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IEC coupling selection window

8.4.9 Surge generator technical data

8.4.7 Repetition time
Touch the “Repetition time” button (60 s in the example) to set the test repeti-
tion time. A red frame is displayed around the field. The repetition time may be 
entered using the wheel or the keypad.

Touch the “units” button (s in the example) to set the time unit. Time units are 
s and min.

8.4.8 Test duration
Touch the “Test duration” button (10 in the example) to set the test duration 
time. A red frame is displayed around the field. The duration time may be 
entered using the wheel or the keypad.

Touch the “units” button (pulse in the example) to set the unit. Unit values are 
pulse and cont (continuous).

Parameter		  Value
Pulse voltage (open circuit):	 ± 200 V to 4.4 kV (in 1 V steps) 
Pulse current (short circuit):	 ± 100 A to 2.2 kA
Impedance: 	 	 2/12 Ω
Polarity: 	 	 Positive/negative/alternate
Phase synchronization: 	 Asynchronous, synchronous 0° to 359º  
	 	 (in 1º steps) 
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Coupling: 	 	 EC/external/manual
Pulse repetition:	 	 10* .... 600 s (in 1 sec steps) 
		  1 .... 10 min.
Test duration: 	 	 1 to 9999 pulses 
		  Continuous 

* Repetition rate depends on voltage:
200	 to	 4400 V	 = 10 s repetition time
4401	 to	 6600 V	 = 20 s repetition time

8.5 Dips, interrupts and variations 
Dips, interrupts and variatons tests are in line with the specifications of IEC 
61000-4-11.

The EUT suppy voltage (Input La), gets switched off shortly via a semiconductor 
switch, in order to generate short supply interrupts.

A second switch is available in the generator, with a second input channel (Input 
Lb) where a variable supply can be connected. This second switch works in 
opposition with the first one, so always one of the 2 switches is closed when the 
other one is open. Generally a step transformer or a variac is used as second 
supply, powered by the same supply than Input La, in order to have phase 
synchronisation of the 2 input sources. This setup allows “dips”, which are short 
voltage variations from one supply voltage level (provided through generator 
Input La), to another voltage level (provided through generator Input Lb).

EUTs with “universal” supply voltage ranges (ex: 85 to 245 VAC) need to be 
tested for both extremes of supply. For this application Teseq offers a double 
variac VAR 3005-D16, which allows to provide the variable voltage required for 
EUT powering, as well as the variable voltage of the dip, this in one box, and 
powered from a single mains.

The use of a motorised variac as VAR 3005 also allows running variation tests, 
which are slower changes in EUT supply voltage.

Using DC supplies instead of AC supplies allows to test DC powered EUTs on a 
similar way. This is in line with the specifications of IEC 61000-4-29
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8.5.3 Voltage U Var
If no automatic variac or automatic transformer is connected, then the voltage 
dip or interrupt will always occur to 0%. Touching the units repetitively it will 
change from % to Volts.

If an automatic variac or automatic transformer is connected, then the field 
“Voltage Uvar” enables to set the dip voltage level.

If a manual voltage source is connected, then the dips/interrupts level will follow 
the manually set voltage at the EUT input, nevertheless this field will be inactive.

8.5.4 Phase
Touching the “Phase” field, it will come up with a red frame to indicate the 
selected parameter is ready for change. The value can be modified either with 
the red wheel or using the keypad. Touching the “Synch/Asynch” button it 
will change repetitively. In synch mode the angle can be modified either with 
the red wheel or using the keypad. Synch mode is only available along with a 
automated CDN and if the EUT power (AC) is switched on.

8.5.5 Repetition time
Touching the “Repetition Time” field, it will come up with a red frame to indicate 
the selected parameter being ready for change. The value can be modified 
either with the red wheel or by using the keypad.
Touching the units repetitively will change from s, min, cycle, μs to ms.

8.5.6 T-Event
Touching the “T-Event” field, it will come up with a red frame to indicate the 
selected parameter being ready for change. The value can be modified either 
with the red wheel or using the keypad. 
Touching the units repetitively will change from ms, s, cycle, ¹⁄10 cycle or μs.

8.5.7 Test duration
Touching the “Test Duration” field, it will come up with a red frame to indicate 
the selected parameter being ready for change. The value can be modified 
either with the red wheel or using the keypad. 
Touching the units repetitively will change from Pulse, Continuous, s to min.



758.5.8 Dips & interrupts technical data 

Parameter		  Value
Dips & Interrupts:	 	 From EUT voltage input to 0 V; 0%
Uvar with optional variac:	 up to 265 V 
	 	 up to 115% of Uin 
	 	 16 A max. ±10%
Uvar step transformer: 	 0%, 40%, 70%, 80%
Peak inrush current capability: 	 > 500 A (at 230 V)
Switching times: 	 	 1 to 5 μs (100 Ω load)
Phase phase synchronization: 	 Asynchronous, synchronous 0° to 359º  
	 	 (in 1º steps)
Time rep repetition time: 	 µs:	 	 40 ... 99’999 
	 	 ms:	 	 1 ... 99’999 
	 	 s:	 	 1 ... 1’999 
	 	 min:	 	 1 ... 35 
	 	 cycle:	 	 1 ... 99’999
Event time (T-Event):	 	 µs:	 	 20 ... 99’999 
	 	 ms:	 	 1 ... 99’999 
	 	 s:	 	 1 ... 1’999 
	 	 cycle:	 	 1 ... 300 
	 	 ¹⁄10 cycle:	 1 ... 3000
Test duration: 	 	 s:	 	 1 ... 99’999 
	 	 min:	 	 1 ... 70’000 
	 	 pulse:	 	 1 ... 99’999 
		  Continuous 

8.5.9 Variation test technical data

Parameter		  Value
Uvar with optional variac:	 up to 265 V (in 1 V steps) 
	 	 up to 115% of Uin (in 1% steps)
Phase synchronization: 	 asynchronous, synchronous, 0° to 359° 
	 	 (in 1° steps)
Repetition time: 	 	 1000 ms to 35 min. 
	 	 1 to 99’999 cycles 
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Decreasing time Td:	 	 ms: 	 1 ... 5000 
	 	 s: 	 1 ... 5 
	 	 cycle: 	 1 ... 250 cycles for 50 Hz 
	 	 	 1 ... 300 cycles for 60 Hz 
		  Abrupt
Time at reduced voltage Ts:	 ms: 	 1 ... 10000 
	 	 s: 	 1 ... 10 
	 	 cycle: 	 1 ... 250 cycles for 50 Hz 
	 	 	 1 ... 300 cycles for 60 Hz
Increasing time Ti:	 	 ms: 	 1 ... 5000 
	 	 s: 	 1 ... 5 
	 	 cycle: 	 1 ... 250 cycles for 50 Hz 
	 	 	 1 ... 300 cycles for 60 Hz
Test duration: 	 	 s:	 1 ... 99’999 
	 	 min:	 1 ... 70’000 
	 	 pulse:	 1 ... 99’999 
		  Continuous 

Automatic accessories for power quality test 
All automated standard accessories for PQT test provide a convenient means 
of reducing the incoming supply voltage.

Once detected, the functions are available in the user interface software. It’s 
fully automatic controlled, driven from NSG 3040.

With the automatic step transformer INA 6502 the Uvar settings 0% – 40% – 
70% – 80% will appear.

Connecting the single variac VAR 3005-S16 (or VAR 6501) the settings of Uvar 
will be possible in volts or % of Uin. Therefore Uin needs to be set first in the 
“General” settings menu. Uin in this case is the actual input voltage of the 
single variac.

When using the double variac VAR 3005-D16 (or VAR 6502) it is important that 
Uin in the “General” setting gets set first before entering the variation screen. 
The value of Uin is variable with the double variac.
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More information about variable voltage sources is available in section 14 
“Accessories”.

8.6 Power Frequency Magnetic Field testing (-4-8) parameter setting 

	 For proper operation of the plug and play detection 
mechanisms it is strongly recommended to power on 
first the accessory and then the NSG 3040 main frame. 

	 Powering on the NSG 3040 main frame before the acces-
sories may result in non-detection of accessories.

Power Frequency Magnetic Field test window

Parameter	 Value
Field strength: 	 1 to 100 A/m (in 1 A/m steps)
Frequency: 	 50 Hz/60 Hz
Coil factor: 	 0.01 to 99.99
Test duration: 	 s: 	 1 ... 9’999 
	 min: 	 1 ... 166 
	 Continuous 

More information about variable voltage sources is available in section 14 
“Accessories”.
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8.7 Pulsed Magnetic Field testing (-4-9) parameter setting

More information about variable voltage sources is available in section 14 
“Accessories”.

8.8 Slow Damped Oscillatory Wave test (-4-18) parameter setting 
The slow damped oscillatory wave immunity test simulates switching of dis-
connectors in HV/MV open-air substations, and is particularly related to the 
switching of HV busbars, as well as to the background disturbance in industrial 
plants as specified in IEC/EN 61000-4-18 and ANSI C37.90.1.
The NSG 3040-SOW is not only able to perform the slow damped oscillatory 
wave immunity test according to both of these standards, but includes a wide 
range of over-testing capabilities like higher pulse voltage, higher pulse repetition 
rates and a selectable source impedance for tests closer to reality conditions.

Pulsed Magnetic Field test window

Parameter		  Value
Field: 	 	 1 to 9999 A/m (in 1 A/m steps)
Polarity: 	 	 positive/negative/alternate
V to A/m ratio (Coil factor):	 0.35 to 99.99
Impedance: 	 	 2 Ω
Repetition time: 	 	 s: 	 10 ... 600 
	 	 min: 	 1 ... 10
Test duration:	 	 1 to 9’999 pulses 
		  Continuous
Phase synchronization: 	 asynchronous, synchronous 0° to 359º  
	 	 (in 1º steps) 



798.8.1 Slow Damped Oscillatory Wave parameters window

Slow Damped Oscillatory Wave test window

Parameter		  Value
Coupling: 	 	 Surge output, Manual CDN, EUT  
		  Power Output
Pulse voltage:	 	 ±200 to 4’400 V (in 1 V steps) 
Polarity: 	 	 positive/negative/alternate
Oscillation frequency:		 100 kHz, 1 MHz
Burst frequency (repetition rate):	 100 kHz: 1/s to 120/s 1), default 40/s 
	 	 1 MHz:	1/s to 600/s 1), default 400/s
Output impedance: 	 	 200 Ω , 150 Ω
Burst duration:	 	 s: 	 1 ... 100 
	 	 pulse:	 1 ... 9’999 
		  Continous
Repetition time: 	 	 ms: 	 2 ... 99’999 
	 	 s: 	 1 ... 4’200
Test duration:	 	 s: 	 1 ... 99’999 
	 	 min:	 1 ... 60’000 
	 	 h:	 1 ... 1’000 
		  Continous
Phase synchronization: 	 asynchronous, synchronous 0° to 359º  
	 	 (in 1º steps) 

1)	Burst frequency (= repetition rate) and (Burst duration ÷ Repetition time) are derated for 

voltage levels above 3.3 kV.
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Explanation of “Burst frequency”, “Burst duration” and “Repetition time”  

parameters



818.8.2 Coupling
Touch the “Coupling mode” button in the top row (“Surge output” in the example 
above) to select Surge Output, Manual CDN or EUT Power Output.

Surge Output
Surge Output must be selected if an external capacitive coupling clamp (e.g. 
CDN 3425) is connected to the NSG 3040-SOW.

Manual CDN
Manual CDN must be selected if an external manual coupling/decoupling device 
is connected to the NSG 3040-SOW. The factory setting for Manual CDN is the 
same as for Surge Output.

EUT Power Output
With EUT Power Output setting the Slow Damped Oscillatory pulses are directly 
applied on the EUT power output plug on the front panel of the NSG 3040-SOW.

Touch the coupling line selection field (- - - in the example) to display the cou-
pling selection window.

Touch the individual “High output coupling line” buttons (L and N in the example) 
to select an open or closed relay.

Touch the individual “Low output coupling line” buttons (PE in the example) to 
select an open or closed relay.

Touch “OK” to enable the coupling selection and close the window.
Touch “Cancel” to close the window without saving the coupling selection.
Touch “Show Graphics” to display a graphical example of the coupling selection.

Coupling selection window
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8.8.3 Output impedance
One of the unique features of the NSG 3040-SOW is the selectable output 
impedance (source impedance) of 200 Ω and 150 Ω. According to standard, 
200 Ω is the fixed output impedance, while the 150 Ω value represents the actual 
impedance of cables (twisted pairs).

According to IEC 61000-4-18 Ed. 1.1: 2011, chapter 6.1.3 “Impedance value”, the 
output impedance of the Slow oscillatory wave generator has been fixed to 
200 Ω out of compatibility reason with other standards , “although the actual 
impedance of the cables (twisted pairs) is nearer to 150 Ω”.

Selecting 150 Ω enables manufacturer to test their equipment under conditions 
which reflect actual reality conditions, providing more accurate results and 
possibly a competitive advantage.

8.8.4 Timing parameters
To change the different timing parameters (Oscillation Frequency, Burst Fre-
quency, Burst Duration, Repetition Time) touch the corresponding box with the 
preset value. An additional windows opens which enables to change the value 
within the limits given in the table above.

The new value may be entered by touching the parameter box and then by using 
the wheel in combination with the sensitivity keys (1, 10, 100 step) or the keypad.

Exit by clicking the “Ok” button to save your changes or “cancel” to exit without 
saving.



838.8.5 Test duration
The Test duration setting enables to set the total test time, i.e. the time period 
during which the SOW burst packages are sent out.

Changing the setting is easy - touch the Test duration value box on the param-
eter window (120 in the example) to set the test duration time. A red frame is 
displayed around the field. The duration time may be entered using the wheel 
or the keypad.
Touch the “units” button (s in the example) to set the time unit. Selectable time 
units are s, min, h and Cont (continuous).

8.8.6 Phase synchronization
Touch the Synch/Asynch button (Asynch in the example) to activate/deactivate 
the synchronization of test pulses to the EUT mains frequency.

When this button is set to Asynch, the phase value button ( --- in the example) 
will display ‘---’. When this button is set to Synch, the user must also set the 
phase value.
To set the phase value, touch the phase value button. A red frame is displayed 
around the field. The phase value may be entered using the wheel or the keypad.
The value is in degree units and may range from 0 to 359.

In Phase synchronization mode (Synch) the first pulse of a group will be synchro-
nized with the set phase angle of the EUT mains frequency. The phase angle 
synchronization has priority over a possibly conflicting Repetition time setting.

8.8.7 Derating
Some parameter combinations will not be accepted due to the power limitation 
of pulse generating module. In case an invalid combination of parameters was 
entered an error message will be displayed when the test is started.
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Following derating must be considered:

100 kHz Mode:

Burst frequency @ 100 kHz Pulse

(Burst Duration ÷ Repetition Time) @ 100 kHz Pulse
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Burst frequency @ 1 MHz Pulse

(Burst Duration ÷ Repetition Time) @ 1 MHz Pulse
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9 DESCRIPTION OF THE 25 PIN D-SUB 
SIGNALS

9.1 Interlock
Between	Pin	5	(hi)	and	Pin	2,	8,	15,	20	(low).

This	connection	is	an	integral	part	of	the	interlock	safety	circuit.	If	a	number	
of	units	are	incorporated	in	a	system,	then	these	connections	can	be	“daisy-
chained”	together	to	form	a	single	safety	circuit.	If	no	external	interlock	circuit	
is	required	then	the	shorting	connection	must	be	made	by	using	the	terminator	
connector	supplied.	Otherwise	pulse	generation	in	the	system	will	be	inhibited.

A	built	in	circuit	breaker	enables	the	EUT	power	supply	also	to	be	switched	off,	
while	the	interlock	function	only	blocks	the	generation	of	pulses	or	any	other	
ongoing test resp.

The	interlock	is	a	safety	function	to	ensures	the	following:

	 The	interlock	forms	a	bus	to	which	all	instruments	in	a	system	are	con-
nected.

 Good EMC engineering practises should be applied 
when connecting signals to this port. As the whole 
system generates disturbances, in order to avoid auto 
disturbing, all wires connected to this port should be 
properly shielded, the shield of the cable not serving 
as signal return path, the shield to be connected via a 
large surface to the conductive shell of the Sub-D plug.



87	 The interlock feature can be connected to external safety devices (door 
contacts, test enclosure hoods, etc.).

	 If any part of the interlock circuit is interrupted, all the generator modules 
are inhibited from producing or switching high voltages. Additionally the 
power supply to the EUT can be switched off too.

	 Activation of this safety feature is reported to the master controller.

	 The master controller is also notified when the interlock facility is reset.

	 Once the interruption is over and the re-instatement of the interlock has 
been acknowledged, then power to the EUT is restored.

Activation of the interlock function is achieved without the help of micropro-
cessors and software. This ensures that the safety feature is not affected or 
hindered in the event of a program crash.

9.2 Trigger to scope output signal
Between Pin 18 (hi) and Pin 2, 8, 15, 20 (low)
Inactive state: at 24 V, in the active state: < 2.4 V

Note: The trigger signal has generally a duration of approx. 50 μs e.g. for surge 
testing. In case of bursts its width shall change according to the length of the 
event. During PQT testing (supply voltage variations) the width of the trigger 
signal shall change according to the duration of the voltage dip or interrupt.

9.3 Synchronization (Sync) signal: Output signal
Between pin 7 (hi) and pin 2, 8, 15, 20 (low)
Inactive state: at 24 V; in the active state: < 2.4 V

The sync signal consists of a level that goes low for each cycle of the mains 
frequency. The reference is the signal at the power supply input (“EUT supply 
IN”). The position (timewise) of the sync signal corresponds to the specified 
phase angle (converted into time, irrespective of the supply frequency).

	 The sync signal is only active while an AC test is in prog-
ress and Fsync is set to sync.



88

NSG 3040 EMC test system

9.4 Pulse enable/next step input
Between pin 17 (hi) and pin 2, 8, 15, 20 (low)
Input open = inactive; input shorted = active

If this input is activated during a test run the test is halted (exactly the same 
as the pause function in the control software). The test will continue to run as 
soon as the input is made inactive again.

If the input is already active before a test is implemented then the test cannot 
start.

9.5 EUT fail input
Between pin 6 (hi) and pin 2, 8, 15, 20 (low)
Input open = inactive; input shorted = active

This connection serves as a control input that can be activated externally.

The EUT can activate this input if it is capable of reporting a disturbance effect 
caused during an EMC test. Such events are time/date stamped by the system 
and are stored together with the current test parameters for subsequent use 
in a test report if required.

9.6 EUT power off 
Between pin 4 (hi) and pin 2, 8, 15, 20 (low)

Input open = 	 Inactive, EUT power is controolled via front panel or WIN  
	 	 3000 software 
Input shorted = 	 Active, in case EUT power is switched on, shorting this  
	 	 input will set EUT power to off

Notes:
1. Using this function only makes sense if an EUT power contactor is availbale 
somewhere in the system. EUT power contactors are available in VAR 3005, 
INA 6502, CDN 3061, CDN 3043, CDN 3063.



892. First the EUT power has to be switched ON via front panel or WIN 3000 
software. This way allows dual drive, as the EUT power can then be switched 
OFF either from software control or from this external drive.

3. This signal is also used to drive the orange lamp of INA 3001 warning lamps.

9.7 High voltage active
Between pin 16 (Hi) and pin 2, 8, 15, 20 (low).

This function is activated for firmware revisions 2.30 and higher.

This output is to drive external warning lamps INA 3001. The HV on signal is 
working together with the high voltage LED located on the front panel.

Output high (24 V): High voltage is ON 
Output low (0 V): High voltage is OFF
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10 COUPLING NETWORK CDN 3041

Parameter  Value
Instrument	supply:	 	 85...265	VAC
Decoupling	attenuation:	 Remanent	pulse	15%	max.
	 	 Mains	side	crosstalk	15%	max.
Standard-conform	pulse:	 1.2/50	μs	up	to	4.4	kV
	 	 8/20	μs	up	to	2.2	kA
Mains	decoupling:	 	 1.5	mH
Connections:	 	 Pulse	input(s)	from	generator
	 	 Cable	connector	for	EUT	supply	input	
  and output 
	 	 Power	inlet	for	CDN
EUT	supply:	 	 1-phase	(P/N/PE)
EUT	VAC:	 	 24	to	270	V	rms,	50/60	Hz
	 	 (Phase	-	Neutral),	400	Hz	max.
EUT	VDC:	 	 0	to	270	VDC
EUT	current:	 	 1	x	16	A	rms	continuous	
	 	 over	heat	protected
	 	 1	x	25	A	rms	for	30	min
EFT	(burst):	 	 Standard	coupling	all	lines	to	HF	
	 	 reference	ground	GND
	 	 IEC/EN	61000-4-4	and	ANSI	(IEEE)
	 	 C62.41	L,	N,	PE	à	GND

The	internal	coupling	network	CDN	3041	is	fully	 integrated	in	the	NSG	3040	
generator.	It	enables	to	couple	the	different	pulses	on	a	single	phase	EUT	within	
the	limits	described	below.



91	 	 Any lines and combination to ref GND: 
	 	 L à GND 
	 	 N à GND 
	 	 PE à GND 
	 	 L,N à GND 
	 	 L, PE à GND 
	 	 N,PE à GND
Combination wave pulse:	 Line to line (2 Ω) 
	 	 L àN/L àPE/N àPE 
		  IEC/EN 61000-4-5 Lines to ground (12 Ω) 
	 	 L àPE/N àPE/L, N àPE
PQT:	 	 IEC/EN 61000-4-11/-4-29 
	 	 Dips & interrupts to phase L 
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11  VARIOUS NSG 3040 VERSIONS

Thanks	to	a	very	fl	exible	design	concept,	NSG	3040	is	available	in	several	con-
fi	gurations,	 in	order	to	cover	every	need	between	a	high	end	wide	applica-
tion	coverage	solution	(multifunction	generator)	and	dedicated	single	function	
instrument.

11.1 NSG 3040-IEC
NSG	3040-IEC	is	the	high	end	confi	guration.	It	is	fi	tted	with	pulse	modules	for	
dips,	interrupts,	combined	wave	surge	and	burst	EFT.	It	includes	a	single	phase	
16	A	CDN	and	the	Teseq	Standard	User	interface	(SUI)	featuring	7.2”	colour	touch	
display,	start,	pause	and	stop	buttons	and	scalable	rotary	encoder.

11.2 NSG 3040 “a la carte” (customer specific)
The	model	presented	above	is	available	in	almost	any	confi	guration,	maintaining	
the	fact	that	the	mainframe	is	prepared	for	easy	fi	t	(plug	and	play)	of	any	module,	
allowing easy upgrade. 



9311.2.1 Mainframe NSG 3040-MF

The NSG 3040-MF is wired, configured and tested for easy  
integration of all pulse modules. It includes following parts:
- 19” EMC Housing with front, rear panels, internal mechanics,  
   wirings and plugs
- 7.2” color display
- Touch panel
- Rotary encoder
- Large Start, Stop and Pause buttons
- 5 status LEDs
- Universal power supply 85 – 265 V/ 50-60 Hz
- System master controller
- Single phase coupling network CDN 3041 270 V/16 A
- Fan with thermoregulated cooling controls
- LAN/ETHERNET Interface
- User manual
- S-FTP interface cable
- Mains supply cable and EUT supply cable
- Grounding strip 

11.2.2 Mainframe for exclusive remote control NSG 3040-MF-ERC

ERC stands for exclusive remote control. 
The NSG 3040-MF-ERC is similar to NSG 3040-MF but comes 
without user interface. It includes following parts:
- 19” EMC Housing with front , rear panels, internal mechanics, 
   wirings and plugs
- 5 status LEDs
- Universal power supply 85 – 265 V/ 50-60 Hz
- System master controller
- Single phase coupling network 270 V/16 A
- Fan with thermoregulated cooling controls
- LAN/ETHERNET Interface
- User manual
- S-FTP interface cable 
- Mains supply cable and EUT supply cable
- Grounding strip 
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11.2.3 Combined wave surge module CWM 3450
The CWM 3450 is a 4.4 kV Combined wave surge module and is compliant to  
EN/IEC 61000-4-5. It comes fully programmed and tested. A traceable calibra-
tion certificate is part of the delivery.

11.2.4 Dips and interrupts module PQM 3403
The PQM 3403 is a single phase 16 A dips and interrupts module and is compli-
ant to EN/IEC 61000-4-11 and 29. It comes fully programmed and tested. A 
traceable calibration certificate is part of the delivery.

11.2.5 Electrical fast transient/burst module FTM 3425
The FTM 3425 is a 4.8 kV fast transients/ burst pulse module and is compliant to 
EN/IEC 61000-4-4. It comes fully programmed and tested. A traceable calibra-
tion certificate is part of the delivery.

11.3 NSG 3040-xxx-ERC series
ERC stands for Exclusive Remote Control.

Several models of the NSG 3040 series can be delivered in ERC configuration.

These special versions are made for the users who want to drive the instruments 
exclusively with a PC, using WIN 3000 software. In this case they might not need 
or even not want any User interface (SUI) on the instrument front panel.
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on the drive PC. The setting of the interfaces needs to be done properly. For 
this consult the documents in PDF format available on the CD delivered with 
the instrument.

601-326B - NSG unit & WIN 3000 Installation - Quick installation guide english.pdf

Refer to sections 1, 2, 3, 4 and 5 of this document. 
The factory setting of NSG 3040_ERC series is IP address 10.10.10.10, SubNet 
255.0.0.0, Port 1025

	 WARNING - The factory setting of NSG 3040_ERC series 
is IP address 10.10.10.10, SubNet 255.0.0.0, Port 1025. 
Care has to be taken to remember the new settings if 
these get changed. 

	 Forgotten IP settings can only be resetted in Teseq 
service centers. Therefor it is strongly recommended 
to leave the factory set IP and to install INA 3011 option 
on the user PC. The second IP address dedicated to 
the NSG 3040 control may be set to the fix IP address 
10.10.10.11 (refer to quick installation guide) and so will 
not interfere with the PC network settings.
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11.4 NSG 3040-xxx-EPO series
EPO stands for Exclusive Pulse Output.

These special versions are made for the users who use the instrument together 
with an external CDN from the CDN 3043, 3063 or 3083 model range, in which 
case they may not need the built-in single phase CDN 3041.
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DDV stands for Dips, Drops (Interrupts) and Variations.

The NSG 3040-DDV is a single function generator made for Dips, Interrupts and 
Variations testing.

For interrupts and variations testing a variable voltage source 
is required. This is available from TESEQ in different versions as 
accessories:
- INA 6501 Manual Step transformer (0%, 40%, 70%, 80% levels)
- INA 6502 Automatic Step transformer (0%, 40%, 70%, 80% levels)
- VAR 3005-S16 Automatic variac 
- VAR 3005-D16 Automatic double variac
 
See section 14 “Accessories” for more detailed information. 
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11.6 NSG 3040-SOW
SOW stands for Slow damped Oscillatory Wave.

The NSG 3040-SOW is a single function generator made for Slow Damped Oscil-
latory wave immunity testing according to IEC/EN 61000-4-18 (100 kHz & 1 MHz 
pulses) as well as to ANSI/IEEE C37.90.1 (1 MHz pulse).
The generator comes with an integrated single phase 270 VAC – 16 A CDN. 
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 CHECK

12.1 General
Inside	the	test	system	there	are	no	adjustable	elements	accessible	to	the	user	
neither	for	calibration	nor	for	maintenance	purpose.

The	housing	of	the	test	system	must	not	be	opened	(except	for	SW	update	
via	SD-card).	Should	any	maintenance	or	adjustment	become	necessary,	the	
whole	test	system,	together	with	an	order	or	fault	report,	should	be	sent	to	a	
Teseq	service	center.

Maintenance	by	the	user	is	restricted	to	cleaning	the	outer	housing,	performing	
a	function	check	and	verifi	cation	of	the	pulse	parameters.

 The only exception concerns the exchange of modules 
or the upgrading of the system with new modules. In 
such cases the instructions accompanying the modules 
are to be strictly observed.

12.2 Cleaning
In	general	a	moist	cloth	is	suffi	cient	for	cleaning	the	outer	housing,	including	the	
touch	panel.	If	necessary	add	a	small	amount	of	a	mild,	non-foaming	household	
cleanser.

No	chemicals	(acid,	etc)	should	be	used	for	cleaning	purposes.

Before	beginning	to	clean	the	test	system	ensure	that	it	is	switched	off	and	the	
mains	power	cable	is	unplugged	from	the	supply.
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12.3 Function check

	 The safety measures described previously must be 
strictly observed while carrying out a function check.

As soon as the test system is switched on the Power-LED should light up. If 
this is not the case then please check the mains power connection to the test 
system as well as the fuses, voltage selector and any other cabling.

The instrument automatically carries out a diagnostic routine once it has been 
successfully switched on.

The generator cannot perform any test while the interlock circuit is open.

Pulse generation can be observed at the output connectors by means of an 
oscilloscope. This is a practical way to check that the system is functioning 
correctly but should never be used for reference or calibration purposes.

	 Do not connect the oscilloscope directly in order not to 
exceed its max. input voltage.

	 Teseq recommends the use of a HV differential probe 
type MD 200 or MD 200A along with the INA 6560 safety 
banana adapter as well as CAS 3025 and MD 300 or  
MD 310. (See paragraph: accessories).

12.4 Calibration
The combination of high voltages and high frequencies in a single pulse makes 
the calibration of EMC pulse generators particularly demanding and difficult. 
Teseq has one of the few accredited test laboratories in Europe that is in the 
position to undertake calibrations in this specialized field.
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Teseq grants a warranty of 2 years on this test system, effective from the date 
of purchase.

During this period, any defective components part will be repaired or replaced 
free of charge or, if necessary, the test system will be replaced by another of 
equivalent value. The decision regarding the method of reinstating the func-
tional capability is at the sole discression of Teseq.

Excluded from the warranty is damage or consequential damage caused 
through negligent operation or use as well as the replacement of parts subject 
to degradation.

The warranty is rendered invalid by any intervention on the part of the customer 
or a third party.

The faulty items have to be returned in their original packaging.

Teseq accept no responsibility for damage in transit.
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13 DECLARATION OF CONFORMITY
 (CE)
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14.1 PC software

WIN3000
WIN	3000	remote	software	is	a	comprehensive	program	designed	to	create	
test	libraries	for	the	surge/burst,	PQT,	magnetic	fi	eld	and	SOW	tests	that	can	
be	performed	with	Teseq’s	NSG	3000	generator	series	and	its	accessories.	

WIN	3000	comes	on	a	CD-ROM	included	in	each	NSG	package	or	can	be	down-
loaded	from	the	Teseq	web	site.	Insert	the	CD-ROM	and	double	click	on	setup.
exe	and	follow	the	instructions	on	the	screen.
The	required	communication	cable	(	Crossover	S-FTP	cable)	is	part	of	the	delivery.

All	required	documentation	is	available	on	the	CD-ROM	in	PDF	fi	le	format.

Consult	fi	rst	the	document	“Software	Version	History	Vx.yz”,	to	verify	which	FW	
and	SUI	version	you	may	need	to	install	for	a	proper	function	of	the	generator.	
WIN	3000	requires	always	the	corresponding	FW	and	SUI	software.

The	proper	FW	and	SUI	software	are	on	the	WIN	3000	installation	disk	or	can	
be	downloaded	from	the	Teseq	website.

WIN	3000	features	a	free	30	days	licence	of	the	professional	version	WIN	3000-
SRD.
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WIN 3000-SDR
The extension “SDR” stands for “Sequences” – “Dialogs” – “Reports”

WIN 3000-SDR is the professional version of PC Software for NSG 3xxx series. 
It features the basic settings possibilities of WIN 3000, inclusive parameter 
ramping, stepping, etc… and includes additionally:

	 Test library covering most of basic and generic standards.
	 Test sequencer
	 Real time report facility in MS-Word
	 Dialogs facility with the user

WIN 3000 and NSG 3000 series can run via a LAN connection.

A Win 3000 software licence is always valid for a specific NSG 3xxx instrument. 
Nevertheless the Software can be installed on a unlimited number of computers 
since the dongle is the NSG 3xxx instrument itself.

 
14.2 Coupling decoupling networks for multiple phases, higher  
        currents and voltages
To allow testing of equipment rated for multiple phases, a wide range of  
Coupling - decoupling networks (CDNs) is available, in various configurations.

The CDN 3043 and 3063 series are available in multiple configurations and for 
different EUT currents and voltages.

These CDN series are fully automatic controlled, featuring plug and play technol-
ogy - just connect them to the NSG 3040 and they will autodetect and auto-
configure at system power up, available coupling possibilities will show up in 
respective test windows.

All CDN 3043 and 3063 series feature:

	 Manual and programmable control of EUT power ON/OFF
	 Input phase rotation detection
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goes up, the integrated fans, which are still in standby mode and at low 
EUT currents, will speed up to improve cooling.
	 In case of intentional or unintentional overloading, the CDN 3043 and 3063 
series will automatically switch off EUT power, in order to protect itself 
(risk of fire)

Slow Damped Oscillatory Wave immunity testing of 3-Phase equipment needs 
a dedicated 3-Phase CDN. Please check your Teseq equipment supplier for 
availability.

14.2.1 CDN 3043 - 32 A series

Technical specifications:

NSG 3040 on top of CDN 3043

Voltage ratings:	 280 VAC - phase to neutral or phase to ground
	 480 VAC - phase(s) to phase(s)
	 up to 125 VDC - full current range
	 up to 225 VDC - for max. 7 A 
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14.2.2 CDN 3063 series - 63 A and 100 A series

Technical specifications:

Note: The DC current capability derating is given by the specification of the 
Circuit breaker used to switch EUT power ON and OFF. In case this internal EUT 
power ON/OFF function is not used the DC current full range can be used for 
up to 350 VDC.

Name Max. Current 

(A)

EFT Coupling Combined wave 

surge coupling

Ring wave 

surge coupling

CDN 3043-B32 32 x

CDN 3043-S32 32 x x

CDN 3043-C32 32 x x x

Name Max. Current 

(A)

EFT Coupling Combined wave 

surge coupling

Ring wave 

surge coupling

CDN 3063-S63 63 x x

CDN 3063-S100 100 x x

Voltage ratings:	 280 VAC - phase to neutral or phase to ground
	 480 VAC - phase(s) to phase(s)
	 up to 125 VDC - full current range
	 up to 225 VDC - for max. 7 A 

Note: The DC current capability derating is given by the specification of the 
Circuit breaker used to switch EUT power ON and OFF. In case this internal EUT 
power ON/OFF function is not used the DC current full range can be used for 
up to 350 VDC.
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14.3.1 Automatic Variacs
The automated variable transformer VAR 3005 series is a standard accessory for 
the Teseq NSG 3040 and NSG 3060/CDN 3061 instrumentation. In combination 
with a PQT module it provides a convenient means for reducing the incoming 
supply voltage by adjusting the incoming EUT supply voltage to arbitrary voltages.

The VAR 3005 comes in two different versions- as double source (VAR 3005-D16) 
where two supply sources are required to test equipment with universal power 
supplies and as single source (VAR 3005-S16), providing best price performance 
for applications where dual source is not required (mains supply of equipment 
under test is a fixed value).

The VAR 3005 option is required for power quality testing (PQT) dips and inter-
rupts and is compliant with the latest revision of IEC/EN 61000-4-11 (2004) 
including the variation test. The VAR 3005 units are fully automatic controlled, 
driven from your NSG 3xxx generator, using the touch screen interface SUI or 
the WIN3000 software application. VAR 3005 is plug and play technology, it auto 
configures and avoids the user to set voltages out of range.

To prevent incorrect testing, the phase, neutral and earth line of EUT IN power 
line is observed and the 50/60 Hz frequency range will be set automatically. 
This feature helps especially in case where “cycle” parameter is set in a test 
procedure.

Once detected by the NSG 3xxx generator, all functions offered by the VAR 
3005 are available including the possibility to switch EUT power on/off. EUT 
power can be switched ON and OFF manually per switch on the front panel, 
or remotely from the NSG 3xxx front panel or PC control software. EUT power 
can be switched off automatically at test end per sequencing program control. 
For safety reasons, EUT power will switch off automatically in case of overload.

The VAR 3005 can be connected either via a NSG 3040 with its internal coupling 
device or via the NSG 3060 in combination with a CDN 3061 and the built in 
power quality (PQT) module. The EUT input frequency will be detected automati-
cally for a correct synchronisation of the PQT events.
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Available models:

VAR 3005-D16: Dual up to 265 VAC/16 A source
VAR 3005-S16: Single up to 265 VAC/16 A source

Thanks to internal advanced microprocessor based control electronics the VAR 
3005 features permanent self regulation, self check, mains voltage check, phase 
rotation check and informs the user or stops the test if the surrounding condi-
tions are not given to guarantee a proper testing.

For further details please refer to the VAR 3005 User manual.
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1)	 Disconnect instrument power from the mains
2)	 Remove the 25-way Sub D plug on the rear of the NSG 3040
3)	 Connect the 25-way Sub D cable to the X2 plug of the VAR 3005
4)	 Connect the master controller 25-way output to the VAR 3005 X1 plug, 

using the system interface cable provided with the VAR 3005
5)	 Connect the VAR 3005-EUT power out to the NSG 3040 – EUT power input
6)	 Connect the VAR 3005-EUT power in to mains using the EUT power in 

cable delivered with NSG 3040

 	 MAINS should be switched off during installation and 
interconnection.

	 Because of the capacitors in the internal coupler of NSG 
3040, earth leakage currents of up to 4 A can occur in 
the EUT power supply network. The test system must 
therefore be correctly earthed and be powered from a 
supply that is not protected by a residual current detec-
tor (RCD).

1)	 Switch on the VAR 3005 first
2)	 Switch on the NSG 3040
3)	 Switch on the EUT power (red switch) if power for the EUT is required.

HW Detection
The VAR 3005 is automatically detected by the NSG 3040 during the booting 
process. Its presence is visualised in the system settings screen.
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Once a variac detected the function for voltage variations gets active. See 
functionality of variation tests below.

Operation
In case of a VAR 3005-D16 the Uin field in the window System- General set-
tings appears. Here Uin (EUT supply voltage) can be set to any supply voltage-
within the specified range.

Dips and interrupts testing
The parameter Field Voltage Uvar gets active once a VAR 3005 has been 
detected by the software.



111

Voltage variations testing
Voltage variation tests are specified in chapter 5.2 of IEC 61000-4-11, and are 
available with NSG 3040 provided an automatic variac is detected by the system 
software.

Description of voltage variation test: extract of IEC 61000-4-11:

Uvar can be selected for one of the four available variable voltage levels: 0 - 
40 - 70 - 80% .
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The respective test screen looks like what follows:

14.3.2 Manual step transformer: INA 6501
The step transformer type INA 6501 is a standard accessory for the Schaff-
ner Modula 6100 instrumentation series. It provides a convenient means for 
reducing the incoming supply voltage by pre-set amounts. It is required for 
power quality testing (PQT) and is fully compliant with the latest revisions of 
IEC 61000-4-11:2004.
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The few control elements are readily accessible on the front panel. An EUT 
power on/off switch with a power on indicator and a well-proportioned rotary 
switch to select the required voltage ensure easy and intuitive operation. The 
unit has been designed for use in rugged industrial environments. Professional 
quality connectors ensure user safety, additional system protection is provided 
by a 16 A fuse located in the front panel.

Thanks to the provision of an 80% voltage position and to the large overcurrent 
capabilities the step transformer is fully compliant with the latest requirements 
called for in IEC 61000-4-11: 2004 standard.

	 Care has to be taken in case of use in standing posi-
tion, as the stability is limited. The cabling connecting 
INA 6501 to mains and Modula presents a risk of being 
unvoluntarly caught by the users which could cause the 
INA 6501 to fall down.

It is fitted with carrying handles as part of its overall good ergonomic design, 
which makes for ease of handling. Further, the unit may be used in any of three 
operating positions; laying or standing on a work bench, or for more permanent 
applications, it can be wall-mounted.

1.1 Circuit diagram INA 6501

INA 6501 Step transformer

F1S1
1 black

2 blue
S1

PE
Ye/Gr Ye/Gr

blue 2

brown 3

black 3
L

N

PE

L

Lvar.

N

80%

70%

40% 0%
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Input voltage:	 	 0 to 250 VAC (not suited for DC  
		  voltages)
Output voltage:	 	 4 steps: 0, 40, 70, 80%
Accuracy:	 	 ± 5%
Voltage change with load: 
100% output , 0 to 16 A	 less than 5% 
80% output, 0 to 20 A		 less than 5% 
70% output, 0 to 23 A	 	 less than 5 % 
40% output, 0 to 40 A		 less than 5 %
Output current capability at 
230 V input voltage:	 	 16 Arms at 100% output 
	 	 20 Arms at 80% output 
	 	 23 Arms at 70% output 
	 	 40 Arms at 40% output
Voltage selection:	 	 Friont panel rotary switch
EUT power on/off function:	 Front panel switch with on indicator
Fuse:	 	 16 A, slow blow
Connectors:	 	 Harting type HAN3A
Power Supply:	 	 Selectable 100-110 V, 220-240 V, 15 VA
Size:	 	 150 x 180 x 360 mm
Weight:	 	 12 kg approx.
Output cable length:	 	 2 meter
Input cable:	 	 NSG 3000 standard cable to be used 

Technical specifications INA 6501

Installation - connection to NSG 3000 series

The equipment should be switched off during installation and inter-
connection.
1)	 Connect INA 6501 - EUT power out to NSG 3040 - EUT power input
2)	 Connect INA 6501 - EUT power in to mains using EUT power in cable 

(delivered with NSG 3040)
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of NSG 3040, earth leakage currents of up to 
4 A can occur in the EUT power supply network. The 
test system must therefore be correctly earthed and 
be powered from a supply that is not protected by a 
residual current detector (RCD).

3)	 Switch on EUT power on INA 6501 (red switch) when power for the EUT is 
required

4)	 Switch on the NSG 3040
5)	 Select the required variable voltage using rotary switch on the INA 6501

Operation
The NSG 3040 operation software does not know that an external transformer 
is connected. The user interface software in the dips and interrupts test will 
always show External in the field for Voltage Uvar.

It is up to the user to make sure that the right voltages are set on the manual 
external transformer.
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14.3.3 Manual step transformer: INA 6502
The step transformer type INA 6502 is a standard accessory for the Schaffner 
NSG 3040 instrumentation series. It provides a convenient means of reducing 
the incoming supply voltage by pre-set amounts. It is required for power quality 
testing (PQT) and is fully compliant with the latest revision of IEC 61000-4-11 
(2004).

Its control is fully automatic, driven from NSG 3040. Once detected by the NSG 
3040 and declared to the functions offered by INA 6502 are available in the 
software.

1)	 Connect INA 6501 - EUT power out to NSG 3040 - EUT power input
2)	 Connect INA 6501 - EUT power in to mains using EUT power in cable 

(delivered with NSG 3040)
3)	 Connect this connector to X2 of INA 6502

So the settings 0% - 40% - 70% - 80% will appear, as well as the possibility to 
switch EUT power on/off.

INA 6502 comes fitted with carrying handles as part of it’s overall good ergo-
nomic design, which makes for ease of handling. Further, the unit may be used 
in any of two operating positions; laying on a work bench, or for more perma-
nent applications, it can be wall-mounted.
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Operation 
The parameter field voltage Uvar gets active once an INA 6502 has been 
detected by the software. The entry of Uin is by default 230 V and may be set 
to other voltages, this can be done in the system/general windows. Uvar can be 
selected for one of the 4 available variable voltage levels: 0% - 40% - 70% - 80%

Circuit diagram INA 65022.1 Circuit diagram INA 6502

L

EUT
Power

IN

N.C

PE

N

EUT Power ON/OFF

16 AT

Circuit Breaker Option (CIB)

Instr.
Supply Power

Supply

0%  40%  70%  80% EUT Power
ON/OFF

Interface Controller

Plug XI - System cable IN
25 Way Sub D – Male

Plug X2 - System cable OUT
25 Way Sub D – Female

X
3

Uin
Uvar

PE

N

EUT
Power
OUT

Remote
Test + EUT
Power OFF

Connection to NSG  
MaterController via  

System Interface cable

Termination with 
Interlock plug

	 For proper operation of the plug and play detection 
mechanisms it is strongly recommended to power on 
first the INA 6502 accessory and then the NSG 3040. 
Powering on the NSG 3040 main frame before the acces-
sories may result in non-detection of accessories.

The unit has been designed for use in rugged industrial environments. Profes-
sional quality connectors ensure user safety, additional system protection is 
provided by a 16 A fuse located in the top panel.

Thanks to the provision of an 80% voltage position and to the large over current 
capabilities the step transformer is fully compliant with the latest requirements 
called for in IEC 61000-4-11:2004 standard.
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Parts description
Plug X3: Remote TEST and EUT power off: with shorting plug. Allows to connect 
external door switch or equivalent. Interrupts the 24 V supply of the circuit 
breaker contactor which switches EUT supply on/off.
The information will be transmitted to NSG 3040 which will stop the test.

Plug X2: NSG 3040 system interface OUT – to be terminated by interlock plug 
or to be linked to another accessory, to X1 plug.

Input voltage:	 	 0 to 250 VAC (not suited for DC  
		  voltages)
Output voltage:	 	 4 steps: 0, 40, 70, 80%
Accuracy:	 	 ± 5%
Voltage change with load: 
100% output , 0 to 16 A	 less than 5% 
80% output, 0 to 20 A		 less than 5% 
70% output, 0 to 23 A	 	 less than 5% 
40% output, 0 to 40 A		 less than 5%
Output current capability at 
230 V input voltage:	 	 16 Arms at 100% output 
	 	 20 Arms at 80% output 
	 	 23 Arms at 70% output 
	 	 40 Arms at 40% output
Voltage selection:	 	 Software driven
EUT power on/off function:	 Front panel switch with on indicator 
	 	 software driven from NSG 3040
Fuse:	 	 16 A, slow blow
Connectors:	 	 Harting type HAN3A
Power Supply:	 	 Selectable 100-110 V, 220-240 V, 15 VA
Size:	 	 460 x 200 x 160 mm
Weight:	 	 15 kg approx.
Output cable length:	 	 2 meter
Input cable:	 	 NSG 3000 standard cable to be used
Control cable:	 	 2 meter - 25 way sub D - twisted pair - 
	 	 shielded (included in delivery) 

Technical specifications INA 6502
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1)	 Verify the setting of input voltage selector and adjust it to the right mains 
voltage value if required

2)	 Connect instrument power from the mains
3)	 Remove 25 way Sub D plug at rear of NSG 3040
4)	 Connect this connector to X2 of INA 6502
5)	 Connect master controller 25 way output to INA 6502 X1 plug, using 

system interface cable delivered with INA 6502
6)	 Connect INA 6502 - EUT power out to NSG 3040 – EUT power input
7)	 Connect INA 6502 - EUT power in to mains using EUT power in cable 

delivered with NSG 3040

	 The equipment should be switched off during installa-
tion and interconnection. 

	 Because of the capacitors in the internal coupler of NSG 
3040, earth leakage currents of up to 4 A can occur in 
the EUT power supply network. The test system must 
therefore be correctly earthed and be powered from a 
supply that is not protected by a residual current detec-
tor (RCD). 

Plug X1: NSG 3040 system interface IN – to be connected to NSG 3040 or to 
another accessory, to X2 plug.

Power LED (green) shows if instrument is powered up
Error LED (red)
ERROR LED off: No problem - accessory is ready to run
ERROR LED blinking: Problem which may be solved by user intervention. Ex: 
Interlock is activated - emergency button is pressed – overtemperature (for 
MFO 6502).
ERROR LED on: Problem which needs module repair – please contact your 
nearest Teseq customer support center or sales representative.

Installation - connection to NSG 3040
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Operation
The parameter Field Voltage Uvar gets active once an INA 6502 has been 
detected by the software. The entry of Uin is by default 230 V and may be set to 
other voltages, this can be done in the system/general windows. Uvar can be 
selected for one of the 4 available variable voltage levels: 0% - 40% - 70% - 80% .

1)	 Switch on INA 6502 first
2)	 Switch on the NSG 3040
3)	 Switch on EUT power (red switch) when power for the EUT is required.

HW Detection
The INA 6502 is automatically detected by the NSG 3040 during the booting 
process. Its presence is visualised in the system settings screen.
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Magnetic fields at mains frequency
Mains frequency magnetic fields simulate the kind of stray fields that occur 
around current carrying power supply lines.

NSG 3040 together with MFO 6501 or MFO 6502 current sources generates 
these test conditions in accordance with the IEC 61000-4-8 standard by inducing 
a current into a magnetic field loop. The magnetic field produced is proportional 
to the current within the loop parameters. IEC 61000-4-8 specifies a clean sine 
wave to be used (THD <8%). This is met thanks to the use of a synthetic signal 
generator together with an audio current amplifier. Other advantage of this solu-
tion is that both 50 and 60 Hz fields can be generated by the same instrument.

Pulsed magnetic fields
Tests with pulsed magnetic fields simulate the type of field produced surge 
pulses such as those occurring during lightning strokes on buildings and other 
metallic structures such as free-standing masts, lightning conductors, earth 
networks, etc.

NSG 3040 generates these test signals in accordance with the IEC 61000-4-9 
standard by inducing a current (generated by the surge module CWM 3450) into 
magnetic field loop in which the magnetic field produced in proportional to the 
current within the loop parameters.

	 It is recommended for the user to stay away (at least 
a few meters) from the loop antenna while magnetic 
fields are generated. Also keep away magnetic field sen-
sitive devices and items such as credit cards – magnetic 
key cards etc… which might be influencedby the field. 
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Magnetic field loops INA 701, 702 and INA 703
Tests with mains frequency and pulsed magnetic fields are performed using 
the magnetic field loops designed for NSG 3040. These are rectangular loops 
measuring 1 x 1m and are suitable for test objects with dimensions up to 0.6 x 
0.6 x 0.5 m (l x w x h).

Three types of loop can be supplied: 

INA 701
The INA 701 is a 1 x 1 m loop – single turn - with a coil factor of 0.89.
It enables the generation of field strengths of up to 3.6 A/m for mains frequency 
fields 50 or 60 Hz when used with the MFO 6501 or MFO 6502 current sources 
and 1200 A/m for pulsed magnetic fields, where the current is generated by a 
4400 V surge generator.
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The INA 702 is a 1 x 1 m loop - 11 turns – coil factor 9.8 - when fitted with the 
power plug. It enables the generation of field strengths of up to 40 A/m for 
mains frequency fields 50 or 60 Hz when used with the MFO 6501 or MFO 6502 
current sources.

INA 702 becomes a single turn loop when fitted with the pulse plug, which 
allows the generation of pulsed field strengths up to 1200 A/m, where the 
current is generated by a 4400 V surge generator.

INA 703
The INA 703 was conceived for tests at stronger power frequency magnetic 
fields according to IEC 61000-4-8. 

A multi-turn concept (37 turns) allows the INA 703 to generate fields higher 
than 1000 A/m while using a programmable AC source rated for just 30 A. This 
enables testing to the IEC 61000-4-8 standards requirement of a current THD < 
8%, which can be met only with a programmable AC source.

The INA 703 has taps at turns 1 and 5, providing increased accuracy when 
generating low amplitude fields.

For testing to IEC 61000-4-8, the INA 703 can be used as an accessory to a 
TESEQ Profline system comprising an NSG 1007 source, an INA 2141 impedance 
box and the the WIN 2120 software.
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The INA 703 can also be used with the MFO 6501 or 6502 current sources and 
the NSG 3000 series of generators to generate supply frequency fields  (50 Hz 
and 60 Hz) over 120 A/m continuously.

With its multi-turn concept and professional mechanical design features, such 
as the U-shaped caster base for convenient positioning at the test table, the 
INA 703 is the ideal accessory for magnetic field testing.

In order to meet the pulse waveform required by IEC 61000-4-9, the waveshape 
adapter INA 752 needs to be used with NSG 3040 and the INA 701 and INA 702 
loop antennas.

The tests are carried out using the so-called immersion method, i.e. the item 
under test is placed in the center of the loop. The test is performed in accor-
dance with the IEC 61000-4-8 (mains frequency) or IEC 61000-4-9 (pulsed) 
standards for magnetic fields.
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	 Care has to be taken is case of use in standing posi-
tion, as the stability is limited, so the cabling connecting 
MFO 6501 to mains and Modula presents a risk of being 
unvoluntarly caught by the users causing the MFO 6501 
to fall down.

MFO 6501 can be used as a stand alone. It is fitted with carrying handles as part 
of its overall good ergonomic design, which makes for ease of handling. Further, 
the unit may be used in any of three operating positions; laying or standing on 
a work bench, or for more permanent applications, it can be wall mounted. 

The few control elements are readily accessible on the front panel. A rotary 
knob to set the necessary current, a 50/60 Hz frequency selector and a low/
high range selector ensure easy and intuitive operation.

14.4.1 Manual solution: MFO 6501
The manually operated current generator type MFO 6501 (magnetic field option) 
is a standard accessory for the Teseq NSG 3040 series. It provides a convenient 
means for generating and adjusting the current to flow through one of the 
magnetic field loops INA 701 or INA 702. It is required for magnetic field testing 
for fields up to 40 A/m. It complies to the requirements of IEC 61000-4-8.
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Two	safety	banana	sockets	provide	a	convenient	means	to	connect	the	loop	
antenna,	two	other	ones	(shorted	by	a	jumper)	to	connect	an	external	amp-
meter	for	monitoring	the	generated	current,	as	the	fi	eld	generated	in	the	loop	
antenna	is	directly	proportional	to	the	current	fl	owing	through	it:

Field	strength	(A/m)H	=	Cf	x	I

Where	H	is	the	generated	fi	eld,	Cf	the	coil	factor,	I	the	current	fl	owing	through	
the	loop.

The	unit	has	been	designed	for	use	in	rugged	industrial	environments.	Pro-
fessional	quality	connectors	ensure	user	safety,	additional	system	protection	
is	provided	by	a	temperature	sensor	 located	on	the	heatsink	of	the	power	
amplifi	er.

 MFO 6501 is designed to drive INDUCTIVE LOADS ONLY, 
as magnetic fi eld loops.

	 Connecting	capacitive	loads	will	destroy	the	Instrument

Circuit diagram MFO 6501
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Parameter		  Value
Total harmonic distortion (THD)*:	 < 8% (nominal <3,5% at full range)
Frequency: 	 	 Selectable 50 and 60 Hz +/- 3%
Range low**: 	 	 80 to 400 mA into INA 702 (Cf = 9.8) 
	 	 => allows 0.8 to 4 A/m 
	 	 80 to 440 mA into INA 701 (Cf = 
	 	 0.89) => allows 0.08 to 0.4 A/m 
	 	 INTO INA 703 ….
Range high**: 	 	 200 mA to 4.1 A into INA 702 (Cf = 9.8) 
	 	 => allows 2 - 40 A/m 
	 	 200 mA to 4.1 A Into INA 701 (Cf = 0.89) 
	 	 => allows 0.2 – 3.6 A/m
Supply voltage: 	 	 90 to 240 V
Power consumption: 	 	 < 150 W
Operating temperature: 	 5° – 40°C
Overload protection: 	 	 By temperature sensor on power stage
Weight: 	 	 4 kg approx.
Dimensions: 	 	 195 x 180 x 380 mm 

* Typical, for the full range from standard level 1 (lowest standard 
   level) to full range (level X)
** Current adjustment through customer provided amp-meter.

Installation

	 The equipment should be switched off during installa-
tion and interconnection.

1)	 Connect MFO 6501 to INA 701, 702 or 703 loop
2)	 In case of use of INA 702 insure that “power“ plug is fitted
3)	 Connect MFO 6501 to mains
4)	 Connect external amp-meter
5)	 Switch on mains power
6)	 Adjust the required current through the loop using the knob
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Operation - adjustments
The field generated in the loop antenna is directly proportional to the current 
flowing through it:

Field strength (A/m) H = Cf x I

Where H is the generated field, Cf the coil factor, I the current flowing through 
the loop.

Please refer to following table for test level adjustment.

Standart level Field in 

the loop 

A/m

Current re-

quired for INA 

701 Cf = 0.89

Current required 

for INA 702 

(power) Cf = 9.8

Current re-

quired for INA 

703 Cf = 34

1 1 1.12 0.102 0.029

2 3 3.37 0.306 0.088

3 10 N/A 1.02 0.294

4 30 N/A 3.06 0.882

x 40 N/A 4.08 1.176

x 120 N/A N/A 3.53

Use the external amp-meter to adjust the required current
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The automatic current generator type MFO 6502 (magnetic field option) is a 
standard accessory for the NSG 3040 series. It provides a convenient means of 
generating and regulating the current to flow through one of the magnetic field 
loops INA 701, INA 702 or INA 703. It is required for magnetic field testing for 
fields up to 40 A/m. It complies to the requirements of IEC 61000-4-8.

It is fitted with carrying handles as part of its overall good ergonomic design, 
which makes for ease of handling. Further, the unit may be used in any of two 
operating positions; laying on a work bench, or for more permanent applica-
tions, it can be wall mounted.

Its control is fully automatic, driven from NSG 3040. Once detected by the NSG 
3040, the functions offered by MFO 6502 are available in the software. Following 
icon will be darkened showing the functions are active:
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Two safety banana sockets (red and black) provide a convenient means to 
connect the loop antenna, two other ones (green - shorted by jumper) to 
connect an external amp-meter for verifying (or to calibrate) the generated 
current, as the field generated in the loop antenna is directly proportional to 
the current flowing through it:

Field strength (A/m) H = Cf x I

Where H is the generated field, Cf the coil factor, I the current flowing through 
the loop.

The unit has been designed for use in rugged industrial environments. Pro-
fessional quality connectors ensure user safety, additional system protection 
is provided by a temperature sensor located on the heatsink of the power 
amplifier.

	 MFO 6502 is designed to drive INDUCTIVE LOADS ONLY, 
as magnetic field loops.

The coil factor of the used loop antenna is to be entered in the respective 
field, then the user will setup his tests directly in A/m, the software makes the 
calculation and drives the MFO 6502 to generate the right current through the 
loop antenna.

	 Connecting capacitive loads will destroy the Instrument



131	 For proper operation of the plug and play detection 
mechanisms it is strongly recommended to power on 
first the MFO 6502 accessory and then the NSG 3040. 

	 Powering on the NSG 3040 before the accessories 
mayresult in a non detection of the accessories.

Power supply
+ 15 V, 0 V, -15 V

Sine wave
Signal generator

Power amplifier

Mains
input

Red

Black

50 Hz
60 Hz

Amplitude
control

Low/High
range

Controller

Plug X1 – System cable IN
25 Way Sub D - Male

Plug X2 – System cable OUT
25 Way Sub D - Female

Connection to NSG master
controller via system interface

cable

Termination with NSG Interlock
plug

Circuit diagram MFO 6502
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Technical specifications MFO 6502

Parameter		  Value
Total harmonic distortion (THD)*:	 < 8% (nominal <3,5% at full range)
Frequency: 	 	 Selectable 50 and 60 Hz +/- 3%
Magnetic field adjustment:	 Software driven
Range low**:	 	 80 to 400 mA into INA 702 (Cf = 9.8) 
	 	 => allows 0.8 to 4 A/m 
	 	 80 to 440 mA into INA 701 (Cf = 
	 	 0.89) => allows 0.08 to 0.4 A/m 
	 	 INTO INA 703 …
Range high**: 	 	 200 mA to 4.1 A into INA 702 (Cf = 9.8) 
	 	 => allows 2 - 40 A/m 
	 	 200 mA to 4.1 A Into INA 701 (Cf = 0.89) 
	 	 => allows 0.2 – 3.6 A/m
Supply voltage: 	 	 90 to 240 V
Power consumption: 	 	 < 150 W
Operating temperature: 	 5° – 40°C
Overload protection: 	 	 By temperature sensor on power stage
Weight: 	 	 4.2 kg approx.
Dimensions: 	 	 195 x 180 x 380 mm
Control cable:	 	 2 meter - 25 way sub D - twisted pair -  
	 	 shielded (incl. in delivery) 

* Typical, for the full range from standard level 1 (lowest standard 
   level) to full range (level X)
** Current adjustment through customer provided amp-meter.
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Power LED (green) shows if instrument is powered up
Error LED (red)
ERROR LED off: No problem - accessory is ready to run
ERROR LED blinking: Problem able to be solved by user. Ex.: Interlock is 
activated – emergency
button is pressed – overtemperature
ERROR LED on: Problem which needs module repair – please contact your 
nearest Teseq customer support center or sales representative.

	 Indicated max values reachable for environmental tem-
peratures below 30° C. For higher environment tem-
peratures internal temperature sensor might trip after 
a few minutes.

Installation - connection to NSG 3040
1)	 Connect instrument power in to mains
2)	 Remove 25 way Sub D plug at rear of NSG 3040
3)	 Connect this connector to X2 of MFO 6502
4)	 Connect NSG 3040 25 way output to MFO 6502 X1 plug, using system 

interface cable delivered with MFO 6502
5)	 Connect MFO 6502 to loop antenna INA 701, 702 or 703
6)	 In case of INA 702, verify that “Power“ plug is fitted to the coil interface 

unit
7)	 Power on MFO 6502
8)	 Power on NSG 3040 main frame

Operation
The coil factor is given by the loop antenna manufacturer. For Teseq INA 701, 
702 and INA 703 loop antennas this factor is labelled on the antenna and is also 
indicated in the test report delivered with it.

	 The equipment should be switched off during installa-
tion and interconnection.
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14.5 Pulse wave shape adapter INA 752
The pulse waveshape adapter INA 752 is a standard accessory for the Teseq 
NSG 3000 series. It provides a convenient means for interconnecting the NSG 
3040 surge generator with the loop antennas INA 701 or 702 and insures that 
the generated pulsed magnetic field has the waveshape as specified in the 
application standard.

The combination NSG 3040 with CWM 3450 – INA 752 – INA 701 (or 702) is 
required for magnetic field testing for pulsed fields up to 1200 A/m. It complies 
to the requirements of IEC 61000-4-9.

The control is fully automatic, driven from NSG 3040. Click on following icon:
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Once the right Volts to A/m ratio – which is available on the INA 752 as well then 
in its calibration certificate is entered in its respective field, the user will be able 
to enter the required test level directly in A/m – no need for him to proceed 
with calculations, the instrument software does the job.

	 In case an INA 702 loop antenna is used, the termination 
plug labelled “Pulse“ needs to be used.

Technical specifications NSG 3040 (CWM 3450) - INA 752 - INA 701/ 
INA 702

Parameter		  Value
Volts to A/m ratio*: 	 	 3.55
Magnetic field adjustment: 	 Software driven, NSG 3040 settings  
		  200 to 4400 V => allows 60 to 1200 A/m
INA 752 weight:	 	 0.6 kg
INA 752 dimensions: 	 	 140 x 75 x 55 mm 

* Typical, exact value is given on INA 752 front panel

Following test screen will appear:
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14.6 Coupling decoupling networks for data lines
14.6.1 Burst EFT coupling clamp NSG 3425 - and safety cover INA 3825
The EFT/bursts coupling clamp CDN 3425 is designed for the injection of fast 
transients into signal and data lines as specified in basic standard IEC 61000-4-4.

The EFT/bursts coupling clamp CDN 3425 is to be used with a IEC 61000-4-4 
compliant EFT/burst generator.

The IEC/EN 61000-4-4 standard also permits the capacitive coupling method 
to be used for pulse injection into AC and DC power supply cables when no 
suitable decoupling network is present.

The coupling capacitance between the coupling clamp and the cable laid in it 
depends on the type of cable, its diameter and various other factors such as 
screening, etc.

The option INA 3825 – Safety cover with Interlock is available which avoids the 
user to touch the conductive plate of the CDN 3425 while EFT/burst pulses get 
applied.

Preparation for operation
The test rig is to be constructed in accordance with IEC/EN 61000-4-4 with 
special reference to:

Operation preferably in a screened room to protect the environment 
Distances to the EUT and peripherals to be as specified in the standard.
Good and large area contact to the earth plane. Tests on uninsulated cables 
is not permissible.
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Connect the delivered HV pulse cable to the pulse output of the used EFT/ 
burst generator.

If INA 3825 accessory is used, connect the Interlock cable to the interlock input 
of your generator, use the INA 3825 to cover the CDN 3425 the way the interlock 
switch (rear side – middle) gets activated.

Start the EFT/burst test. Follow instructions of EFT/burst generator user manual.

Parameter		  Value
Length:	 	 1100 mm
Width:	 	 200 mm
Height:	 	 110 mm
Weight:	 	 7.5 kg approx. 

Mechanical parameters CDN 3425
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Parameter			   Value
Length:	 	 	 1230 mm
Width:	 	 	 250 mm
Height:	 	 	 170 mm
Weight:	 	 	 3.5 kg approx. 

Mechanical parameters INA 3825

Parameter			   Value
Usable length of the clamp:	 	 1100 mm
Diameter of the test cable:	 	 4 to 40 mm
Connectors:	 	 	 SHV-NIM female, 50 Ω on 
	 	 	 both ends)
Distance of the earth reference plane:	 100 mm 

Electrical parameters of the clamp
Max. permissible burst voltage	 8 kV

When used together with a burst EFT generator for more than 4 kV, it is recom-
mended to cover the CDN 3425 with the INA 3825 cover with interlock, and to 
connect the foreseen interlock cable of INA 3825 to the interlock input of the 
EFT/burst generator.

This way the user is protected from touching the CDN 3425 coupling plate when 
EFT/burst pulses are applied.

CDN 3425 with INA 3825 protection cover
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Teseq’s CDN 117 coupling-decoupling network enables convenient testing 
with surge pulses of 1.2/50 μs on data, signal or peripheral lines, as specified in 
many product standards. The test method, severity levels, permissible reaction 
of the EUT and specification of the coupling networks are included in IEC/EN 
61000-4-5.

All coupling methods described in IEC/EN 61000-4-5 for unshielded 
unsymmetrical line pairs can be performed both in differential- and common 
mode coupling (line-to line and line-to-ground).

The user can manually select coupling modes by connecting the surge 
generator’s output to the appropriate input of the CDN 117.

Several CDN 117s can be arranged in parallel for applications in which 
more than two conductors must be decoupled.

The CDN 117 can be easily interfaced with the EUT and is designed as a 
bench top unit. It can be used with Teseq’s NSG series or any industry standard 
surge generator with the appropriate connector adapter.



140

NSG 3040 EMC test system

14.6.3 Surge pulse CDN for symmetric datalines CDN 118

Teseq’s CDN 118 coupling-decoupling network is designed for convenient 
surge testing of telecommunications equipment to IEC/EN 61000-4-5, which 
specifies a 1.2/50 or a 10/700 μs pulse.

The CDN 118 includes the special decoupling network and coupling elements 
that are required for these tests.

The CDN 118 can be easily interfaced with the EUT and is designed as a 
bench top unit. It can be used with Teseq’s NSG series or any industry standard 
surge generator with the appropriate connector adapter.

Technical specifications

Signal line
Max. operating voltage:	 AC 250 V 
	 	 DC 250 V
Max. operating current:	 1.5 A
Ohmic resistamce per path:	 2.5 Ω
Decoupling chokes 1 KHz:	 20 mH nominal
Pulse:	 	 1.2/50 μs pulse
Max. pulse voltage:	 	 6.6 kV

Accessories:
Series resistor:	 	 2 x 40 Ω, 6 W
Coupling adapters:	 	 INA 170	 Sparkling gap device,  
	 	 	 90 V trip voltage 
	 	 INA 171	 Capacity 0.1 μF//spark gap 
	 	 	 device, 90 V trip voltage 
	 	 INA 174 	 Capacitor 0.5 μF 



141

Technical specifications

Parameter		  Value
Max. operating voltage:	 AC 250 V 
	 	 DC 250 V
Max. operating current:	 0.5 A
Ohmic resistamce per path:	 3 Ω
Decoupling chokes 1 KHz:	 20 mH nominal
Pulse:	 	 1.2/50 and 10/700 μs pulse
Max. pulse voltage:	 	 6.6 kV line to ground, 3 kV line to line

Accessories:	
Resistor networks:	 	 INA 172	 4 x 100 Ω, 6 W 
	 	 INA 175	 4 x 160 Ω, 6 W
Coupling adapters:	 	 INA 170	 Sparkling gap device,  
	 	 	 90 V trip voltage 
	 	 INA 171	 Capacity 0.1 μF//spark gap 
	 	 	 device, 90 V trip voltage 
	 	 INA 173	 Short circuit connector 
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14.7 Measuring accessories

14.7.1 MD 200 and MD 200A differential high voltage probes
The Teseq MD 200 and MD 200A high voltage differential probes are ideally 
suited to allow EMC engineers to verify their conducted EMC test generators 
periodically. Their performance permits to be used for many other purposes 
where higher voltages have to be measured in a potential free manner.

Annual calibration and periodic verification
The annual calibration of test equipment recommended by most of the quality 
systems (ISO 9000, ISO 17025, etc.) has to be considered as a validation of all 
measurements done since the last calibration. 

Many EMC standards call for a verification of the test equipment before and 
after every test session. If the verification shows differing results, no valid test 
results can be assumed and the test equipment has to be re-calibrated. It is 
therefore highly recommended that the EMC test engineer periodically verifies 
his test equipment in order to ensure good functionality and accuracy. 

Periodic verification can be done before a test session or once a day or week 
or month; it is up to the user to decide. Only a few points need to be checked, 
which will take only a few minutes if the right test equipment is available.

Potential free (differential) measurements
Since it may be useful to measure pulses superimposed on the mains for peri-
odic verification purposes, it is essential to work with differential measurements. 
Using classic non-differential probes and connecting with reversed polarity will 
result in the oscilloscope chassis being connected to the mains. In the best 
case a circuit breaker will trip, in the worst case, for example if the oscilloscope 
is battery powered or supplied via an isolation transformer, the oscilloscope 
chassis will be at a voltage equal to mains voltage plus the peak pulse voltage, 
which could be lethal for the user. The Teseq high voltage differential probe MD 
200 series is ideally suited to measure all kinds of EMI pulses in the microsecond 
range, industrial, telecom and automotive surges as well as power line dips, 
interrupts and distortions.
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MD 200					     MD 200A

Technical specifications MD 200

Attenuation ratio:	 	 2 ranges: 1:100 and 1:1000
Bandwith:	 	 DC to 10 MHz
Accuracy:	 	 +/2%
Max. input voltage different mode:	 7000 V peak
Max. input voltage common mode:	 3500 V peak
Input impedance:	 	 10 MΩ/7 pF each side ground
CMRR (typical):	 	 -80 dB at 50 Hz; -60 dB at 20 kHz
Operating temperature:	 -10° to + 40C° (14° to 104° F)
Dimensions (LxWxH):	 	 207 x 83 x 38 mm (8.1 x 0.32 x 0.15”)
Connector to scope:	 	 BNC and auxiliary earth lead
Input connectors:	 	 HV alligator clip
Weight:	 	 500 g approx. (1.1 lbs) 

Technical specifications MD 200A

Attenuation ratio:	 	 2 ranges: 1:100 and 1:1000
Bandwith:	 	 DC to 10 MHz
Accuracy:	 	 +/2%
Max. input voltage different mode:	 7000 V peak
Max. input voltage common mode:	 7000 V peak
Input impedance:	 	 10 MΩ/7 pF each side ground 
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Input impedance:	 	 10 MΩ/7 pF each side ground
CMRR (typical):	 	 -80 dB at 50 Hz; -60 dB at 20 kHz
Operating temperature:	 -10° to + 40 C° (14° to 104° F)
Dimensions (LxWxH):	 	 207 x 83 x 38 mm (8.1 x 0.32 x 0.15”)
Connector to scope:	 	 BNC and auxiliary earth lead
Input connectors:	 	 HV alligator clip
Weight:	 	 500 g approx. (1.1 lbs) 

14.7.2 MD 300 surge pulse current probe set
The MD 300 probe has been specially designed to verify surge current pulses 
as specified in IEC/EN 61000-4-5, ANSI C62.41 and their derivates.

The main advantage of the MD 300 current probe is, that the measuring system 
is physically isolated from the circuit under test. 

The MD 300 current probe is ready to use as coming along with pre-mounted 
coaxial cable. The BNC-end plug needs to be connected to the high-impedance 
input or 50 Ω input of an ordinary memory oscilloscope. Then the conductor 
carrying the surge current to be measured is passed through the hole in the 
current probe. The resulting voltage wave shape on the oscilloscope will then 
be an authentically reproduction of the actual current wave shape within the 
given accuracy.
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Technical specifications 

Max. peak. current 	 	 5000 Amp
Max. RMS current:	 	 >63 Amp
Nominal ratio:	 	 500:1 (into 1 MΩ system) 
	 	 1000:1 (into 50 Ω system) 
Sensitivity:	 	 0.002 V/Amp (MΩ system) 
	 	 0.001 V/Amp (Ω system)
Hole diameter:	 	 8 mm
Probe connector:	 	 SMA
Scope coax cable:	 	 with SMA and BNC connectors
Operating temperature:	 0 to 55°C
Output impedance:	 	 50 Ω
Accuracy:	 	 <±2%
MD 300 set:	 	 Carry case, current probe, coax cable 
	 	 with SMA/BNC connector, shorting  
	 	 cable with safety banana connectors, 
	 	 calibration certificate, user manual
Options
INA 6560:	 	 FISCHER to banana plug adaptor set
INA 2042:	 	 LEMO to banana plug adaptor set
INA 6554:	 	 IEC 320 single phase to safety banana 
	 	 adaptor leads 2 x 155-131 6 to 4 mm 
	 	 adaptors with safety banana 
		  connectors
 
Note: The carry case provides spare place for all options 

The probe can be used for current pulse verification on surge generators. 
Optional FISCHER or LEMO connectors are available for matching the safety 
banana connectors of the shorting cable to the HV output of the generator. 
For monitoring the EUT current during a test, an additional IEC adaptor with the 
safety banana connectors can be connected to the generator EUT output for 
observation of one lead at a time.
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14.7.3 MD 310 SOW pulse current probe set
The MD 310 probe is specially adapted to verify Damped Oscillatory Wave 
current pulses as specified in IEC/EN 61000-4-18 or ANSI/IEEE C37.90.1 and 
their derivates.

The main advantage of the MD 310 current probe is, that the measuring system 
is physically isolated from the circuit under test.

The MD 310 current probe is ready to use. It comes with a pre-mounted coaxial 
cable as well as the conductor carrying the SOW current to be measured. The 
BNC-end plug needs to be connected to the high-impedance input or 50 Ω input 
of an ordinary memory oscilloscope. Then the conductor carrying the SOW 
current to be measured needs to be connected between the EUT supply. The 
resulting voltage wave shape on the oscilloscope will then be an authentically 
reproduction of the actual current wave shape within the given accuracy.

Optional FISCHER connectors are available for matching the safety banana con-
nectors of the shorting cable to the HV output of the generator. For monitoring 
the EUT current during a test, an additional IEC adaptor with the safety banana 
connectors can be connected to the generator EUT output for observation of 
one lead at a time.
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Max. peak current:	 	 400 Amp
Max. RMS current:	 	 10 Amp
Nominal ratio:	 	 10:1 (into 1 MΩ system) 
	 	 20:1 (into 50 Ω system) 
Sensitivity:	 	 0.1   V/Amp (1 MΩ system) 
	 	 0.05 V/Amp (50 Ω system)
Hole diameter:	 	 6.3 mm
Probe connector:	 	 SMA
Scope coax cable:	 	 with SMA and BNC
Operating temperature:	 0 to 65°C
Output impedance:	 	 50 Ω
Accuracy:	 	 +1%/-0%
MD 310 set:	 	 Carry case, current probe, coax cable  
	 	 with SMA/BNC connector, shorting  
	 	 cable with safety banana connectors,  
	 	 calibration certificate, user manual
Options
INA 6560	 	 FISCHER to banana plug adaptor set
INA 2042:	 	 LEMO to banana plug adaptor set
INA 6554:	 	 IEC 320 single phase to safety banana  
	 	 adaptor leads 2 x 155-131 6 to 4 mm  
		  adaptors with safety banana connectors
 
Note: The carry case provides spare place for all options 
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14.7.4 Burst/EFT pulse verification kit
The Teseq CAS 3025 burst/EFT pulse verification kit has been specially designed 
to comply with the new requirements of IEC/EN 61000-4-4:2004 to enable EMC 
engineers to verify their burst/EFT test generators periodically.

Annual calibration and periodic verification

The annual calibration of test equipment recommended by most quality 
systems (ISO 9000, ISO 17025, etc.) has to be considered as a validation of all 
measurements done since the last calibration.

Many EMC standards call for a verification of the test equipment before and 
after every test session. If the verification shows differing results, no valid test 
results can be assumed and the test equipment has to be re-calibrated.

It is therefore highly recommended that the EMC test engineer periodically 
verifies his test equipment in order to ensure good functionality and accuracy 
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Technical specifications

INA 265B termination/attenuation (typical):	 50 Ω, 1:1000
INA 266A termination/attenuation (typical):	 1000 Ω, 1:2000
Bandwith:	 	 	 400 MHz
Max. input burst peak voltage:	 	 8800 V peak
Operating temperature:	 	 -10 to +40° C
Dimensions (LxWxH):	 	 	 280 x 230 x 85 mm
Weight:	 	 	 900 g approx. 

and hence minimise the risk of bad measurements and the need for a product 
re-call. Periodic verification can be done before a test session or once a day

or week or month; this is up to the user to decide. Only a few points need to 
be checked, which will take only a few minutes if the right test equipment is 
available.

The Teseq CAS 3025 comprises two termination attenuators INA 265B and 
INA 266A – plus a coaxial RG58 cable and calibration certificate indicating the 
precise ratio. The whole is delivered in a handy case.

14.8 Cables, plugs and adapters
14.8.1 Calibration adapters

INA 3237 
(former INA 6561)

BURST/EFT calibration adapter to 
connect NSG 3040 and CDN 3061 series 
(second edition and later) to calibration 
terminator/attenuator CAS 3025.
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INA 3236 
(former INA 6560)

HV-plug adapter set for NSG 3000 series 
- Surge out to safety Banana, 1 plug to 
RED banana, 1 plug to Black banana. 
Required for surge pulse calibration 
(safe and reliable connection to mea-
suring probes - Max applicable surge 
voltage is 10 kV). Can also be used to 
build injection probe to couple surge 
pulses to shielded datalines and EUT’s 
housings, etc...

INA 3233 
(former INA 6554)

Adapter IEC 320 to banana plugs. To 
connect EUT with banana plugs to NSG 
3040 or CDN 3061 series.

INA 3230 
(former INA 6550)

Adapter IEC 320 to Schuko plug. To 
connect EUT with Schuko plugs to NSG 
3040 or CDN 3061 series.

14.8.2 Test adapters

INA 3231 
(former INA 6551)

Adapter IEC 320 to Swiss plug. To 
connect EUT with Swiss plug to NSG 
3040 or CDN 3061 series.
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(former INA 6555)

Adapter IEC 320 to French plug. To 
connect EUT with French plugs to NSG 
3040 or CDN 3061 series.

14.8.3 Various cables and plugs

INA 6542 EUT power IN cable for NSG 3000 series 
and accessories.

INA 6543 Mains plug adapter for EUT connection 
to NSG 3040 and CDN 3061 series.

INA 6544 HV-plug set (surge out) for NSG 3000 
series for cable diameter 10.3 mm. Can 
be used for connection to external CDN, 
or to make an injection probe to couple 
surge pulses to shielded datalines and 
EUT’s housings.
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INA 6545 HV-plug set (surge out) for NSG 3000  
series for cable diameter 5.1 mm. Can 
be used for connection to external CDN, 
or to make an injection probe to couple 
surge pulses to shielded datalines and 
EUT’s housings.

INA 6546 SHV plug (burst out) for all Schaffner 
Teseq Burst generators, Burst CDNs and 
coupling clamps. For cable diameter 5.1 
mm ( typical RG 58 or INA 6547 or INA 
6548).

INA 6547 20 kV coax cable, length 1 m. To be used 
together with INA 6545, for connection 
to external CDN, or to make an injec-
tion probe to couple surge pulses to 
shielded datalines and EUT’s housings.

INA 6548 20 kV coax cable, length 5 m. To be used 
together with INA 6545, for connection 
to external CDN, or to make an injec-
tion probe to couple surge pulses to 
shielded datalines and EUT’s housings.

INA 6556 DC supply adapter. Consists of EUT 
Power IN cable fitted with safety 
banana plugs at the other end. For NSG 
3000 series.
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INA 3000 Trolley for NSG 3000 series. Convenient 
accessory to get standalone instru-
ments stacked and mobile through 
large castors. Static load <150 kg.

14.9 Mounting accessories

INA 166 Rack mounting brackets (4 HU) for NSG 
3040 series.
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15 SYSTEM DESCRIPTION

Description:	 Test	system	for	EMC	tests	with	mains-borne	inter-
	 ference	in	accordance	with	the	EN	61000-6-1	and	2	
	 standards	for	burst,	surge	and	mains	quality	tests.	
	 Operation	via	touch-screen	or	software-wise	via	a	PC	
	 link	Ethernet	TCP/IP	interface.	Pulse	output	to	
	 external	coupling	networks.	Housing	for	bench-top	
	 or	rack	use.
Housing:	 Bench-top	housing	made	of	metal	with	moulded	
	 plastic	front	panel.
	 Supplementary	rack-mounting	kit.
Mains	on/off:	 On/off	switch	on	rear	panel	of	the	instrument
Indicator	LED’s	on	 Power	on:	 	 LED,	yellow
front	panel:	 Pulse:	 	 LED,	green
	 High	voltage	active:	 LED,	red
	 EUT	Power	on:	 LED,	green
	 Error:	 	 LED,	red
Safety	functions:	 Main	fuses,	interlock,	EUT	fail	input
Ambient	conditions:	 +5°	to	40°C,	20	to	80%	relative	humidity	(non-con-
	 densing),	68–106	kPa	atmospheric	pressure
Self-test:	 Routines	for	functional	self-test
Relevant	safety	 IEC	61010-1	safety	requirements	for	electrical	equip-
standards:	 ment	used	for	measurement	and	control	purpose
 as well as laboratory use

Dimensions	NSG	3040: 449	(17.7”)	x	226	(8.9”;	5	HU)	x	565	mm	(22.2”)	
	 (W	x	H	x	D)
Weight	NSG	3040:	 approx.	28	kg	(62	lbs)
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