWave.

- The NetWave Master (L1) is setup in the menu “Standalone/Master/Slave” to the mode “Standalone”.

Standalone/Master/Slave The NetWave works as standalone device.
Standalone

- The NetWave Slave (L2) is setup in the menu “Standalone/Master/Slave” to the mode “Standalone”.

Standalone/Master/Slave The NetWave works as standalone device.
Standalone

- The NetWave Slave (L3) is setup in the menu “Standalone/Master/Slave” to the mode “Standalone”.

Standalone/Master/Slave The NetWave works as standalone device.
Standalone

- The EUT is connected to each NetWave.
The N from each NetWave are not connected.
The PE from each NetWave are not connected.



AMETEK CTs NetWave

3 NetWaves in Standalone
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6.2. Opt-3 CS (Cascade Source)
This schema shows the connection of two NetWaves to one NetWave CS.
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This schema shows the connection of two NetWaves to NetWave CS with connection box.
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The following steps are required to setup NetWave Cascade Source :

- The NetWave Master (L,+) is setup in the menu “Standalone/Master/Slave” to the mode “Master (L1, L,+). The
Source is set to function “CascadeSource”.

Standalone/Master/Slave The NetWave works as a Master in parallel
Master (L1, L, +) CascadeSource mode and is phase L or +. The controller
controls the connected Slave NetWave.

The NetWave Slave (N,-) is setup in the menu “Standalone/Master/Slave” to the mode “Slave (L2, N,

).

Standalone/Master/Slave The NetWave works as a Slave in parallel
Slave (L2, N, -) mode and is phase N or -. The controller is
inactive. The NetWave hardware is
controlled by the NetWave Master.

The Framebus OUT of the NetWave Master (L,+) is connected to the Framebus IN of the NetWave
Slave (N,-)

The Framebus IN of the NetWave Slave (N,-) muss be terminated with s <
a Framebus Terminator.

At the Signal OUT1 of the NetWave Master (L,+) a BNC T-Adapter
is connected.

The Signal OUT1 (BNC T-Adapter) of the NetWave Master (L,+)
is connected to the Signal IN1of the NetWave Master (L,+)

The Signal OUT1 (BNC T-Adapter) of the NetWave Master (L,+)
is connected to the Signal IN2 of the NetWave Slave (N,-).

Each NetWave is supplied.

Switch the PE at NetWave Master (L,+) to ground.

Switch the PE at NetWave Slave (N, -) to floating.

The PC computer is only connected to the NetWave Master (L,+).
The EUT is connected to each NetWave.

The N from each NetWave are not connected.
The PE from each NetWave are not connected.
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The following steps are required to split off from NetWave Cascade Source to single NetWaves :
- The Framebus OUT of the NetWave Master (L) is not connected.
- The Framebus OUT of the NetWave Slave (N) is not connected.

- The Framebus IN of the NetWave Master (L,+), NetWave Slave (N,-)
muss be terminated with a Framebus Terminator.

- The Signal OUT1 of the NetWave Slave (N,-) is connected
to the Signal IN2 of the NetWave Slave (N,-).

- Switch the PE at NetWave Slave (N, -) to ground.

- Each NetWave is supplied.

- The PC computer connected to the each NetWave.

- The NetWave Master (L1) is setup in the menu “Standalone/Master/Slave” to the mode “Standalone”.

Standalone/Master/Slave The NetWave works as standalone device.
Standalone

- The NetWave Slave (L2) is setup in the menu “Standalone/Master/Slave” to the mode “Standalone”.

Standalone/Master/Slave The NetWave works as standalone device.
Standalone

- The EUT is connected for Phase L or + to the NetWave Master (L, +)
and for Phase N or - to the NetWave Slave (N,-).
The PE from each NetWave could be connected.
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2 NetWaves in Standalone
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6.3. Changing Operating Mode Master / Slave

This feature is available for Firmware V7.03.00 and later only.

The NetWave must be in Standalone Mode to be able to change modes.

When ordered as Cascade Source or Multi Source system the NetWaves are preset by the factory to Master
and Slave operating modes. In case one of the two options is installed in a later stage (retrofit), it is necessary to
set change the operating mode. This is also the case when one of the NetWaves (Master, Slave 1 or Slave 2) is
replaced by another NetWave.

Changing operating mode from Master to Slave

Change extension

Power Source Scanning...
Change extension option: Slave (L2

Configuration |
StandalonalSlave

Changing operating mode from Slave to Master

5TOP ave 30.3 |

I:I et Version 7.3.6
[SETUR
SETUP ]
<« Configuration
Standalone/Slave

Standalone/Slave
Standalone

[MODE]
=]

Standalone/Master
Change extension

: Master (L1

Power Source Scanning...
Change extension option: Master {L1)
1

Configuration |
Standalona/Mastar
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Continue the instructions in chapter Error! Reference source not found. and Error! Reference source not fo
und. to setup the system for MultiSource or CascadeSource configuration.
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7. Technical data

7.1. 1-phase NetWave 3.x / 5/ 7.x

AC / DC Power source

NetWave 3/3.1/5/7/7.1 NetWave 7.2/7.3
Output voltage 0V — 300 V AC (RMS) 0V - 360 V AC (RMS)
0V - +425V DC 0V -+£500V DC
Output frequency DC -5 kHz
Frequency accuracy, | 100 ppm
stability
NetWave 3 3.1 5 717117-2/17.3
Output power AC 3.5kVA |3 kVA 4.2 kVA 7-5 kVA
Output power DC 4.5 kW 4.25 kW 4.2 kW 9 kw
Output current 12 A 33A 14 A 26 A (RMS) continuous
@ max. 300V AC 21 A 66 A 26 A 47 A (RMS) short (max. 3s)
100 A 250 A 100 A 200 A repetitive peak
Output connector Safety lab plugs ( 4mm banana)
Voltage sense internal or external, 4 wires
Sense range Uset = 100 V ac or dc: + 5% of line setting
Distortion (THD) Less than 0.5% (50 Hz /60 Hz)
Output voltage Better than 0.1%
Stability
Output voltage Better than 0.5% FS
Accuracy
Output Noise <110 mVrms <50V < 320 mVrms
Max. compensable 5% of max. nominal voltage
drop on wires
Current limiter <5%
accuracy
Current limiter steps 1A
Current limiter range | See chapter 0
Current Limiter Ranges
Protection Over current
Over temperature
Over voltage mains supply
Low voltage mains supply

Segment types DC DC, Ramp, Square, Triangle, Sawtooth, Sine, Sine sweep, Sine ripple,
Exponent, Profile ...

Point signal DC

Segment types AC Sine (flat curve, flat RMS adapted), Sine sweep, Sine up/down, Modulation,
Sine Dip, Sine unbalance, Sine step

Overswing, Sweep on Sine, Harmonic, Interharmonic, Interharmonic step,
Harmonic distortion ...

Segments with option Aircraft Sine offset ( dc offset to sine), Sine Switching
Point Period AC Sine, Triangle, Harmonic/Interharmonic, Harmonic Distortion
Segment duration Unlimited

Data file import CSV or Excel
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Measurements (option)
Input channels

2 channels  (Opt-1 NWB required)

Input voltage ranges

25V, 50V, 100V, 250 V and 500 V;
unipolar or bipolar

Input current ranges

7A,15A,30A,50A and 150 A; (set in software)
unipolar or bipolar

Resolution

16 Bit

Accuracy

Voltage better than 0.2%
Current better than 0.5%

@50/60Hz, of selected range
@50/60Hz, of selected range

Frequency range

DC —50 kHz

Sampling rate (selectable)

5 S/s — 100 kS/s

Memory

Min. 40 GB on Hard disk
File size max. 1 GByte

Display and Controls
Display

Text LCD 2 lines, 40 characters

LED indicators

Power On

Active output channel

Trigger

Running status

Functional status hard disk

Operation

6 function keys
Test On : ON / OFF key for the power source

Inputs & Outputs
Trigger

2 inputs, 2 outputs

DUT monitoring

2 inputs, configurable

Signal output

Output Signal of internal arbitrary generator
(available only on NetWave 7.3, 30.2 & 60.2)

Source Input

Input for external or internal arbitrary signal generator
(available only on NetWave 7.3)

Control
Computer

PC 104 computer
AMD Microprocessor 500 MHz
256 MB RAM

Operating system

Linux, with Real time extension

DSP Signal processor

Motorola DSP 56303

Interfaces

GPIB Address 1...30

Ethernet

USB (for Measure & Analyze NW-Board option)

USB (for memory stick and ext. hard disc) | max. 500mA

RS232 (input from DPA analyzer)

Frame bus (internal system bus)

Environmental Hard disk

Temperature
operating 5-40°C
storage -20 - 60°C
gradient 20°C / hour
Humidity 10% — 90% non-condensing
Vibration
Operating 1.0G
Non-Operating 5.0G
Shock
Operating 225G (2ms)
Non-Operating 900G (1ms)

General Data
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Safety design per IEC 1010, EN 61010
Power supply 3x400V £ 10% (3P, N, PE)
3x208V+10% (3P, N, PE) optional
line frequency 45 Hz — 65 Hz
Input current max.
- NetWave 3
- NetWave 5
- NetWave 7 16 A 3-phase, N + PE (neutral max.27 A) @ 3 x400V
- NetWave 7-208 50 A with external matching transformer 3x208 Vto 400V
- NetWave 7-480 25 A with external matching transformer 3x480Vto 400V
- NetWave 7.3 25 A 3-phase + PE @ 3x400V
- NetWave 7.3-208 50 A 3-phase + PE @ 3x208V
- NetWave 7.3-480 21 A 3-phase + PE @ 3x480V
Fuses Control F1:3.15 A slow blow (5 x 20 mm)
AC 3 x 400/480 V F2:25A 500V >120 kA (10 x 38 mm)
AC 3 x 208V F2:50 A 500V >120 kA (10 x 38 mm)
Input connector CEE type 32 A
Terminal block 50 A
Noise (NW operates) 54dB -A measured 1m in front of the device 1.5 m above ground
Housing 197, 9HU
Dimension (W x H x D) 449 mm x 420 mm x 504 mm
449 504
< > < >
F "% ¢ i
o LB =
420
-
== [:'
y 1 =g o |
> «® 261 L
<
il faXi|
605
v | |
Weight 45kg NetWave3/5/7
231kg NetWave7.1/7.2/7.3
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7.2. 3-phase NetWave

7.2.1.3-phase NetWave 20, NetWave 30, NetWave 60, NetWave 67

Output voltage 0V — 300 V AC (RMS)
0V - +425V DC

Output frequency DC -5 kHz

Frequency accuracy, | 100 ppm

stability

NetWave 20 30 60 67

Output power AC 22.5 kVA |30 kVA 60 kVA 67 kKVA

Output power DC 27 kW 36 kW 72 KW 72 KW

Output current 26 A 33A 66 A 75 A (RMS) continuous

@ 300V AC 47 A 66 A 100 A 100 A (RMS) short (max. 3s)
200 A 250 A 400 A 400 A repetitive peak

Output connector 32A 32A 63 A 63 A CEE con. or Terminal

Safety lab plugs (4/6mm banana)

7.2.2.3-phase NetWave 20.1, NetWave 30.1, NetWave 60.1

Output voltage 0V - 360 V AC (RMS)
0V - £500 V DC

Output frequency DC -5 kHz

Frequency accuracy, | 100 ppm

stability

NetWave 20.1 30.1 60.1

Output power AC 22.5 kVA | 30 kVA 60 kVA

Output power DC 27 kw 36 kW 72 KW

Output current 26 A 33A 66 A (RMS) continuous

@ 300V AC 47 A 66 A 100 A (RMS) short (max. 3s)
200 A 250 A 400 A repetitive peak

Output connector 32A 32A 63 A CEE con. or Terminal

Safety lab plugs (4/6mm banana)

7.2.3.3-phase NetWave 20.2, NetWave 30.2, NetWave 60.2, NetWave 67.2, NetWave 90.2

Output voltage 0V - 360 V AC (RMS)
0V - £500 V DC
Output frequency DC —5kHz
Frequency accuracy, | 100 ppm
stability
NetWave 20.2 30.2 60.2 67.2 90.2
Output power AC 22.5 kVA | 30 kVA 60 kVA 67 kVA 90 kVA
Output power DC 27 kw 36 kW 72 kW 72 kW 110 kW
Output current 26 A 33A 66 A 75 A 100 A (RMS) continuous
@ 300V AC 47 A 66 A 100 A 100 A 150 A (RMS) short (max. 3s)
200 A 250 A 400 A 400 A 500 A repetitive peak
Output connector 32A 32A 63 A 63 A 100 A CEE con. or Terminal
Safety lab plugs
(4/6mm banana)
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7.2.4.3-phase NetWave 20.3/.5, NetWave 30.3/.5, NetWave 60.3/.5, NetWave 67.3/.5

AC / DC Power source

Output voltage 0V —400 V AC (RMS)
0V - +560 V DC

Output frequency DC —5kHz

Frequency accuracy, | 100 ppm

stability

NetWave 20.3/.5 30.3/.5 60.3/.5 67.3/.5

Output power AC 22.5 kVA |30 kVA 60 kVA 67 kKVA

Output power DC 27 kW 36 kW 72 KW 72 kKW

Output current 26 A 33A 66 A 75 A (RMS) continuous

@ 300V AC 47 A 66 A 100 A 100 A (RMS) short (max. 3s)
200 A 250 A 400 A 400 A repetitive peak

Output connector 32A 32A 63 A 63 A CEE con. or Terminal

Safety lab plugs (4/6mm banana)

7.2.5.3-phase NetWave 90.3/.5, NetWave 108.3/.5

AC / DC Power source

Output voltage 0V — 400V AC (RMS)
0V - 560 V DC

Output frequency DC - 57000 Hz

Frequency accuracy, | 100 ppm

stability

NetWave 90.3/.5 108.3/.5

Output power AC 90 kVA 108 kVA

Output power DC 110 kW 150 kw

Output current 100 A 100 A (RMS) continuous

@ 300V AC 150 A 150 A (RMS) short (max. 3s)
500 A 500 A repetitive peak

Output connector 100 A 100 A CEE con. or Terminal

Safety lab plugs (4/6mm banana)

7.2.6.3-phase NetWave 30.4 (based on NetWave 30.3)

AC / DC Power source

Output voltage 0V — 354V AC (RMS)

0V - +500 V DC

Output voltage limited to max. 1000VDC (in HV-DC mode) by hardware.
Output frequency DC —-5000 Hz
Frequency accuracy, | 100 ppm
stability
NetWave 30.4
Output power AC 30 kVA
Output power DC 36 kW
Output current 33A (RMS) continuous
@ 300V AC 66 A (RMS) short (max. 3s)

250 A repetitive peak
Output connector 32A CEE con. or Terminal
Safety lab plugs (4/6mm banana)
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7.2.7.General technical data for all 3-phase NetWave

Voltage sense

internal or external, 4 wires

Sense range

Uset = 100 V ac or dc: + 5% of line setting

Distortion (THD)

Less than 0.5% (for 50 Hz / 60 Hz)

Output voltage Stability

Better than 0.1%

Output voltage Accuracy

DC: £ 0.2 % of set value £ 0.15 % of full scale,
AC: add + 0.1 % of set frequency / 1000

Output Noise

<50V: 110 mVrms; 250 V < 320 mVrms +0.02% of set value

Max. compen. drop on wires

5% of max. nominal voltage

Current limiter accuracy

<5%

Current limiter steps

1A

Current limiter range

See chapter 0

Current Limiter Ranges

Current limiter in
parallel switching

Minimum current: 10 A
Current Range: Multiply this value by three when using
Parallel Switching on 3 Phases models

Protection Over current
Over temperature
Over voltage mains supply
Low voltage mains supply
Slew Rate 8V/us
Phase Resolution 1°

Segment types DC

DC, Ramp, Square, Triangle, Sawtooth, Step, Sine, Sine sweep,
Sine ramp, Damped sinewave, Sine ripple, Profile, Square sweep, Noise,
Sine Dwell, Sinc, Harmonic, Exponent ...

Segment types AC

Sine (flat curve, flat RMS adapted), Modulation, Sine sweep,

Sweep on Sine, Sine up/down, Sine unbalance, Sine Offset, Sine
Switching, Over Swing, Harmonic, Interharmonic, Interharmonic step,
Harmonic distortion ...

Segments with option Aircraft

Sine offset ( dc offset to sine ), Sine Dip, Sine Exponent

Segment duration

Unlimited

Data file import

CSV or Excel

Input channels

6 channels  (Opt-3 NWB required)

Input voltage ranges

25V, 50V, 100V, 250 V and 600V (old systems 550 V) ;
unipolar or bipolar

Input current ranges

10 A, 25 A, 50 A, 100 A and 220 A;
unipolar or bipolar

Resolution

16 Bit

Accuracy

Voltage: + 0.05 % of reading + 0.2 % of range
Current: £ 0.2 % of reading + 0.3 % of range

Frequency range

DC —100 kHz

Sampling rate (selectable)

5 S/s — 500 kS/s

Memory

Min. 40GB on Hard disk
File size max. 1 GByte

Display Text LCD 2 lines, 40 characters
LED indicators Power On

Active output channel

Trigger

Running status

Functional status hard disk

Operation 6 function keys
Test On : ON / OFF key for the power source
Trigger ~ 2inputs, 2 outputs
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DUT monitoring

2 inputs, configurable

Signal output

Output Signal of internal arbitrary generator
(available only on all 3-phase NetWave models)

Source Input

Input for external or internal arbitrary signal generator
(available only on all 3-phase NetWave models)

Computer

PC 104 computer
AMD Microprocessor 500 MHz
256 MB RAM

Operating system

Linux, with Real time extension

DSP Signal processor

Motorola DSP 56303

Interfaces

GPIB Address 1...30

Ethernet

USB (for Measure & Analyze NW-Board option)

USB (for memory stick and ext. hard disc) | max. 500 mA

RS232 (input from DPA analyzer)

Frame bus (internal system bus)

Environmental Hard disk

Temperature
operating 5°C - 40°C
storage -20°C - 60°C
gradient 20°C / hour
Humidity 10% - 90% non-condensing
Vibration
Operating 1.0G
Non-Operating 5.0G
Shock
Operating 225G (2ms)
Non-Operating 900G (1ms)

General Data

Safety design

per IEC 1010, EN 61010

Control  F1: 3.15 A slow blow (5 x 20mm)
AC power F2: 25 A, 500 V >120 kA (10 x 38mm)

Input connector

CEE type or direct cable plugs

Noise (NW 30.2 operates) 60dB —A measured 1m in front of the device 1.5m above ground
Temperature 0°Cto35°C
Humidity 10 % to 90 %; non-condensing

Atmospheric pressure

86 kPa (860 mbar) to 106 kPa (1 060 mbar)
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Dimension

NetWave 20.x / 30.x

recovery

height (rolls+crane support) 1560 (1784) 1560 (1784)

width

deep (over all C+G+M)

height with rolls
rolls diameter

crane support (removable)

A

B

C

D

E

F

G Power IN
H width power IN

I height power IN
K dist. power IN

L dist. power IN

M main switch

N air IN distance h
O air in distance

NetWave 60.x / 67.x

height (rolls+crane support)

width

deep (over all C+G+M)

height with rolls
rolls diameter

crane support (removable)

A

B

C

D

E

F

G PowerIN
H width power IN

| height power IN
K dist. power IN

L dist. power IN

M main switch

N air IN distance h
O airin distance

NetWave 90.x / 108.x

A height (crane support)

B width

C deep (over all C+G+M)
F crane support (removable)

930
630 (755)
154

125

70

85 85
130

170

345

490

40

na

na

1210
630 (755)
154
125
80

130
170
345
490
40

25

230

recovery

1800 (2080) 1800 (2080)

1205
800 (970)
200
160
80
100
200
300
215
785
70
25
430

1615
800 (970)
200
160
80
100
200
300
215
785
70
25
430

recovery

1800 (1880) 1800 (1880)

1810
970
80

2410
970
80
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v
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L
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ey |
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A
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]
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L
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»20
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= =>not relevant data for the standards can be changed by the manufacturer <= =
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7.3. Current Limiter Ranges

Minimum (in A) Maximum (in A)
Peak Limiter RMS limiter
AC 75Hz<AC Peak Continous
Model | O | <75Hz |<gsom; | 8°OHZ<AC|DC AC Himiter

NW3 2 2 10 10 2 2 21 12
NW3.1 2 2 10 10 2 2 20 10
NW5 5 5 10 10 5 5 26 14
NW7 5 5 10 10 5 5 47 26
NW7.1 5 5 10 10 5 5 47 26
NW7.2 5 5 15 47 5 5 47 26
NW?7.3 5 5 15 47 5 5 47 26
NW20 5 5 10 47 5 5 47 26
NW20.1 5 5 10 47 5 5 47 26
NW20.2 5 5 10 47 5 5 47 26
NW20.3 5 5 10 47 5 5 47 26
NW20.5 5 5 10 47 5 5 47 26
NW30 5 5 15 66 5 5 66 33
NW30.1 5 5 25 66 5 5 66 33
NW30.2 5 5 25 66 5 5 66 33
NW30.3 5 5 25 66 5 5 66 33
NW30.4 5 5 25 66 5 5 66 33
NW30.5 5 5 25 66 5 5 66 33
NW60 5 5 25 100 5 5 100 66
NW60.1 5 5 25 100 5 5 100 66
NW60.2 5 5 25 100 5 5 100 66
NW60.3 5 5 25 100 5 5 100 66
NW67 5 5 25 100 5 5 100 75
NW67.2 5 5 25 100 5 5 100 75
NW67.3 5 5 25 100 5 5 100 75
NW67.5 5 5 25 100 5 5 100 75
NW9o0 8 8 50 150 8 8 150 100
NW90.2 8 8 50 150 8 8 150 100
NW90.3 8 8 50 150 8 8 150 100
NW90.5 8 8 50 150 8 8 150 100
NW108.3 8 8 50 150 8 8 150 100
NW108.5 8 8 50 150 8 8 150 100
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7.4. Graphs

7.4.1.Graphs NetWave 3.1
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7.4.2.Graphs NetWave 7/7.3
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7.4.3.Graphs NetWave 20/20.2/20.3/20.5
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Dutput Voltage [V]
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7.4.4.Graphs NetWave 30/ 30.2/30.3/30.5
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Metwave 30 Netwave 30.2
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7.4.5.Graphs NetWave 67 /67.2/67.3/67.5
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Wutput Valtga (V]
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7.4.6.Graphs NetWave 90.2 /90.3/90.5
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MNetwave 90.2 Opt-3 DC-HVR
Maximum Output Current DC
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7.4.7. Graphs NetWave 108.3/108.5
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7.4.8. Graphs NetWave 90.3MS
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7.5. Power Dissipation

Netwave 7 dissipation power
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7.6. Output Impedance for IEC 61000-4-29 testing

The standard IEC 61000-4-29 defines the impedance conditions of the dc source during the short interruptions
as follow:

Generator impedance defined in IEC 61000-4-29

- operate in “low impedance” condition, absorbing inrush current from the load (if any), or
- operate in “high impedance” condition, blocking reverse current from the load.

The test generator, during the generation of voltage dips and voltage variations,
shall operate in “low impedance” condition.

Preferred test levels and durations for short interruptions

Test Test conditions Test level Duration

[% U] [s]

0.001

0.003

High impedance 0.01

Short and / or 0 0.03
interruption low Impedance 0.1
0.3

1

The output impedance of the NetWave generator during a short DIP or interruption is in “low impedance “. The
impedance value during this short time is approx. 10mQ or less. During this time the power dissipation is up to

20’000W or more for absorb inrush currents in the range of some milliseconds. For more information see graphics
in the previous chapter dissipation power.
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8. Maintenance

8.1. General
The NetWave is maintenance-free.

Replacement of storage battery
Lithium battery: CR 2032 after approx. 10 years (indicates by memory loss of setting)

8.2. Calibration and Verification

8.2.1.Factory calibration

Every EM TEST generator is entirely checked and calibrated as per international standard regulations before
delivery. A calibration certificate is issued and delivered along with a list of the equipment used for the
calibration proving the traceability of the measuring equipment. All auxiliary equipment and accessories are
checked to our internal manufacturer guidelines.

The calibration certificate and the certificate of compliance (if available) show the date of calibration.
The EM Test equipment are calibrated in the factory and marked with a calibration

mark. The used measuring instruments are traceable to the Swiss Federal Office of em t,est
Metrology. cal:  [Siga: \
The calibration date is marked. The validity of the calibration is to the responsibility 05/08{ o ! /‘
of the user’s quality system. Neither the certificate of calibration nor the \,/

corresponding label marks any due date for re-calibration. Example: Calibration mark

8.2.2.Guideline to determine the calibration period of EM Test instrumentation

Our International Service Departments and our QA Manager are frequently asked about the calibration interval
of EM TEST equipment.

EM TEST doesn’t know each customer’s Quality Assurance Policy, nor do we know how often the equipment is
used and what kind of tests is performed during the life cycle of test equipment. Only the customer knows all the
details and therefore the customer needs to specify the calibration interval for his test equipment.

In reply to all these questions we like to approach this issue as follows:

EM TEST make use of a solid-state semiconductor switch technique to generate high voltage transients. A
precious advantage of this technique is the absolute lack of periodical maintenance effort. In consequence
thereof, a useful calibration period must be defined based on two criteria:

- The first one is the customer’s Quality Assurance Policy. Any existent internal regulation must be applied at
highest priority. In the absence of such internal regulation the utilization rate of the test equipment must be
taken into consideration.

- Based on the experience and observation collected over the years EM TEST recommends a calibration
interval of 1 year for frequently used equipment. A 2-years calibration interval is considered sufficient for
rarely used test generators to assure proper performance and compliance to the standard specifications.

8.2.3.Calibration of Accessories made by passive components only:

Passive components do not change their technical specification during storage. Consequently, the measured
values and the plots stay valid throughout the storage time. The date of shipment shall be considered as the
date of calibration.

8.2.4.Periodically In-house verification

Please refer to the corresponding standard before carrying out a calibration or verification. The standard
describes the procedure, the tolerances and the necessary auxiliary means. Suitable calibration adapters are
needed. To compare the verification results, EM Test suggests referring to the wave shape and values of the
original calibration certificate.

8.3. Calibration
For periodical calibration the NetWave must be returned the manufacturer. For Alternatives please contact your

8.4. Verification
Verification can be done by following the instruction procedures in chapter Functional test.
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8.5. Fuses

8.5.1.Fuses NetWave 7

The fuses are located at the right side of the NetWave behind the cover. To replace the user must open the

four screws at the right-side cover.

Right side

(5) © 24vAC  Screw for open
- s the covert

O © 24vAc

8.5.2.Fuses NetWave 3/5

Fuses for power unitR, S, T

Rated voltage: 500 V
Rated current: 25A slow blow
Dimension : 10 x 38 mm

Breaking capacity: >120 kA

Fuses for 230Vac power

Rated voltage: 250 Vv
Rated current: 3.15 A slow blow
Dimension : 5x 20 mm

Fuses for 24Vac power

Rated voltage: 250 V
Rated current : 1A slow blow
Dimension : 5x20 mm

=

=
a ®

© § 3
- 4

10x38 mm

Sam L.
5x20 mm

- e

5x20 mm

The fuses are located at the right side of the NetWave behind the cover. For replace the user must open the

four screws at the right-side cover.

i 2
Right side
24VAC © Screw for open
230VAC © @ 230vAc  thecovert
28VAC ©
= «
= o

Fuses for 230Vac 1-phase power unit

Rated voltage: 500 V
Rated current : 32 A slow blow
Dimension : 10 x 38 mm

Breaking capacity: >120 kA

Fuses for 230Vac power

Rated voltage: 250 V
Rated current : 3.15 A slow blow
Dimension : 5x20 mm

Fuses for 24Vac power

Rated voltage: 250V

Rated current : 1A slow blow
Dimension : 5x20 mm

>
=
n ®
@©
-

10x38 mm

-

5x20 mm

Sam L.
5x20 mm
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8.5.3.Fuses NetWave 30.x

The fuses are located at the right side of the NetWave behind the cover. For replace the user must open the

four screws at the cover.

F1...F3 Fuses for General Input LineR, S, T

Rated voltage: 500 V

Rated current : 80 A

Type : CH22/ gG ITALWEBER 1441080

Breaking capacity: >120 kA

F4-F6 Fuses for Line Inverter phase unit R, S, T
Rated voltage: 500 V

Rated current: 1A slow blow

Dimension : 10 x 38 mm

Type : aM Legrand

Breaking capacity: >120 kA

F7-F8 Fuses for Input Auxiliary Transformer
Rated voltage: 500V

Rated current: 4A slow blow

Dimension : 10 x 38 mm

Type : aM Wimex

Breaking capacity: >120 kA

FO9-F 10 Fuses for Output Auxiliary Transformer

Rated voltage: 250V
Rated current : WGT5A slow blow
Dimension : 5x20 mm

F11-F 12 Fuses for Controller

Rated voltage: 250V
Rated current : WGT 3.15 A slow blow
Dimension : 5x20 mm

F13-F 20 Fuses for Auxiliary Supply Inverter Phase R, S, T and Fan

Rated voltage: 250V
Rated current : WGT 2.5 A slow blow
Dimension : 5x20 mm

F21-F 22 Fuses for Safety Circuit

Rated voltage: 250V
Rated current : WGT 1A slow blow
Dimension : 5x20 mm

ks" i

22x58 mm

. ¥ |
-

10x38 mm

=+ |
%

10x38 mm

-
5x20 mm

|

5x20 mm

5x20 mm
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8.5.4.Fuses NetWave 60.x / 67.x
The fuses are located at the rear side of the NetWave behind the cover. For replace the user must open the

screws at the cover.

F1...F3 Fuses for General Input LineR, S, T

Rated voltage:
Rated current:
Type :

Breaking capacity:

F4-F 12
Rated voltage:
Rated current:
Dimension :

Type :

Breaking capacity:

500 V

160 A

HNOO gL / gG
>100 kA

ITALWEBER 0364-160

Fuses for Line Inverter phase unit R, S, T

400V

50 A slow blow
14 x51mm
SCH14 gG
>120kA

ITALWEBER 1431050

F13-F 21 Fuses for Charge resistor

Rated voltage:
Rated current :
Dimension :

Type :

Breaking capacity:

500V

1A slow blow

10 x 38 mm

aM Legrand
>100 kA

F22 - F 23  Fuses for Input Auxiliary Transformer

Rated voltage:
Rated current:
Dimension :

Type :

Breaking capacity:

500 V

4 A slow blow

10 x 38 mm

aM Wimex
>120 kA

F24 -F 25 Fuses for Output Auxiliary Transformer

Rated voltage:
Rated current :
Dimension :

250V
WGT5A
5x20 mm

slow blow

F26 —F 27 Fuses for Controller

Rated voltage:
Rated current :
Dimension :

250V

WGT 3.15 A slow blow

5x20 mm

F28 —F 35 Fuses for Auxiliary Supply Inverter Phase R, S, T and Fan

Rated voltage:
Rated current :
Dimension :

250V

WGT 2.5 A slow blow

5x20 mm

F36 —F 37 Fuses for optional Equipment

Rated voltage:
Rated current :
Dimension :

WGT5A

250V
slow blow
5x20 mm

F38-F 39 Fuses for Safety Circuit

Rated voltage:
Rated current :
Dimension :

WGT1A

250V
slow blow
5x 20 mm

==

14x51 mm

S= (
il iy

10x38 mm

< I
-2

10x38 mm

5x20 mm

- -
5x20 mm

- -
5x20 mm
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8.5.5.Fuses NetWave 90.x

The fuses are located at the rear side of the NetWave behind the cover. For replace the user must open the
screws at the cover.

F1...F3 Fuses for General InputLineR, S, T

Rated voltage: 500 V

Rated current : 250 A E

Type : NH1gL/gG ITALWEBER 1510250 =
Breaking capacity: >100 kA

F4-F 12 Fuses for Line Inverter phase unit R, S, T

Rated voltage: 400 V -

Rated current: 100 A slow blow w,(".:‘,_;:;m‘
Dimension : 14 x51 mm 14x51mm.
Type : SCH14 gG ITALWEBER 1441099

Breaking capacity: >120 kA

F13-F 21 Fuses for Charge resistor

Rated voltage: 500 V —
Rated current : 1A slow blow . 3 !
Dimension : 10 x 38 mm —
Type : aM Legrand 10x38 mm
Breaking capacity: >100 kA

F22, F 23 Fuses for Input Auxiliary Transformer

Rated voltage: 500 VvV -
Rated current : 8A slow blow . E2 !
Dimension : 10 x 38 mm -
Type : aM Wimex 10x38 mm
Breaking capacity: >120 kA

F24, F 25 Fuses for Output Auxiliary Transformer

Rated voltage: 250V

Rated current : WGT 15A  slow blow —— e
Dimension : 5x 20 mm 5x20 mm
F26 - F 28, Fuses for Controller

F32, F36

Rated voltage: 250 V ——- e
Rated current : WGT 6.3 A  slow blow 5x20 mm
Dimension : 5x20 mm

F29 - F 31, Fuses for Aux. Supply Inverter Phase R, S, T and Fan

F33 - 35, F37-F39

Rated voltage: 250V —— e
Rated current : WGT 25 A  slow blow 5x20 mm
Dimension : 5x 20 mm

F40, F41 Fuses for Safety Circuit

Rated voltage: 250 V

Rated current : WGT1A slow blow —— e
Dimension : 5x20 mm 5x20 mm




AMETEK CTs NetWave

8.5.6.Fuses NetWave 108.x

The fuses are located at the rear side of the NetWave behind the cover. For replace the user must open the
screws at the cover.

F1...F3 Fuses for General InputLineR, S, T

Rated voltage: 500 V

Rated current : 315A E

Type : NH2 gL/ gG ITALWEBER 162031 =
Breaking capacity: >100 kA

F4-F 12 Fuses for Line Inverter phase unit R, S, T

Rated voltage: 400 V -

Rated current:  125A slow blow w,(".:‘,_;:;m‘
Dimension : 14 x51 mm 14x51mm.
Type : SCH14 gG ITALWEBER 1431100

Breaking capacity: >120 kA

F13-F 21 Fuses for Charge resistor

Rated voltage: 500 V —
Rated current : 1A slow blow . 3 !
Dimension : 10 x 38 mm —
Type : aM Legrand 10x38 mm
Breaking capacity: >100 kA

F22, F 23 Fuses for Input Auxiliary Transformer

Rated voltage: 500 V -
Rated current : 8A slow blow . E2 !
Dimension : 10 x 38 mm ——
Type : aM Wimex 10x38 mm
Breaking capacity: >120 kA

F24, F 25 Fuses for Output Auxiliary Transformer

Rated voltage: 250V

Rated current : WGT 15A  slow blow —— e
Dimension : 5x 20 mm 5x20 mm
F26 - F 28, Fuses for Controller

F32, F36

Rated voltage: 250 V ——- e
Rated current : WGT 6.3 A  slow blow 5x20 mm
Dimension : 5x20 mm

F29 - F 31, Fuses for Aux. Supply Inverter Phase R, S, T and Fan

F33 - 35, F37-F39

Rated voltage: 250V —— e
Rated current : WGT 25 A  slow blow 5x20 mm
Dimension : 5x 20 mm

F40, F41 Fuses for Safety Circuit

Rated voltage: 250 V

Rated current : WGT 1A slow blow —— e
Dimension : 5x20 mm 5x20 mm
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9. Accessories and options

9.1. Opt-1 NWB / Opt-3 NWB (NetWave Measure Board)

1 Phase Systems
- Built-in 2 channels measuring board 16 Bit resolution 100 kS/s

Input voltage 500 V unipolar or bipolar
Input current 150 A unipolar or bipolar

3 Phase Systems
- Built-in 6channels measuring board 16 Bit resolution 200 kS/s

Input voltage 500 V unipolar or bipolar
Input current 220 A unipolar or bipolar

USB interface

Part-NO. Name Description NetWaves
105352 Opt-1 NWB Built-in 2 channel measurement board for voltage | NetWave 3,
(1 Phase) and current (internal measurements) NetWave 5
NetWave 7, 7.2, 7.3
106268 Opt-3 NWB Built-in 6 channel (3-phase) measurement board NetWave 20.x
(3 Phase) for voltage and current, remote controlled per NetWave 30.x

NetWave 60.x
NetWave 67.x
NetWave 90.x

NetWave 108.x

9.2. Opt-3 DC-EVR

With this option it is possible to double the DC voltage range by using two phases simultaneously. The phase
1 is used for +DC and the phase 2 is used for —DC pole. The using of this function is only supported by
net.control software.

(3 phase systems)

simultaneously, available only for 3-phase
NetWaves

NetWave 30.x
NetWave 60.x
NetWave 90.x

NetWave 108.x

O + (L1) The following extended voltages can be reached :
@ NetWave 20, 30, 60, 67 :
425 VDC - 850 VDC
N
NetWave 20.2, 30.2, 60.2, 67.2, 90.2 :
500 VDC - 1°000 VDC
O - (L2) NetWave 20.3, 30.3, 60.3, 67.3, 90.3, 108.3 :
O PE 560 VDC > 1’120 VDC
Part- Name Description NetWaves
NO.
112732 | Opt-3 DC-EVR | Double DC voltage range, using two phases NetWave 20.x

9.3. Opt-3 MultiSource (3 phase systems)

With this option it is possible to put 3 single NetWave in multi-source configuration to get one NetWave with
enhanced combined AC power. See more information on chapter 8.4.
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— 3 x NetWave 20 -> NetWave 20MS (67.5 kVA, 27
kW)
b u—— O L1 3xNetWave 20.2 -> NetWave 20.2MS  (67.5 kVA, 27
kW)
@ T e O L2 3xNetwave 20.3 -> NetWave 20.3MS  (67.5 kVA, 27
© K (@pes W
@‘ ke‘ 3 x NetWave 30 -> NetWave 30MS (90 kVA, 36 kW)
" 3 x NetWave 30.2 -> NetWave 30.2MS (90 kVA, 36 kW)
@ 3 x NetWave 30.3 -> NetWave 30.3MS (90 kVA, 36 kW)
O N
A e 3x NetWave 67  ->NetWave 67MS (201 kVA, 72 kW)
O PE 3 x NetWave 67.2 -> NetWave 67.2MS (201 kVA, 72 kW)
3 x NetWave 67.3 -> NetWave 67.3MS (201 kVA, 72 kW)
3 x NetWave 90.2 -> NetWave 90.2MS (270 kVA, 110
kW)
3 x NetWave 90.3 -> NetWave 90.3MS (270 kVA, 110
kW)
3 x NetWave 108.3-> NetWave 108.3MS (324 kVA, 150
kW)
FRONT VIEW
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Possible device configuration at Opt-3 MS :

20
MS
300
600
425
850
67.5
22.5

AC Voltage (p-n) (1 Phase) —= CS

| Output Power DC (kW) -MS |
| Output Power DC (kW) -CS __ [IEZ
| Output Current continuous (A) B

141
400
3x

v

opt.
not
yes

20.2
MS
360
720
500
1000
67.5
22.5
27
54
78
141
400

3x

v
opt.
not
yes

20.3
MS
400
800
560
1120
67.5
22.5
27
54
78
141
400

3x

v
v
not
yes

20
MS
300
600
425
850

90

30

32

64

99
198
500

3x

v
opt.
not
yes

20.2
MS
360
720
500
1000
90
30
32
64
99
198
500

3x

v
opt.
not
yes

20.3
MS
400
800
560
1120
90
30
32
64
99
198
500

3x

v

[}
not
yes

67
MS
300
600
425
850
201
67
72
144
225
300
600

3x

v
opt.
not
yes

67.2
MS
360
720
500

1000
201
67
72
144
225
300
600

3x

v
opt.
not
yes

MS = Multi Source, CS — Cascade Source

67.3
MS
400
800
560
1120
201
67
72
144
225
300
600

3x

v
v
not
yes

90.2
MS
360
720
425
100
270
90
110
220
300
450
1000

3x

v
opt.
not
yes

It is not possible to put several MultiSource/CascadeSource-NetWave sources in parallel to increase the max. voltage or current further.

Additional a connection box is available (Connection L1, L2, L3, N, PE and for each line sense) :

CB-MS-20/30

CB-MS-67

CB-MS-90/108

Box with 3 sense connections, 3phase
Input/Output, 5 power cable, 3 sense cables with
connectors for connection of 3 NetWave 20 or
NetWave 30 in MultiSource

Box with 3 sense connections, 3phase
Input/Output, 5 power cable, 3 sense cables with
connectors for connection of 3 NetWave 67 in
MultiSource

Box with 3 sense connections, 3phase
Input/Output, 5 power cable, 3 sense cables with
connectors for connection of 3 NetWave 90 or
NetWave 108 in MultiSource

9.4. Opt-3 CascadeSource (3 phase systems)

L1 =

Power |L2

Connection Box MS

L1
n‘ N

v
*
Y
*
L]
L
Y

L
4N

Output |13 —

N

PE

90.3 108.3
MS MS
400 400
800 800
560 560
1120 1120
270 324
90 108
110 110
220 300
300 300
450 450
1000 1000
3x
3X
v v
v 4
not not
yes yes
Power
Input
Master L1
Sense
Input
Power
Input
Slave L2
Sense
Input
Power
Input
Slave L3
Sense
Input

With this option it is possible to put 2 single NetWave in cascade source configuration to get one NetWave with
enhanced combined DC power. See more information on chapter 8.5.
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Master O + (L1) 2 X NetWave 20 -> NetWave 20CS (225 kVA, 54 kW)

2 x NetWave 20.2 -> NetWave 20.2CS (22.5 kVA, 54 kW)

, @ 2 x NetWave 20.3 -> NetWave 20.3CS (22.5 kVA, 54 kW)
L2

2 x NetWave 30  -> NetWave 30CS (30 kVA, 72 kW)
2 x NetWave 30.2 -> NetWave 30.2CS (30 kVA, 72 kW)
C— | 2 x NetWave 30.3 -> NetWave 30.3CS (30 kVA, 72 kW)
Slave 2 x NetWave 67  -> NetWave 67CS (67 KVA, 144 kW)
2 x NetWave 67.2 -> NetWave 67.2CS (67 kVA, 144 kW)
2 x NetWave 67.3 -> NetWave 67.3CS (67 kVA, 144 kW)
'-9 2 x NetWave 90.2 -> NetWave 90.2CS (90 kVA, 220 kW)
2 x NetWave 90.3 -> NetWave 90.3CS (90 kVA, 220 kW)
—0 N
2 x NetWave 108.3-> NetWave 108.3CS (108 kVA, 300 kW)
O PE

FRONT VIEW

REAR VIEW
SN
Nerw
....................... ot
EEENE | SN mmmee | Ememes mmmmme | premees: | mEmeNen | Emmmemes '
d EUL
it i SO v sl e EEEEERT ST RIS EUSEE
— | B — I -
EEE 4 [EH e
= i P
L L e ol Netwave
OuN
POWER CABLING
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Possible device configuration at Opt-3 CS :

CS = CascadeSource
20 202 203 30 302 303 67 672 673 902 90.3 1083
CS CS CS CS CS CS CS CS cS CS CS CS
300 360 400 300 360 400 300 360 400 360 400 400
600 720 800 600 720 800 600 720 800 720 800 800
850 1000 1120 850 1000 1120 850 1000 1120 1000 1120 1120
225 225 225 30 30 30 67 67 67 90 90 108
45 45 45 60 60 60 134 134 134 180 180 216
54 54 54 64 64 64 144 144 144 220 220 300
78 78 78 99 99 99 225 225 225 300 300 300
141 141 141 198 198 198 300 300 300 450 450 450
Output Current repetitive peak (A 400 400 400 500 500 500 600 600 600 1000 1000 1000
2x
2x
2x
2x

2x

2x

2x

2x

2x

2x

2x
Opt-3 Recover opt. opt. O opt. opt. O opt. opt. O opt. O O

It is not possible to put several CascadeSource-NetWave sources in parallel to increase the max. voltage or current further.

: ==
NetWave 30.2 with Opt-3 Parallel 2X
i D

Additional a connection box is available (Connection L, N, PE and for each line sense) :

CB-CS-20/30 Connection box with 2 sense connections,

1phase Input/Output, 6 power cable, 2 sense Connection BOX‘CS L 1Power

cables with connectors for connection of 2 N {Input

NetWave 20 or NetWave 30 in VL Master

CascadeSource _*{L |Sense
CB-CS-67 Connection box with 2 sense connections, =N Input

1phase Input/Output, 6 power cable, 2 sense p +0)

. . ower [ PE

cables with connectors for connection of output| =M |

NetWave 67 in CascadeSource FE T TPower
CB-CS-90/108 Connection box with 2 sense connections, —4—IN |Input

1phase Input/Output, 6 power cable, 2 sense AL Slave

cables with connectors for connection of 2 ML [Sense

NetWave 90 or NetWave 108 in N Input

CascadeSource

9.5. Power mains matching transformer
- 3 Phase mains matching transformer 208 V to 400 V
- 3 Phase cable to connect the matching transformer

9.6. Framebus Termination

- Framebus terminating for matching the end of the Framebus. The
framebus, an internal bus system, is used for control EM Test devices
and work as daisy chain between the equipment. Longer bus systems
must be terminated with a Framebus termination.

- NetWave with 3-phase have already built in the frame bus terminating.

- ERP number 101732
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9.7. Filter Box F-BOX

The filter box is a low pass filter that suppresses high frequency content distortions. It is used in situations
where the output noise of the NetWave is too high, i.e. emission measurements.

It is mandatory to be used for tests “Voltage Distortion Spectrum” as per MIL-STD-704 LDC/HDC 103 or MIL-
STD-461 . Test condition A (10 Hz) and B (25 Hz) needs for filter the small distortion signal (< 0.5 V rms) the

additional filter box.

F-BOX 1

Application: 1-phase NetWave 7

Voltage: AC 230V, DC: 420V

Current: 26 A

Frequency max. 60 Hz

Dimension: 190 x 72 x 120 mm (L x W x H)  (plug +24mm)

Weight: 0.83 kg

F-BOX 3

Application: 3-phase NetWave 20, 30, 60, 90 models

Voltage: AC :230 V, DC: 500 V

Frequency max. 60 Hz

Current: 60 A 100 A

Dimension (L x W x H): 200 x 150 x 86 mm 255 x 180 x 88 mm

Weight: 1.65 kg 3.25 kg

F-BOX 3-200

Application: 3-phase NetWave 90 and 108 models

Voltage: AC :230 V, DC: 500 V

Frequency max. 60 Hz

Current: 200 A

Dimension (L x W x H): 570 x 345 x 325 mm

Weight: approx. 5kg

First connect the device to protective earth.

WARNING Switch off the voltage of the source before accessing the input or output terminals.

Use only the insulated allen key for tigheting or losing the screws of the terminal

blocks
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Typical filter curve F-Box

11/4/2014 9:21:06 AM
1311.6010K42-105571-Wc

S21 dB Mag 10 dB/ Ref 0 dB Cal

1

Trcl
*M1 15.773000 kHz -56.7319 dB
0d8 ) |
M1
Stop 10 MHz

Chl Start 9 kHz Pwr 0 dBm Bw 10 Hz

Application

The F-Box is used for testing voltage distortion spectrum under test condition A/B.
The figure below illustrates that the F-Box is connected direct at the DC generator output.

Spectrum True RMS
Analyzer Voltmeter
(See Note 3) (See Note 3)

L 2

See Noto 1/

1 . _ |Calibrated Resistive Load
Programmable| | ::gg:; ' or
DC Power p— ) Unit Under Test
Supply [ [ (UuT)
\j sc: "": = 1M1 Chassis
> ===l | UTION
GND_— )

" Ground Plane

NOTES

1. Voltage measurements shall be made within 10 cm of UUT input power terminals
2. CAUTION: Verify suitability of power supply MINUS and GROUND connections.
3. CAUTION: Verify suitability of instrumentation inputs and/or use appropriate attenuation

4. Stimulation and Monitoring Equipment are user defined. This functional block shall provide
appropriate inputs (stimulations) and monitor UUT outputs (e.g.: RPM, signals, data, etc.)

FIGURE HDC103-1. Normal operation - voltage distortion spectrum (10 Hz and 25 Hz).

Stimulation & Monitoring
Equipment
(see Note 4)
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9.8. Filter Box L-BOX

The Filter box is mandatory to be used for tests “Voltage Distortion Spectrum” as per MIL-STD-704 LDC103 and

test condition C and K.

L-BOX 1-32

Application: 1-phase NetWave 7 and 3-ph NetWave up to 32
A

Voltage: AC :360 V, DC: 500 V

Current: 32A

Frequency max. 60 Hz

Dimension (HXWxD) : 3 HU 154 x 448 x 500 mm

Weight: approx. 15 kg

L-BOX 1-100

Application: 3-phase NetWave all models

Voltage: AC :360 V, DC: 500 V

Frequency max. 60 Hz

Current: 100 A

Temperature < 60 °C internal

Dimension (HxWxD): 6 HU 289 x 448 x 500 mm

Weight: approx. 25 kg Front L-Box 1-100A
Power 100 - 254V

Fuse 2x 1 AT (slow blow)

L-BOX 1-200

Application: 3-phase NetWave all models

Voltage: AC :400 V, DC: 560 V _
Frequency max. 60 Hz PR i ’
Current: 200 A - -
Temperature < 60 °C internal

Dimension (L x W x H):810 x 270 x 230 mm

Weight: approx. 25 kg
Power 100 — 254 V
Fuse 2x 3.15 AT (slow blow)
First connect the device to protective earth by using the earth bolt on either side of
the device.
WARNING

Switch off the voltage of the source before accessing the input or output terminals.

Use only the insulated allen key for tigheting or losing the screws of the terminal
blocks

Always switch on the fans before using the device.
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Application

The L-Box is used for testing voltage distortion spectrum under test condition C and K.
The figure below illustrates that the L-Box is connected direct at the DC generator output.

@ Spectrum True RMS
Ve Fs'j)“"w Analyzer Voltmeter
o (See Note 3) (See Note 3)
{
———————————
o
/{s.enaesl |SeeNote1L
50 uH MA,- \ ; ar?
4 S .Y N P Calibrated Resistive Load
Programmable 0 ",I L-Box 1-32A P o
DC Power b=| v | L-Box 1-100A . Unit Under Test
Supply | > (uum)
\ Seenonz | | cuassis
e A CAUTION ‘
+  Ground Plane
NOTES

1. Voltage measurements shall be made within 10 cm of UUT input power terminais.
2. CAUTION: Verify suitability of power supply MINUS and GROUND connections.
3. CAUTION: Verify suitability of instrumentation inputs and/or use appropriate attenuation,

4. Stimulation and Monitoring Equipment are user defined. This functional block shall provide
appropriate inputs (stimulations) and monitor UUT outputs (e.g.: RPM, signals, data, etc.)

Stimulation & Monitoring
Equipment
(see Note 4)

5. CAUTION: Verify suitability of variable frequency power source and coupling transformerfor distortion spectrum testing.

FIGURE LDC103-2. Normal operation - voltage distortion spectrum (50 Hz to 10 kHz).
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9.9. C-Box 10/100-1000

P

C-BOX 10/100-1000

o)

—

Application; shunt (%pacitor for ripple test, i.e. ripplé on high
voltage DC lines of electrical vehicles

Voltage: 700 VAC /1000 VDC
Capacitance: 10 pF and 100 pF, jumper selectable
Connector: 6mm lab connectors

Dimension (HXWxD) : 278 x 278 x 130 mm
Weight: approx. 6 kg

Application

Computer

Measuring Instrument
[External or  AMP200NX

Channel 1 -t — —— Measuring Input
Channel 2 -{

NetWave

= = =Current Clamp

CN 200Nx

EUT

AMP200Nx

Framebus

The C-Box 10/100-1000 is a shunt capacitor used for ripple testing. It is connected to the DC lines between the
coupling transformer (CN 200Nxxx) and the source (NetWave). During ripple testing the ripple current is flowing
through the C-Box and by that forms a low impedance path. This minimizes the ripple current flowing through
the output filters of the DC source. Ideally it is placed as close as possible to the coupling transformer to
minimize the impedance.

The jumper allows to select between 10 pF and 100 pF capacitance.

Only set the jumper when no voltage is present.

Do not remove the jumper when voltage is present on the DC lines.

Note
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9.10. Opt-3 IMD - Insulation Monitoring Device

The insulation monitor is an external device connected to the NetWave. It constantly monitors the insulation
resistance of the phases (L1, L2, L3) to the protective earth. In case the insulation resistance is below a set
limit, the safety circuit is tripped and the output of the NetWave is switched off.

The switch “FLOATING — PE” must be set to the “floating” position. Otherwise the insulation
monitor will detect the insulation failure and will switch off the NetWave.

To perform measurement where it is required to have N and PE connected, it is necessary to
disconnect the Insulation Monitor from the NetWave. Make sure to reinstall the safety circuit
Note directly to the NetWave.

The NetWave limits the output voltage to 600VDC when operating in the High Voltage DC
Mode (Opt-3 DC-EVR). This prevents the NetWave from damage in case of wrong electrical
connection of the outputs.

Note

Insulation Monitoring Device (MD)

Manufacturer: Bender

Type: iso 685

Application: 3-ph NetWave up to 32 A
Voltage: AC :690 V, DC: 1000 V

The manual for this insulation monitor can be downloaded here:
https://www.bender.org/documents/manuals/iso685-D D00022 M XXEN.pdf

Connection schematic

L
@
Netwave » EUT
]
&
Safety mput
IMD

Safety
Switch

Aux
230V



https://www.bender.org/documents/manuals/iso685-D_D00022_M_XXEN.pdf
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Wiring diagram

PR U L
=22 e o
Eee © EEE C
° E 3
P® i
@
210
CABLE 5 X 1.5
Jeoms,
( )
SAFETY
Wiring:

- Interconnection cable from NetWave to IMD, 5 wires (L1, L2, L3, N, PE)
- Emergency switch interconnection cable from NetWave to IMD
- Emergency switch button with cable connected to IMD

The IMD is tested and delivered with these standard settings:

Alarm Limit 1 10 kQ
Limit 2 1kQ
Memory ON
DC None
Profile Power Circuits
System 3AC
Coupling None
Device Active
Tstart 0
Input monitor Off
Typical values
TEST ON switched off 80 kQ
TEST ON switched on 64 kQ
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10. Annex

10.1.

Manual firmware update

A: After the installation or update of the
net.control software.
A message box may automatically appear
if net.control software detects an older
firmware on the NetWave.

la. Press the OK button to enter the Device

update window.

"

Update Firmware

L A P et

=T

4¢ NETCONTROL |

- =
Update Firmware X

OI The firmware version 5.6.0 need to be updated to version 6.0.0.6 !

1

Cancel

B: Another possibility is to update the
firmware manually. This is necessary if
the firmware version is not part of the
net.control installation package.

1b. Copy the firmware package
(NetWave_x_xx_xx.tgz) into the
installation folder of the net.control
software

C:\Program Files (x86)\EM
TEST\netcontrol\ProgData\Update

1b. Press the Device button in the Setup
Device and select
Update the NetWave Firmware.

mevan e

B8 Sciect Syvtom Corfguaton  + +  AdiOves

NetWave

Actual Firmware Version field:
Firmware version being installed in the
NetWave.

2. Select the Firmware field:
Firmware versions in the computer for
download into the NetWave.

3. Press the Download button to download
the new firmware into the NetWave.

Update NetWave firmware

Actual Firmware Version Select the Firmware

6.0.0.8 NetWave 6 06 09

Start the Update
Download not started

0%
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After “download” the NetWave display Shows: | update NetWave firmware ]
NetWave 7 REMOTE ;
NetWave.th Stored Actual Firmware Version Select the Firmware '
The message “File Stored” confirms the 6.0.0.8 NetWave_6_06_09 i
successful download of the new firmware to

Start the Update
NetWave.

Transfer file to device Reboot w1 5
4, Press the Reboot button for booting '
the NetWave.
During the booting process the NetWave will Cancel |

install the new firmware version. ‘ —_—— = =

Reboot : please wait!

A bar graph shows the booting progress. Update NetWave firmware
Actual Firmware Version Select the Firmware
6.0.0.8 NetWave 6 06 09
Start the Update
Reboot device

After a successful update the actual firmware | update NetWave firmware
of the NetWave is displayed in the field ;

“Actual Firmware Version” Actual Firmware Version Select the Firmware
6.0.0.9 NetWave 6 06_09
5. Press the OK button to return to the P
Device Setup Window.
Device upgraded
Ok 6

A = _ x

NetWave 7 230.00V/50.00Hz REMOTE
\ersion 6.0.0.9 Meas.Board
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10.2. Interlock Feature

There are two versions of the interlock available that depend on the model and the serial number:
All models except xx.5: interlock that indicates the operating status, no control
xx.5 models: enhanced interlock with control and auxiliary contacts

Not available Yes

yes Yes

10.2.1. Interlock Auxiliary (AUX)

The AUX interlock is a passive circuit that indicates the operating status of the source. It does not provide an
active output voltage, nor does it actively switch on or off the NetWave.

For each phase of the NetWave a separate power module is used. Each power module has a built-in monitoring
function. As soon as an internal failure is detected (i.e. overcurrent, over temperature etc.) the power module is
switched off. In parallel a relay contact is switched. This AUX interlock can be used to control external devices.
A typicall use case is a DC current breaker for electrical vehicle or inverter testing.

For each phase a relays switch is available to indicate the operating condition:
Contact open Power module is switched off because of internal

failure (i.e. overtemperature) or switch-off signal

received from control unit.

Contact closed | Normal operating mode at power on.

Connector Details AUX

Receptable
Hirschmann STAKEI 5

Matching Connector:
Hirschmann STAS 5

3 Relays Type : Finder 55 series, model 55.32
© Max. AC  :250V/10A

5
| D ?/%(@ Max. DC  :250V/10 A
Stat :NO Il
1@ 6@ ate (normally open)

1

Possible use of the interlock switch is:

Pinout of the connector: - Control of an external circuit breaker to switch off the voltage at
1-2 Phase L1 the output, input or both
3-4 Phase L2 -
5-6 Phase L3

Possible wiring diagram for external circuit breaker

Certain applications require an external circuit breaker, i.e. to protect the NetWave from kickback voltages
(inverter testing).

Wiring diagram:



NetWave

Supply Voltage

ACorDC

AMETEK CTs
Phase L1 1
IN
% ouTt
2
C
Phase L2 3 (j
IN
% ouTt
e
Phase L3 5 :I
A
IN
% ouT

EUT

Output

From NetWave

Note: see above for power ratings of relay contacts.

10.2.2. Interlock CONTROL
NetWave models with the CONTROL interlock feature offer additional interlock functionalities. It allows to
actively control the output switch of the NetWave. It also includes two relay contacts that indicate the status of

the switch.
All NetWave with interlock CONTROL also include the interlock AUX connectors (see above).

Connector Details CONTROL

o

Receptable (mounted on the back panel)
Hirschmann STASEI 5

Matching Connector
Hirschmann STAK 5

PIN Description Rating

1 Voltage output 24 VAC, max. 0.1 Arms

2 Control input 24 VAC, 1.5 VA

3and 4 Indicator relay — Max. 10 Arms / 690 VAC
normally open

5and 6 Indicator relay — Max. 10 Arms / 690 VAC

normally closed

Pin 1 provides a 24 VAC supply

Pin 2 is the control line of the NetWave output relay

Pin 3 and 4 are the contacts of the first indicator relay (normaly open)
Pin 5 and 6 are the contacts of the second indicator relay (normally
closed).

The two relays operate inversely.
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Possible connection diagram for external switch and warning lamp using

Warning Lamp
External switch
24 VAC ' (———— +24V
Output \ :
Brorker red green
I
o K
"
1 j W _____ ¥ NO
£ (— oo
5 |~
<
—————— i NC
o G oo

The external switch closes the 24 VAC control signal to the output breaker. In parallel two auxiliary relays are
connected that indicate the status of the output breaker.
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10.3. Trigger Out Signals

Trigger OUT at Start

Test duration

g

Y

i Max voltage
i 24V (pull up)

A

Test Start

Trigger OUT at Stop Test duration

Test Stop

Trigger OUT at Cycle

e

=

Test StopT

Max voltage
24V ( pull up)

next Test Start T

Test duration ! Max voltage

Sus

»
)

i1 24V ( pull up)

sl | |11 Thase

Trigger OUT at Break

Test StartT

Cycle
: Test duration ! Max voltage
i< >5 24V ( pull up)
A A T
Test Stop

Break Continue
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Trigger OUT at Start Test duration { Trigger Out at Start
| 4 Cycle 2. Cycle 3. Cycle 5
R R R
{’” P ‘|J§ llnh T |J ILHEL r‘\ln:u. lﬂu‘nnuh U‘”f |"}!“ ‘ [ 1 ”"”'l
i Max voltage
—_— 24V ( pull up)
ov y Y A
Test Start Test Stop
Test duration i Trigger Out at Stop
Trigger OUT at Stop o >
1. Cycle 2. Cycle 3. Cycle :
”. ..www }t'n-wp'\m.-y.- y ll'!“l‘yjl‘f."[“‘.‘l‘l mt Y h 1] %J;}rl || H Mu” WJ‘
Jm ﬁ I, U LR LA l“l~(‘i‘ilil‘|v i ] I!Hl\l\ll ll l"' h‘ld I' ”” lh
Max voltage
24V ( pull up
ov A A
Test Start Test Stop
Trigger OUT at Cycle ! Test duration | TriggerQutatCycie
1. Cycle 2. Cycle 3. Cyclo :
}I'IQEHU WL' MRHHMUSARIMERI RN AL g [lH )lw'll "IQHI
{H‘”HIP‘I |J3 ﬂnh T IlniL f‘\iwih llln‘nnujw rfll"‘!‘l" hl
Max voltage
—_— 24V ( pull up)
ov yy A
Test Start Test Stop
Trigger OUT at Start
| Test duration | TERAP NI S atE
Mamslmei 1. Iteration 2, Iteratio_n 3. Iteration 3 Mainsiine
w‘"'ni “‘1\“‘”" “““““ | “s"\“u“;w:[ T
VA \ { ] \ | |
T I 1]] VAR 8RR AR A IR
i e ; | Max voltage
—_— v 24V ( pull up)
ov A @ [ :
Test Start é i TTest Stop
= =
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Trigger OUT at Sto . Trigger Out at Sto
99 P : Test duration ; - P
Mainsline| 1. lteration 2. Iteration 3. lteration : Mainsline
' A " M |
|| Asuiddadadadtat | |||) 1'A'S'A'A'Y Ly AT
: [ : Max voltage
24V ( pull up)
Ov A @ 2 A
Test Start 2 2 Test Stop
2 s
Trigger OUT at Cycle i Tost diitation | Trigger Out at Cycle
Mainsine| 1. Cycle 2. Cycle T
" A \ ' il
i |
| ; Max voltage
= il ¥ 24V ( pull up)
OV A @ @ A
Test Start 2 ; Test Stop

Trigger OUT at Iteration

Test duration :

-«

'
Mainsiine| 1. Iteration

i Trigger Out at Iteration

2. Iteration 3. lteration Mainsline
1) i |
| |
|| SOUSENSESSSE— | | ||| SE R RS A S J‘ ' E HH
pa— i Max voltage
i i 24V ( pull up)
OV A e 2 A
Test Start B 2 Test Stop
2 s
Trigger OUT at Start ) i
g9 | Toatdiiation | Trigger Out at Start
anslmei 1. Step 2. Step n. Step E Mainsline
| i
[11|]] JSRSRShshansnbusnde | ||| 'a'R'S'A'R'A' AR E 1
| i Max voltage
24V ( pull up)
ov A A
Test Start g ¢ Test Stop
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Trigger OUT at Sto . Trigger Out at Sto
99 P : Test duration : - P
Ma‘nslme; 1. Iteration 2. lteration ‘ 3. lteration : Mainsline
|| ASSSaSRSRtsasasuiN | ||| VAR R EA'S A ! ’ e 1
i l : i Max voltage
24V ( pull up)
OV A @ 2 A
Test Start 2 2 Test Stop
- =
Trigger OUT at Cycle i Tagbditalion | Trigger Out at Cycle
Mamslmei 1. Cycle 2. Cycle 3.Cycle | Mainsiine
i' i A-# | '}\ | T | | 1
v ! [ RS ' B é ‘» ‘ AL
| 1 Max voltage
——1 Tl ¥ 24V ( pull up)
ov A A
Test Start 2 g Test Stop
Trigger OUT at Break : Tostidiislicn | Trigger Out at Break
Ma‘nsnneg 1. Step 2. Step n. Step 5 Maingiine
“‘ 1 E 1 | | | | |
| Max voltage
24V ( pull up)
ov A A A A
Test Start Test Stop
> ) x
S 3 ©
o = o
@ 5 @
(&)
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10.4.

NetWave - Overview Diagram

Logond:
— Contmi ouTRUT
B e arETY CROUT ot R s 3
[ e ] —O]Q 0—0— @
"I J
CONTROL
s & Power Source e
EEEaim R 30
ey < ka——4  Generation Part
CERMLT NONAL
FRAME BUS
e Control Unit
DPA
DUT MONTOR
B “ o VAT |
< Measuring Part i Measuring Divider 5
Ly comsenr | =1
Frontpanel © ® (=)
"o P4
: o -
| e
] Eand l"__._‘ - -
.
NETWAVE 3. OVERVIEW
P [EM TEST] ). [Swwre
; T : : T ; T :

10.5.

I _ I

ek e ETHERNET

jmln

=

E

e

it

by

i

ArRESE

= =

- | o Rl

1 =l

Facn ) O

:.ETWAVE 3. GENERAL DIAGRAM

FEENEREE [EM TEST].), [swrenno
. T ; I D




AMETEK CTs NetWave

11. Declaration of CE-Conformity

11.1. CE Conformity NetWave single phase models
Manufacturer: Ametek CTS GmbH
Address: Sternenhofstrasse. 15
CH 4153 Reinach
Switzerland

Declares, that under is sole responsibility, the product’s, listed below, including all their options, are conformity with
the applicable CE directives listed below using the relevant section of the following EC standards and other
normative documents.

Product ‘s name: NetWave

Model Number(s) NetWave 3, NetWave 3-208, NetWave 3-230
NetWave 5
NetWave 7, NetWave 7-208, NetWave 7-480
NetWave 7.1,
NetWave 7.2,
NetWave 7.3, NetWave 7.3-208, NetWave 7.3-400, NetWave 7.3-480

Low Voltage Directive 2014/35/EU
Standard to which conformity is declared:

EN 61010-1: 2011 Safety requirements for electrical equipment for measurement, control, and
laboratory use.

EMC Directive 2014/30/EU
Standard(s) to which conformity is declared:

EN 61326-1: 2013 Electrical equipment for measurement, control and laboratory use Class A
EN 61000-3-2 Ed. 5 Limits for harmonic current emissions
EN 61000-3-3 Ed. 3, Al Limitation of voltage changes, voltage fluctuations and flicker in public low-

voltage supply systems.

Manufacturer

AMETEK CTS GmbH
Sternenhofstrasse. 15
CH 4153 Reinach

Tel: +41 61-204 4111

By A. Burger
Business Manager Conducted EMC
Place Reinach BL, Switzerland

Date 1. February 2020
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11.2. CE Conformity NetWave 20.x

Manufacturer: Ametek CTS GmbH

Address: Sternenhofstrasse. 15
CH 4153 Reinach
Switzerland

Declares, that under is sole responsibility, the product’s, listed below, including all their options, are conformity with
the applicable CE directives listed below using the relevant section of the following EC standards and other
normative documents.

Product ‘s name: NetWave

Model Number(s) NetWave 20, 20-208, 20-400
NetWave 20.2, 20.2-400, 20.2-480
NetWave 20.3, 20.2-400, 20.2-480

Low Voltage Directive 2014/35/EU
Standard to which conformity is declared:

EN 61010-1: 2011 Safety requirements for electrical equipment for measurement, control, and
laboratory use.

EMC Directive 2014/30/EU
Standard(s) to which conformity is declared:

EN 61326-1: 2013 Electrical equipment for measurement, control and laboratory use Class A
EN 61000-3-2 Ed. 5 Limits for harmonic current emissions
EN 61000-3-3 Ed. 3, A1 Limitation of voltage changes, voltage fluctuations and flicker in public low-

voltage supply systems.

Manufacturer

AMETEK CTS GmbH
Sternenhofstrasse. 15
CH 4153 Reinach

Tel: +41 61-204 4111

S
\ ,/\/\_.3
By A. Burger
Business Manager Conducted EMC
Place Reinach BL, Switzerland

Date 1. February 2020
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11.3. CE Conformity NetWave 30.x

Manufacturer: Ametek CTS GmbH

Address: Sternenhofstrasse. 15
CH 4153 Reinach
Switzerland

Declares, that under is sole responsibility, the product’s, listed below, including all their options, are conformity with
the applicable CE directives listed below using the relevant section of the following EC standards and other
normative documents.

Product ‘s name: NetWave

Model Number(s) NetWave 30, NetWave 30-400
NetWave 30.2, NetWave 30.2-400, NetWave 30.2-480
NetWave 30.3, NetWave 30.3-400, NetWave 30.3-480
NetWave 30.4-400

Low Voltage Directive 2014/35/EU
Standard to which conformity is declared:

EN 61010-1: 2011 Safety requirements for electrical equipment for measurement, control, and
laboratory use.

EMC Directive 2014/30/EU
Standard(s) to which conformity is declared:

EN 61326-1: 2013 Electrical equipment for measurement, control and laboratory use Class A
EN 61000-3-2 Ed. 5 Limits for harmonic current emissions
EN 61000-3-3 Ed. 3, Al Limitation of voltage changes, voltage fluctuations and flicker in public low-

voltage supply systems.

Manufacturer

AMETEK CTS GmbH
Sternenhofstrasse. 15
CH 4153 Reinach

Tel: +41 61-204 4111

=
\ _/.’_\
By A. Burger
Business Manager Conducted EMC
Place Reinach BL, Switzerland

Date 1. February 2020



AMETEK CTs NetWave

11.4. CE Conformity NetWave 60.x

Manufacturer: Ametek CTS GmbH

Address: Sternenhofstrasse. 15
CH 4153 Reinach
Switzerland

Declares, that under is sole responsibility, the product’s, listed below, including all their options, are conformity with
the applicable CE directives listed below using the relevant section of the following EC standards and other
normative documents.

Product ‘s name: NetWave

Model Number(s) NetWave 60, NetWave 60-400
NetWave 60.2, NetWave 60.2-400, NetWave 60.2-480
NetWave 60.3, NetWave 60.3-400, NetWave 60.3-480

Low Voltage Directive 2014/35/EU
Standard to which conformity is declared:

EN 61010-1: 2011 Safety requirements for electrical equipment for measurement, control, and
laboratory use.

EMC Directive 2014/30/EU
Standard(s) to which conformity is declared:

EN 61326-1: 2013 Electrical equipment for measurement, control and laboratory use Class A
EN 61000-3-2 Ed. 5 Limits for harmonic current emissions
EN 61000-3-3 Ed. 3, A1 Limitation of voltage changes, voltage fluctuations and flicker in public low-

voltage supply systems.

Manufacturer

AMETEK CTS GmbH
Sternenhofstrasse. 15
CH 4153 Reinach

Tel: +41 61-204 4111

S
\ ,/\/\_.3
By A. Burger
Business Manager Conducted EMC
Place Reinach BL, Switzerland

Date 1. February 2020



AMETEK CTs NetWave

11.5. CE Conformity NetWave 67.x

Manufacturer: Ametek CTS GmbH

Address: Sternenhofstrasse. 15
CH 4153 Reinach
Switzerland

Declares, that under is sole responsibility, the product’s, listed below, including all their options, are conformity with
the applicable CE directives listed below using the relevant section of the following EC standards and other
normative documents.

Product ‘s name: NetWave

Model Number(s) NetWave 67, NetWave 67-400
NetWave 67.2, NetWave 67.2-400, NetWave 67.2-480
NetWave 67.3, NetWave 67.3-400, NetWave 67.3-480

Low Voltage Directive 2014/35/EU
Standard to which conformity is declared:

EN 61010-1: 2011 Safety requirements for electrical equipment for measurement, control, and
laboratory use.

EMC Directive 2014/30/EU
Standard(s) to which conformity is declared:

EN 61326-1: 2013 Electrical equipment for measurement, control and laboratory use Class A
EN 61000-3-2 Ed. 5 Limits for harmonic current emissions
EN 61000-3-3 Ed. 3, A1 Limitation of voltage changes, voltage fluctuations and flicker in public low-

voltage supply systems.

Manufacturer

AMETEK CTS GmbH
Sternenhofstrasse. 15
CH 4153 Reinach

Tel: +41 61-204 4111

S
\ ,/\/\_.3
By A. Burger
Business Manager Conducted EMC
Place Reinach BL, Switzerland

Date 1. February 2020



AMETEK CTs NetWave

11.6. CE Conformity NetWave 90.x

Manufacturer: Ametek CTS GmbH

Address: Sternenhofstrasse. 15
CH 4153 Reinach
Switzerland

Declares, that under is sole responsibility, the product’s, listed below, including all their options, are conformity with
the applicable CE directives listed below using the relevant section of the following EC standards and other
normative documents.

Product ‘s name: NetWave

Model Number(s) NetWave 90.2, NetWave 90.2-400, NetWave 90.2-480
NetWave 90.3, NetWave 90.3-400, NetWave 90.3-480

Low Voltage Directive 2014/35/EU
Standard to which conformity is declared:

EN 61010-1: 2011 Safety requirements for electrical equipment for measurement, control, and
laboratory use.

EMC Directive 2014/30/EU
Standard(s) to which conformity is declared:

EN 61326-1: 2013 Electrical equipment for measurement, control and laboratory use Class A
EN 61000-3-2 Ed. 5 Limits for harmonic current emissions
EN 61000-3-3 Ed. 3, A1 Limitation of voltage changes, voltage fluctuations and flicker in public low-

voltage supply systems.

Manufacturer

AMETEK CTS GmbH
Sternenhofstrasse. 15
CH 4153 Reinach

Tel: +41 61-204 4111

S
\ ,/\/\_.3
By A. Burger
Business Manager Conducted EMC
Place Reinach BL, Switzerland

Date 1. February 2020



AMETEK CTs NetWave

11.7. CE Conformity NetWave 108.x

Manufacturer: Ametek CTS GmbH

Address: Sternenhofstrasse. 15
CH 4153 Reinach
Switzerland

Declares, that under is sole responsibility, the product’s, listed below, including all their options, are conformity with
the applicable CE directives listed below using the relevant section of the following EC standards and other
normative documents.

Product ‘s name: NetWave
Model Number(s) NetWave 108.3, NetWave 108.3-400, NetWave 108.3-480

Low Voltage Directive 2014/35/EU
Standard to which conformity is declared:

EN 61010-1: 2011 Safety requirements for electrical equipment for measurement, control, and
laboratory use.

EMC Directive 2014/30/EU
Standard(s) to which conformity is declared:

EN 61326-1: 2013 Electrical equipment for measurement, control and laboratory use Class A
EN 61000-3-2 Ed. 5 Limits for harmonic current emissions
EN 61000-3-3 Ed. 3, Al Limitation of voltage changes, voltage fluctuations and flicker in public low-

voltage supply systems.

Manufacturer

AMETEK CTS GmbH
Sternenhofstrasse. 15
CH 4153 Reinach

Tel: +41 61-204 4111
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By A. Burger
Business Manager Conducted EMC
Place Reinach BL, Switzerland

Date 1. February 2020



AMETEK CTs NetWave

11.8. CE Conformity Filter Box

Manufacturer: Ametek CTS GmbH

Address: Sternenhofstrasse. 15
CH 4153 Reinach
Switzerland

Declares, that under is sole responsibility, the product’s, listed below, including all their options, are conformity with
the applicable CE directives listed below using the relevant section of the following EC standards and other
normative documents.

Product ‘s name: F-BOX
Model Number(s) F-BOX 1, F-BOX 3, F-BOX 3-200

Low Voltage Directive 2014/35/EU
Standard to which conformity is declared:

EN 61010-1: 2011 Safety requirements for electrical equipment for measurement, control, and
laboratory use.

EMC Directive 2014/30/EU
Standard(s) to which conformity is declared:

EN 61326-1: 2013 Electrical equipment for measurement, control and laboratory use Class A
EN 61000-3-2 Ed. 5 Limits for harmonic current emissions
EN 61000-3-3 Ed. 3, Al Limitation of voltage changes, voltage fluctuations and flicker in public low-

voltage supply systems.

Manufacturer

AMETEK CTS GmbH
Sternenhofstrasse. 15
CH 4153 Reinach

Tel: +41 61-204 4111
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By A. Burger
Business Manager Conducted EMC
Place Reinach BL, Switzerland

Date 1. February 2020



AMETEK CTs NetWave

11.9. CE Conformity L-Box

Manufacturer: Ametek CTS GmbH

Address: Sternenhofstrasse. 15
CH 4153 Reinach
Switzerland

Declares, that under is sole responsibility, the product’s, listed below, including all their options, are conformity with
the applicable CE directives listed below using the relevant section of the following EC standards and other
normative documents.

Product ‘s name: L-BOX
Model Number(s) L-BOX 1-32, L-BOX 1-100, L-BOX 1-200

Low Voltage Directive 2014/35/EU
Standard to which conformity is declared:

EN 61010-1: 2011 Safety requirements for electrical equipment for measurement, control, and
laboratory use.

EMC Directive 2014/30/EU
Standard(s) to which conformity is declared:

EN 61326-1: 2013 Electrical equipment for measurement, control and laboratory use Class A
EN 61000-3-2 Ed. 5 Limits for harmonic current emissions
EN 61000-3-3 Ed. 3, A1 Limitation of voltage changes, voltage fluctuations and flicker in public low-

voltage supply systems.

Manufacturer

AMETEK CTS GmbH
Sternenhofstrasse. 15
CH 4153 Reinach

Tel: +41 61-204 4111

=
By A. Burger

Business Manager Conducted EMC
Place Reinach BL, Switzerland

Date 1. February 2020



AMETEK CTs NetWave

11.10. CE Conformity C-Box

Manufacturer: Ametek CTS GmbH

Address: Sternenhofstrasse. 15
CH 4153 Reinach
Switzerland

Declares, that under is sole responsibility, the product’s, listed below, including all their options, are conformity with
the applicable CE directives listed below using the relevant section of the following EC standards and other
normative documents.

Product ‘s name: C-Box
Model Number(s) C-Box 10/100-1000

Low Voltage Directive 2014/35/EU
Standard to which conformity is declared:

EN 61010-1: 2011 Safety requirements for electrical equipment for measurement, control, and
laboratory use.

EMC Directive 2014/30/EU
Standard(s) to which conformity is declared:

EN 61326-1: 2013 Electrical equipment for measurement, control and laboratory use Class A
EN 61000-3-2 Ed. 5 Limits for harmonic current emissions
EN 61000-3-3 Ed. 3, A1 Limitation of voltage changes, voltage fluctuations and flicker in public low-

voltage supply systems.

Manufacturer

AMETEK CTS GmbH
Sternenhofstrasse. 15
CH 4153 Reinach

Tel: +41 61-204 4111
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By A. Burger
Business Manager Conducted EMC
Place Reinach BL, Switzerland

Date 1. February 2020



