
Model 9410
Regenerative Grid Simulator
For The Testing of PV Inverters & Other AC Power/Frequency 
Conversion Products

/I]�*IEXYVIW
� 8 models - Power from 4kW/101/2 kVA to 96kW/252kVA

� Reactive Power capability 2.6 x True Power

� 2XWSXW�$&�9ROWDJH�5DQJHV�����������9506��/�1�

� 2XWSXW�)UHTXHQF\���'&�����WR����+]��RSWLRQ�XS�WR����+]�

� Output DC Voltage Ranges - 200, 400VDC

� Programmable 1, 2 or 3-Phase modes

� Powerful line disturbance creation tools

� High-resolution waveform digitizer with scope display & charting

� Sink power returned back to facility mains

� 9” Touch-Panel user interface

Application
7KH������LV�D�IRXU�TXDGUDQW��EL�GLUHFWLRQDO��$&�'&�VRXUFH�ZLWK�
selectable phase outputs, a built-in waveform-digitizing measurement 
system and robust line disturbance creation tools. When used in 
WKH�UHJHQHUDWLYH��VLQN��PRGH��LW�VHQGV�UHWXUQHG�SRZHU�EDFN�WR�WKH�
facility mains rather than being dissipated as heat. The most frequent 
application of the 9410 is use as a grid simulator for testing PV inverters 
and other grid-tied products for compliance to industry standards.

9RMUYI�'SRƤKYVEXMSR�*PI\MFMPMX]�
7KH�0RGHO������LV�SDUWLFXODUO\�ÀH[LEOH�LQ�ERWK�RXWSXW�IRUP�DQG�SRZHU�
level. Output can be AC or DC and the AC can be single, split or 
��3KDVH��)LJ�����)UHTXHQF\�LV�SURJUDPPDEOH�EHWZHHQ����DQG�����+]��
Power is scalable from 4 kW/1ø to 96kW/3ø. With this broad selection 
RI�SRZHU��SKDVH�FRQ¿JXUDWLRQ�DQG�IUHTXHQF\��WKH������SURYLGHV�WKH�
ÀH[LELOLW\�WR�WHVW�WKH�ZLGHVW�UDQJH�JULG�WLHG�SURGXFWV�

1SVI�6IEGXMZI�4S[IV�'ETEFMPMX]�TIV�O;
7KH������LV�UDWHG�LQ�ERWK�WUXH�SRZHU��N:��DQG�DSSDUHQW�SRZHU��N9$��LQ�RUGHU�WR�RSWLPDOO\�VL]H�WKH�WHVWHU�WR�PHHW�WKH�WHVW�
requirements. Its HiVAR design provides a VA-rating 2.6-times the W-rating. The tester is able to maintain full true power across 
D�ZLGH�RSHUDWLQJ�YROWDJH�UDQJH�DV�ZHOO�DV�PDLQWDLQ�WKLV�WUXH�SRZHU�OHYHO�HYHQ�ZKHQ�DGGLWLRQDO�UHDFWLYH�SRZHU��N9$56��RU�UHDFWLYH�
current harmonics are present. Sizing a traditional kVA-only rated system for true power must account for the worst-case power 
factor and the effects due to current harmonics. For example, in some instances a 45kVA rated system is able to provide 45kW 
ZKHQ�WKH�SRZHU�IDFWRU�LV�XQLW\��3) ���EXW�RQO\�DEOH�WR�SURYLGH�RQO\���N:�ZKHQ�WKHUH�LV�DQ�HTXDO�DPRXQW�RI�UHDFWLYH�SRZHU�
�3) ������,Q�RUGHU�WR�SURYLGH���N:�DW�D�����SRZHU�IDFWRU��D����N9$�V\VWHP�LV�UHTXLUHG��+DYLQJ�WKLV�UHDFWLYH�SRZHU�FDSDELOLW\�
VLJQL¿FDQW�H[WHQGV�WKH�UDQJH�RI�SURGXFWV�WKDW�DQ\�RI�WKH������6HULHV�FDQ�WHVW�ZLWKLQ�DQ\�N:�UDWHG�XQLW�
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Figure 1�����FKDQQHOV�ZLWK�PXOWLSOH�FRQ¿JXUDWLRQ�SRVVLELOLWLHV�

(ES) Equipements Scientifiques SA - Département Tests & Mesures - 127 rue de Buzenval BP 26 - 92380 Garches 
Tél. 01 47 95 99 45 - Fax. 01 47 01 16 22 - e-mail: tem@es-france.com - Site Web: www.es-france.com



%VIE�)PIGXVMGEP�4S[IV�7]WXIQ�(MWXYVFERGI�7MQYPEXMSR
7KH������*ULG�6LPXODWRU�LV�DEOH�WR�UHSOLFDWH�SRZHU�OLQH�GLVWXUEDQFHV�WKURXJK�D�FRPELQDWLRQ�RI�XVHU�GH¿QDEOH�ZDYH�VKDSHV�DQG�
0DFURV��8VHU�GH¿QHG�ZDYHVKDSHV�SHUPLW�JHQHUDWLRQ�RI�QRQ�VLQXVRLGDO�YROWDJHV�LQFOXGLQJ�DV\PPHWULFDO�LQÀHFWLRQV��WUDQVLHQW�
DQRPDOLHV��YROWDJH�KDUPRQLFV��)LJ�����RU�DQ\�RWKHU�LUUHJXODULW\�ZKLFK�FDQ�EH�GUDZQ�DV�D�VLQJOH�F\FOH��7KHVH�ZDYHVKDSHV�DUH�
created through a Graphical Waveshape Editor and downloaded the Grid Simulator where they are then scaled to the programmed 
voltage and frequency. 

Macros are a pre-programmed sequence of settings where each new setting is present for a sub-cycle, any number of cycles 
RU�IRU�D�¿[HG�DPRXQW�RI�WLPH��7KLV�VHTXHQFH�LV�HQWHUHG�XVLQJ�D�PHQX�GULYHQ��SURJUDPPLQJ�IUHH�LQWHUIDFH��7KH�VHTXHQFH�LV�WKHQ�
downloaded to the Grid Simulator where it is executed to provide precise control of any phase.

7KH�FRPELQDWLRQ�RI�XVHU�GH¿QDEOH�ZDYHVKDSHV�DQG�0DFURV�LQVXUHV�WKH������FDQ�VLPXODWH�VXE�F\FOH�WUDQVLHQWV��)LJ������SKDVH�
MXPSV��)LJ�����DQG�PXOWL�F\FOH�OLQH�FRQGLWLRQV��)LJ�����DV�UHTXLUHG�E\�HLWKHU�FXUUHQW�RU�HPHUJLQJ�UHJXODWRU\�VWDQGDUGV�

%HZERGIH�(MKMXEP�1IEWYVIQIRX�7]WXIQ
The Model 9410 instruments include a digital measurement system that features a high-resolution waveform digitizer. This provides 
the power analysis tools typically found in test systems that include digital multi-meters, oscilloscopes, and power analyzers. 
Having such a comprehensive measurement system built into the 9410 eliminates the integration complexity, prolonged start-up 
time, extra cabinet space and cost for those additional measurement instruments normally required. The user is ready to begin 
testing the day the 9410 is delivered.

The types of measurements are broad and include almost any type of voltage, current, power and timing. In a 3-phase 9410, all 
six channels of voltage and current measurements are digitized simultaneously at 1MS/sec to be displayed, recorded or further 
analyzed. Specialized measurements such as abnormal grid detection thresholds, disconnection timing, power ramp-up timing, and 
generated harmonic current limits are also possible.

'SRXVSP�'LSMGIW
There are 3 methods of controlling the 9410 instruments.

� $Q�LQWHJUDWHG�7RXFK��3DQHO�SURYLGHV�D�VLPSOH�PDQXDO�FRQWURO�LQWHUIDFH�WKDW�UHTXLUHV�QR�FRQ¿JXUDWLRQ�VWHSV�DQG�DOORZV�EDVLF�� �
tests to be run within minutes of powering up the tester.

� For more complex test programs, a soft-panel interface on the user’s PC or laptop may be used. This application provides
additional control features such as wave-shape editors, waveform captures and test program step controls using Macros.

� Custom programming with the user’s own programming language is straight forward with NHR’s fully documented drivers.
These include SCPI/VX-11, OS-independent LabVIEW VIs and IVI drivers for Windows applications.

Protection and Safety
The 9410 has multiple layers of protection and safety. There are over 25 checks and mechanisms to prevent serious failures. 
These checks and safety devices are designed to protect the operator, the unit being tested, the facility as well as the 9410. Some 
checks are programmable; others are hardware implementations for the fastest possible speed of execution. Protection features 
FRYHU�JULG�VLGH��OLQH�LQ���LQWHUQDO��������DQG�RXWSXW��887��IDLOXUHV��0RVW�LPSRUWDQWO\��WKH�SURWHFWLRQ�VDIHW\�IHDWXUHV�ZLOO�DFWXDOO\�
SK\VLFDOO\�GLVFRQQHFW�DQG�LVRODWH�WKH������IURP�WKH�887��JULG�RU�ERWK���$QG�¿QDOO\��DQ�H6WRS�LV�DOVR�SURYLGHG�IRU�ORFDO�RU�UHPRWH�
manual shutdown.
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;EZIJSVQW

4L]WMGEP�'SRRIGXMSRW�
�'SRXVSPW

Touch Panel Based Control & Display 

Status Lights & Trigger 

Circuit Breakers 

External Sense 

���Output Power Control & Measurement 

���Options Switch 

���/$1��(WKHUQHW��3RUW 

���Parallel Connections 

Remote Emergency Off 

$X[LOLDU\�&RQ¿JXUDWLRQ 

Input AC Power Terminal 

 Chassis Ground
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Figure 2���6LPXODWLQJ�$UHD�(36�9ROWDJH�+DUPRQLFV Figure 3���6LPXODWLQJ�6XE�F\FOH�7UDQVLHQWV

Figure 4���6LPXODWLQJ�3KDVH�-XPS Figure 5���6LPXODWLQJ�DEQRUPDO�YROWDJHV 
�VDJV��VZHOOV��	�GURS�RXWV�
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1SHIP������6IKIRIVEXMZI�+VMH�7MQYPEXSV�7TIGMƤGEXMSRW
Model Number 9410-4 9410-8 9410-12 9410-24 9410-36 9410-48 9410-72 9410-96

AC Output Ratings
Phases/Output Channels 1 1 or 2 1, 2, or 3
3RZHU��0D[���ĭ�RU��ĭ� 4kW/10.5kVA 8kW/21kVA 12kW/31.5kVA 24kW/63kVA 36kW/94.5kVA 48kW/126kVA 72kW/189kVA 96kW/252kVA
&XUUHQW�5DQJHV��506�SHU�ĭ� �����$�ĭ �����$�ĭ �����$�ĭ ������$�ĭ ������$�ĭ �������$�ĭ ������$�ĭ �������$�ĭ
&XUUHQW�5DQJHV��506��ĭ� 6, 30A 12, 60A 18, 90A 36, 180A 54, 270A 72, 360A 108, 540A 144, 720A
Peak Current
Frequency
Voltage Ranges, L-N
     Accuracy
     Resolution
�����'LVWRUWLRQ��7+'�
     Response Rate
     Custom Waveforms
     Phase Angle Control

3 X Max RMS
���±����+]��RSWLRQ�XS�WR����+]�
�������������9506�/�1��6SOLW�3KDVH����9�0D[�
0.2% Set + 0.2% Rng
0.005% Rng
����#������+]��)XOO�SRZHU�LQWR�UHVLVWLYH�ORDG�DW����9506��/�/����
�9��6������WR�����PHDVXUHG�DW����GHJUHH�WXUQ�RQ�LQWR�UHVLVWLYH�ORDG��
6LQH��Q�6WHS�6LQH��7ULDQJOH��&OLSSHG�6LQH��$UELWUDU\��XVHU�GH¿QHG�
0 to 359 degrees / 1 degree resolution

DC Output Ratings
3RZHU�0D[����FK�RU��FK� 4kW 8kW 12kW 24kW 36kW 48kW 72kW 96kW
&XUUHQW�5DQJHV��3HU�&K�� 6, 30A/CH 6, 30A/CH 6, 30A/CH 12, 60A/CH 18, 90A/CH 24, 120A/CH 36, 180A/CH 48, 240A/CH
&XUUHQW�5DQJHV��3HU�6\VWHP� 6, 30A 12, 60A 18, 90A 36, 180A 54, 270A 72, 360A 108, 540A 144, 720A
Voltage Ranges
     Accuracy
     Ripple

�������������9'&
0.2% Set + 0.2% Rng�
< 800mV RMS

AC & DC Measurements
Peak Voltage
�����$FFXUDF\��$&�506��
�����$FFXUDF\��'&�
�����$FFXUDF\��3HDN�
     Resolution

��������9
0.1% Rdg + 0.06% Rng�
0.1% Rdg + 0.1% Rng�
0.5% Rdg + 0.2% Rng�
0.005% Rng

3HDN�&XUUHQW��SHU�&K�� 20, 100A 20, 100A 20, 100A 40, 200A 60, 300A 80, 400A 120, 600A 180, 800A
�����$FFXUDF\��$&�506�
�����$FFXUDF\��'&�
�����$FFXUDF\��3HDN�
     Resolution

�����5GJ��������5QJ�
�����5GJ� �� �����5QJ� +LJK� 5DQJH�� �����5GJ� �� �����5QJ� /RZ�5DQJH�
0.5% Rdg + 0.2% Rng�0.005% Rng

Peak Power
�����$FFXUDF\��N:�RU�N9$�
     Resolution

V Range x I Range������
5GJ��������5QJ�
0.005% Rng

Additional Measurements (QHUJ\��$K��N:K��N9$K���$&�&UHVW�)DFWRU��$&�3RZHU�)DFWRU��:DYHIRUP�&DSWXUH
Waveform Digitizer
Data Acquisition Output Voltage and Current Aperture Time 1 cycle to 64s
Sample Rate 125kSamples / sec Accuracy/Resolution 0.5% Rng / 0.05%
Memory Depth 64kSamples
Control
Local User Interface Built-in Touch-Panel and PC-Based software tools including graphical user interface
External System Comm /$1��(WKHUQHW��VXSSRUWLQJ�6&3,�RU�9;,���
Drivers NI-Compliant LabVIEW Drivers, IVI-C, IVI-COM
Safety
Module Protection Self-protecting for over-voltage, over-current, over-power, and over-temperature
Physical Emergency Stop and remote E-Stop connection
Programmable Limits 0LQ�0D[�9ROWDJH��&XUUHQW��SHU�GLUHFWLRQ���DQG�3RZHU��SHU�GLUHFWLRQ��ZLWK�VHSDUDWH�OLPLWV�DQG�WLPH�GHOD\�YDOXHV
Software Watchdog Programmable
Physical
Connectors Terminal Block Bus Bars
Form Chassis Single Cabinet Double Cabinet

'LPHQVLRQV��+[:['� ��ô�[����[���Ǝ� 
400 x 483 x 610mm

49x23x30”/ 
1244x584x762mm

��[��[��Ǝ��
1549x584x762mm

��[��[��Ǝ� 
1981x584x762mm

���[����[���Ǝ� 
1981 x 1168 x 762mm

Weight 105lbs/48kg 120lbs/54kg 135lbs/61kg 370lbs/168kg 505lbs/229kg 855lbs/388kg 1340lbs/608kg 1610lbs/730kg
Operating Temp 35°C
Isolation Facility to Chassis – 1,000V, Output to Chassis – 500 V, Facility to Output Internal Isolation – 2,000 V
Input Power
Voltage 8QLYHUVDO�,QSXW�±����9�WR����9��������/�/����3KDVH�������+]��
(I¿FLHQF\�3RZHU�)DFWRU > 85%  / > 0.95
&XUUHQW�SHU�ĭ�#�����9 9A 17A 25A 49A 73A 97A 144A 192A
&XUUHQW�SHU�ĭ�#�����9 9A 17A 24A 47A 69A 92A 137A 183A
&XUUHQW�SHU�ĭ�#�����9 8A 14A 20A 39A 58A 77A 114A 152A

Ordering Information Model kW Rating
Grid Emulator P/N 9410 -12
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