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EA-Elektro-AutomatikThe Power-Supply Company



EA-Elektro Automatik GmbH & Co. KGHelmholtzstrasse 31 – 37, 41747 Viersen (NRW)Germany, European Communitywww.elektroautomatik.deea1974@elektroautomatik.deOwnershipEA-Elektro-Automatik is a 100% owner-managed enterpriseMain Activities R&D and manufacturing of power electronics for energy conversion focusing on:Programmable Laboratory Power Supplies (DC)Programmable Electronic loads (DC), conventional any regenerativesProgrammable 19” Power Racks 15U, 24U, 38U, 42U, 47UImportant fact: And what power range do we supply? Anything between:0… 2000V DC, 0…5000A, 0…1MW       Is fully standard (!)
EA-Elektro-AutomatikThe Power-Supply Company



Facts:Foundation in 1974 in Viersen (North Rhine-Westphalia), Germany (EC)near-by Düsseldorf  (30 km) and Cologne (60 kmTotal number of employees including facilities abroad: Approx. 300Main Factory (R&D, production)Viersen (Germany) staff: Approx. 210Branches Abroad:EA Elektro-Automatik China (Shanghai) with branch offices Shenzen, HK and Taipei (TW ROC)EA Elektro-Automatik USA (San Diego/CA)EA Liaison/Sales office Russia (Moskow)China Production Joint Ventures:Shanghai, German-Chinese partner, staff:  80 with 50 constantly engaged for EAZhang Mu Tou (Guandong province), Austrian partner, staff: 200 with 40 constantly engaged for EAExtract of main customers in distribution and industry:RS Components, Farnell/element14, Distrelec, Conrad, Datatec, Equipement Scientifique, Robert Bosch, Kostal, TRW, Delphi, Hella, Continental, Denso, Lear, Daimler, VW, Audi, Porsche, Valeo, Panasonic, Daimler, BMW, Siemens,  Thales, SMA and many more
EA-Elektro-AutomatikThe Power-Supply Company



EA-Elektro-AutomatikBusiness Piles BusinessPilesOEMs andStrategic Accounts GlobalDistributors SpecialisedDistributors



EA-Elektro-AutomatikProduct Range ProductRangePower Systems ProgrammablePower Supplies ProgrammableElectronic Loads ComplementaryProducts



Typical user areasR&D - Research & Development- Of analogue and digital  circuits- Of electrical- and electronic                                                                                              components, active and passive                                                                                     Industrial automated testing,  - test benches, - Burn-in installations - ATE(auto-testing) systemsElectro-chemical processing installationsControl and automation - quality validation, - cycle and ageing testingService, repair and maintenanceTechnical training and vocational-education in institutes and universities 



Typical markets and branchesAerospace and                                                                                                                Aeronautical industryAutomotive industry                                                                                                          Fuel engine, electric engine (EV)Chemical industry (electro-chemical processing,  electro plating, water purification, corrosion protection, degaussing)Communication industry, radio frequency (RF) and microwave, telecom (GSM/UMTS/LTE), radarComponent-, appliance- and machine manufacturing industryControl- and automation IndustryDefence (military) industryRegenerative energy  (photovoltaic, wind, water)Electro-chemical energy storage (batteries, capacitors, fuel cells)Universities, technical schools, research institutes,                                                                        vocational education, technical training



What is Autoranging? Typical example see belowInvestment-saving example when comparing TDK Lambda source GEN series with EA source PS 9000 1U series:For testing three devices (EUT) of  same kind, with a nominal power consumption of 2.4kW but different nominal (input) voltages, three different input currents (current consumption) need to be provided by the source to serve the ETs:(P / U = I)1) EUT 2.4kW, nominal voltage 24V = requires 100A input current (24Vx100A = 2.4kW) 2) EUT 2.4kW, nominal voltage 48V = requires   50A input current (48Vx  50A = 2.4kW)3) EUT 2.4kW, nominal voltage 60V = requires   40A input current (60Vx  40A = 2.4KW)U-I rectangular output characteristic             versus  U-I-P flexible output characteristicTDK Lambda Genesys (3.3kW) EA-PS 9080-100 1U (3kW)U-I- rectangular output characteristic requires: U-I-P flexible characteristic requires::GEN-30-110      0-30VDC, 0-110A, 3.3kW Source 1) 0…80VDC, 0…100A, 3kWGEN-60-55        0-60VDC, 0- 55A, 3.3kW This source, PS 9080-100 1U can fully Or GEN-80-125 0-80VDC, 0-125A, 10kW (!) cover all three equipements under test (EUT).Conclusion: Using a conventional DC source such as TDK-Lambda GEN series, it requires min. two (2) different 3.3kW power sources to test allthree ETUs, (24V, 48V and 60V) or, one much oversized and overpriced 80V 10kW source. The 3.0kW source of EA with the flexible auto-rangingoutput however, can power all three ETUs. Moreover, it still operates on a single-phase 220/230/240V~ mains supply, whilst the TDK Lambda unitswill require 3-phase 400V~ mains.



Conventional vs. regenerative electronic loadsGenerally said, under a permanent, several-hours lasting utilization per working day, a regenerative electronic load will completely amortize within just few years owing to the enormous reduction in electricity bill, (Ø 2-4 Y). Subsequently, it will even start generating revenue once reached the ROI, similar to a PV (solar) inverter.Take as a best example „our 145kW submarine“ fuel cell, with a long-time testing of up to 16 h per day.Investment of the high-power load system was: € 180,000.00. The cost reduction in electricity bill was about€ 102,600.00 in the first year and approx. € 51,300 in the consecutive years. A full amortization (ROI) was already achievedafter approx. 2.5 years of operation. Revenue thereafter and per year: € 54.000,00.By the way: The price difference between a regenerative load as compared to a conventional (heat-dissipating) electronic load, is typically compensated for within 1-2 years, owing to the daily saving in electricity bill.



Our main product linesDC Laboratory Power-SuppliesLow-costEA-PS 2000B (µ) 100…332W @ up to 168V & 20AMedium-gradeEA-PS 3000C(µ) 160…650W @ up to 150V & 40AHigh-endEA-PS 9000 T (µ) 320W…1.5kW @ up to 500V & 60A EA-PSI 9000 T (µ) 320W…1.5kW @ up to 500V & 60AEA-PSI 9000 DT (µ) 320W…1.5kW @ up to 750V & 60AEA-PS  9000 1U (µ) 1.5kW…3kW @ up to 750V & 100AEA-PS  9000 2U (µ) 1kW…3kW @ up to 750V & 120A EA-PSI 9000 2U(FPGA)         1kW...3kW @ up to 750V & 120AEA-PS & PSE 9000 3U (µ) 5/10/15kW  @ up to 1500V & 510AEA-PSI 9000 3U (FPGA) 5/10/15kW @ up to 1500V & 510AEA-PSI 10000 4U (FPGA) 30kW @ up to 2000V & 1000A



Our main product linesDC Electronic Loads, Conventional & RegenerativeEA-EL 3000 B 400W @ up to 500V & 60AEA-EL 9000 T 300W…1.2kW @ up to 750V & 60AEA-EL 9000 DT 300W…1.2kW @ up to 750V & 60AEA-EL 9000 B 1.5kW…14.4kW @ up to 750V & 1020AEA-ELR 9000 & 10000  3.5…30kW @ up to 2000V & 1000AEA-ELR 5000 320W up to 3.2 kW @ up top 200V, up to 25ABi-Directional Power SuppliesEA-PSB 9000 & PSB 10000 5…30kW @ up to 200V & 1000A“Green” Recovery load (feed back into the local grid)EA-PS/PSI/EL/ELR Power Racks up to 2000V, 5000A and 1MW, 19” 15U up to 47U Unidirectional sink or source (conventional and regenerative) or combinedBi-directional source/sink regenerative (PSB 9000 based racks)



Our main product lines:About our DC Power-Racks and in generalAnything between 0 - 2000 VDC0 - 5000 A0 - 1MWIs our standard “off-the-shelf” product !Power racks 30kW – 1MW @ up to 2000V & 5000AEA-PS/PSI/EL/ELR Racks 19” 15U up to 47U Unidirectional source or sink (conventional and regenerative) or combinedBi-directional source/sink regenerative (PSB 9000 based racks)



EA-PS 9000 2UCortex M3 µ-processor



EA-PS 9000 2UCortex M3 µ-processorHigh-end DC laboratory power-supplies PS 9000 2U featuring:1kW, 1.5kW, 3kW with flexible (auto-ranging) output0-40V, up to 0-750V0-4A up to 0-120AHighly isolated built-up of HMI, power boards, µ-processor and communication unit, eliminating major potential problems such as ground loopsController (16 bit) with high-performance μ-processor (Cortex M3), fast stimulus-response for programming and performing of settings Operation modes constant voltage-, power-, current adjustable 0…100%by digital encodersFlexible auto-ranging output with auto-cross-over between CV, CC, CPFast-discharge of output capacitance (DC OFF) to IEC1010 (<10 sec. for <60V)Insulated analogue interface (0-5V/0-10V), USB and Ethernet on boardShare-bus for power sharing in parallel operation modeShare-bus to form a source-sink system with e-load series EL9000B & ELR 9000Protections: OTP, DC OVP, over-current, short-circuit, overloadLarge DOT Matrix LC-display (5 digit) with memory functionsHousing 19” rack 2U, 466 mm depthOption HS “high-speed” allowing 10-20 times faster up- and down rampingSoftware “ea-power-control” free-ware version and professional version



EA-PS 9000 2UCortex M3 µ-processorTypical Usage:R & D laboratories in universities, research institutes and industry.Automated testing in end-of-line and burn-in test benches (low-to-medium power applications)Typical applications:As described under series PS/PSI 9000 T, testing of components and devices and as replacement for electro-chemical storage sources, for under- and over-voltage testing, performance and quality validation.Specific advantages of series EA-PS 9000 2UThe analogue interface is fully insulated and thus not sensitive to e.g. ground loops or mains potential variations.Fast reaction time of the output upon a manual setting, external trigger or command (fast stimulus-response) owing to a high-performance Cortex M3 µ-processor. High insulation of human-machine interface (HMI), communication unit, micro-controller and power boards towards mains potential, for enhanced operator safety and high operational reliabilityBuilt-in three-way interface: Insulated analogue interface (0-5V/0-10V), USB and Ethernet on board for the remote control, bringing about a wider scope of usage in digital control environment.



EA-PS  (& PSE) 9000 3UCortex M3 µ-processor5-15 kW Example 15U, 24U, 34UPS 9000 3U backsidePSE 9000 3U backside



EA-PS (& PSE) 9000 3UCortex M3 µ-processorHigh-end DC laboratory power-supplies featuring:5kW, 10kW, 15kW with flexible auto-ranging output, expandable to up to 150 kW and more0-40V, up to 0-1500V, V (all auto-ranging)0-30A up to 0-510AHighly isolated built-up of HMI, power boards and communication unit,eliminating major potential problems such as ground loopsμ-processor controller (16 bit) with high-performance (Cortex M3), fast stimulus-response for programming and performing of settingsOperation modes constant voltage-, power-, current, adjustable 0…100% by digital encodersFlexible auto-ranging output with auto-cross-over between CV, CC, CPFast-discharge of output capacitance (DC OFF) to IEC1010 (<10 sec for <60V)PS   : Insulated analogue interface (0-5V/0-10V), USB and EthernetPSE: Insulated analogue interface (0-5V/0-10V), USB, and “plug n’ play slotto host various optional plug-in interfaces (see IF-AB-XX options) such asRS232 CAN, Ethernet, Profibus/Profinet, Ethercat, Modbus, Devicenet.Share-bus for power sharing in parallel operation modePSE: Includes summary function (total current and power) in parallel modeShare-bus to form a source-sink system with e-load series EL9000B & ELR 9000Protections: OTP, DC OVP, over-current, short-circuit, overloadLarge DOT Matrix LC-display (5 digit) with memory functionsHousing 19” rack 3U, 675 mm depthOption HS “high-speed” allowing up to 5 times faster up and down rampingSoftware “ea-power-control” free-ware version and professional version



EA-PS (& PSE) 9000 3UCortex M3 µ-processorTypical Usage:Heavy-duty applications (5kW- 150kW and more) in the industrial sector, were “pure” DC laboratory power quality (mV regulation and mV ripple) is indispensable.Research and development at high-power loads in universities, research institutes and industryAutomated testing in end-of-line and burn-in facilities (high power applications 5kW to 150kW)Typical applications:Charging of Li-Ion power-packs and high-power ultra-caps.Endurance testing of heavy-duty components such as DC rectifier bridges, FET (field-effect transistor) IGBT (bi-polar transistor), thyristor blocks, high-power halogenouslamps and  LED bundles.Development and testing of large resistive, inductive and capacitive loads and appliances such as DC motors (electric engines), electric ballasts, magnetics, DC/AC commercial and photovoltaic inverters, indirect converters in UPS or PFC circuits (heavy duty)



EA-PS (& PSE) 9000 3UCortex M3 µ-processorTypical applications:Development and testing of high-power active and passive components, digital and analogue circuits, electrical and electronic appliances and devices in industrial, automotive, military, aeronautical, telecommunication and solar environment (heavy duty)In replacement of a battery e.g. for under- and over-voltage and under- and over-current testing of battery powered equipment in automotive, military and aeronautical environment i.e. on all sensitive heavy-duty DC electronic devices contained therein (control electronic, hydraulic, breaking systems, lightning).Simulation of high power sources such as alternators for commercial and electrical vehicles of up to 1500V 



EA-PSI 9000 2U (intelligent)FPGA controler(Field Programmable Gate Array) 



EA-PSI 9000 2U (intelligent)FPGA controler(Field Programmable Gate Array) High-end DC laboratory power-supplies featuring:1.0kW, 1.5kW, 3.0kW with flexible (auto-ranging) output0-40V up to 0-750V0-4A up to 0-120AHighly isolated built-up of HMI, power boards, µ-processor and communicationunit, eliminating major potential problems such as ground loopsController (16 bit) unit based upon FPGA with integrated sequencer, arbitrary and with default wave forms, extremely fast stimulus-response for programming and performing of settingsOperation modes constant voltage-, current-, power, adjustable 0…100% via digital encodersAdjustable output impedance, for simulation of sources such as PV panels,alternators, batteries, fuel cells, cable inductances.Flexible auto-ranging output with auto-cross-over between CV, CC, CP, CRFast-discharge of output capacitance (DC OFF) to IEC1010 (<10 sec for <60V)Insulated analogue interface 0-5V/0-10V and USB on boardTrue master-slave bus with summary function for parallel operation of up to 14 unitsShare-bus to form a source-sink system with e-load series EL9000B & ELR 9000Protections: OTP, DC OVP, short-circuit, overloadPlug’n play slot for optional digital interfaces RS232, CAN, Ethernet, Profibus,Profinet, Ethercat, Devicenet, Modbus (refer to EA-IF AB options)Software “ea-power-control” free-ware version and professional versionTFT touch display 64,000 colours (up to 5-digit) for highly intuitive operationHousings 19” rack 3U, 675 mm depthOption HS “high-speed” allowing up to 5 times faster up and down ramping



EA-PSI 9000 2U (intelligent)FPGA controler(Field Programmable Gate Array)Typical Usage:R&D laboratories of universities and in industrial environmentAutomated test benches of medium power size (640W – 3.0kW)Typical applicationsDevelopment and testing of active and passive components, digital and analogue circuits, electrical and electronic appliances and devices in industrial sectors such as automotive, regenerative energy (solar/wind/water) communication (data com) and aeronautical market.Replacing the battery source in laboratory environment by simulating its various voltage/energy conditions. In automotive environment e.g. powering all electronic devices such as fuel injection pump, break assistant, audio and video devices (HiFi, GPS, mobile phone), headlamps, illumination, windscreen wipers etc.Ageing and functional test of halogenuous bulbs and LEDs and submitting these to under- and over-voltage conditionsUnder- and over-voltage testing of transmitters and base stations or related devices in telecom and data communication environment with e.g. -48V or 60V.Testing of under- and over voltage conditions on DC/AC inverters used in automotive and emergency power (UPS) installations, simulation of a PV (photovoltaic) solar panel for MPPT (maximum-power-point tracking) validation and run-in test of solar (PV) inverters.



Specific advantages of series EA-PSI 9000 2UThe analogue interface is fully insulated and thus not sensitive to e.g. ground loops or mains potential variations.Fast reaction time of the output upon a manual setting, external trigger or command (fast stimulus-response) owing to a high-performance FPGA (16 bit) controller High insulation of human-machine interface (HMI), communication unit, micro-controller and power boards towards mains potential, for enhanced operator safety and high operational reliabilityLarger choice of digital plug'n play interfaces for the remote control, bringing about a wider scope of usage in digital control environmentThe user may vary the output impedance of the unit according to what he wishes to simulate, e.g. a PV source, a battery, a capacitor, or a large cable inductanceThe integrated programmable sequencer (I/U, U/I) with default wave forms such as sinus, square, triangle, trapezoidal, arbitrary, ramping, allowing generating a wide scope of output signals. The touch panel's logic menu enables the user to control the units in a most intuitive manner without necessarily reading the manual for executing basic to extended functionsCalibration function; within 1% of nominal, the user is enabled to calibrate the unit himself.
EA-PSI 9000 2U  (intelligent)FPGA controller(Field Programmable Gate Array) 



EA-PSI 9000 3U (intelligent)FPGA controller(Field Programmable Gate Array) 5-15 kWExample 60 kW - 12U 15U           24U              34U               42U



EA-PSI 9000 3U (intelligent)FPGA controller(Field Programmable Gate Array) High-end heavy-duty DC laboratory power-supplies featuring:5kW, 10kW, 15kW (all auto-ranging), expandable up to 150 kW and more0-40V, up to 0-1500V0-30A up to 0-510A Highly isolated built-up of HMI, power boards, µ-controller and communication unit, eliminating major potential problems such as ground loopsController (16 bit) unit based upon FPGA with integrated sequencer, arbitrary andwith default wave forms, extremely fast stimulus-response for programming andperforming of settingsOperation modes constant voltage-, power-, current, resistance, adjustable0…100% via digital encoders.Adjustable output impedance  for simulation of sources such as PV panels,alternators, batteries, fuel cells, cable inductances.Flexible auto-ranging output with auto-cross-over between CV, CC, CP, CRFast-discharge of output capacitance (DC OFF) to IEC1010 (<10 sec for <60V)Insulated analogue interface 0-5V/0-10V and USB on boardTrue master-slave bus with summary function for parallel operation of up to 16 unitsShare-bus to form a source-sink system with e-load series EL9000B & ELR 9000Protections: OTP, DC OVP, short-circuit, overloadPlug’n play slot for optional digital interfaces RS232, CAN, Ethernet, ProfibusProfinet, Devicenet, Ethercat, Modbus (refer to EA-IF AB options)Software “ea-power-control” free-ware version and professional versionTFT touch display 64,000 colours (up to 5-digit) for highly intuitive operationHousings 19” rack 3U, 675 mm depthOption HS “high-speed” allowing 5 times faster up and down ramping



Typical Usage:Advanced heavy-duty applications (5kW - 150kW and more) in the industrial sector, were “pure” DC laboratory power quality (mV regulation and mV ripple) is indispensable.Sophisticated and highly-sensitive automated testing in end-of-line and burn-in facilities Typical Applications:Charging of Li-Ion power-packs and high-power ultra-caps.Endurance testing of heavy-duty components such as DC rectifier bridges, FET (field effect transistor packs), IGBT (bipolar transistor), halogen and  LED high-power bundles.Development and testing of large inductive and capacitive loads and appliances such as DC electric motors, electronic ballasts, magnetics, DC/AC inverters (in Telecom, automotive, industrial  and photovoltaic environment), UPS and PFC DC indirect circuits, wafer heating, low-voltage plasma.True simulation of  the varying inner resistance of a battery source or a fuel cell as required in automotive, military and aeronautical environment i.e. for a full performance and a close-to-reality testing on all sensitive heavy-duty DC electronic devices contained therein (control electronic, hydraulic, breaking systems, illumination, DC electric motors, satellite on-board devices etc.)
EA-PSI 9000 3U (intelligent)FPGA controller(Field Programmable Gate Array)



EA-PSI 9000 3U (intelligent)FPGA controller(Field Programmable Gate Array) Typical Applications:Development and sequence-testing of high-power consuming sensitive active and passive components, digital and analogue circuits, electrical and electronic appliances and devices in industrial, automotive, military, aeronautical, telecom and solar environment with the possibility to use the integrated sequencer (arbitrary generator and default wave forms) allowing generating highly dynamic profiles. The sequencer allows 4096 freely programmable points and includes default profiles such as sinus, square, triangle and arbitrary function. These functions can be stored and recalled by the user respectively.True simulation of an electro-chemical storage source (battery) i.e. reproducing the varying voltages and capacities with the varying inner resistance states that a battery in the field may adopt (batteries used in automotive-, telecom-, UPS-, military-, aeronautic/aerospace environment). Different types of batteries such as lead, lead-acid, lead-fleece, Ni-Cd, Ni-MH or Lithium, but also the characteristic of a fuel cell may be truly simulated. This permits a most effective inspection offunctionality and performance of many battery-operated consumer- or industrial product and devices used in e.g. cars and trucks, aeroplanes, rockets and satellites, power tools, illumination (LED, halogenous) just to mention a few.Furthermore, different types of PV (photovoltaic) panels such as mono-crystalline, poly-crystalline and thin-film  panels in arrays up to 1500VDC may be truly simulated, as well as their variating output characteristic under varying temperature conditions.Owing to the ability of an output impedance modification by the user,  it is possible to simulate a large                  inductance connected to the output terminals of the source such as extremely long power wires                                as the are typically installed in large aeroplanes, rockets and boats.



Specific advantages of series EA-PSI 9000 3UThe analogue interface is fully insulated and thus not sensitive to e.g. ground loops or mains potential variations.Fast reaction time of the output upon a manual setting, external trigger or command (fast stimulus-response) owing to a high-performance FPGA controller (up to 16 bit) High insulation of human-machine interface (HMI), communication unit, micro-controller and power boards towards mains potential, for enhanced operator safety and high operational reliabilityLarger choice of digital plug'n play interfaces for the remote control, bringing about a wider scope of usage in digital control environmentThe user may vary the output impedance of the unit according to what he wishes to simulate, e.g. a PV source, a battery, a capacitor or a large cable inductancesThe integrated programmable sequencer (arbitrary, I/U, U/I) with default wave forms such as sinus, square, triangle, trapezoidal, ramp, allowing generating a wide scope of output signals. The touch panel's logic menu enables the user to control the units in a most intuitive manner without necessarily reading the manual before executing basic to extended functionsCalibration function; Within 1% of nominal, the user is enabled                                        to calibrate the unit himself.
EA-PSI 9000 3U  (intelligent)FPGA controller(Field Programmable Gate Array) 



EA-PSI 9000 15U and 24U(rack systems)FPGA controller(Field Programmable Gate Array) High-end heavy-duty DC laboratory power-supply racks, featuring:30kW up to 90kW (all auto-ranging)0-80V up to 0-1500V (all flexible)0-60A up to 0-3060A Highly isolated built-up of HMI, power boards and communication unit, eliminating major potential problems such as ground loopsController (16 bit) unit based upon FPGA with integrated sequencer, freely programmable and with default wave forms, extremely fast stimulus-response for programming and performing of settingsOperation modes constant voltage-, power-, current, resistance, adjustable 0…100% via digital encoders.Adjustable output impedance  for simulation of sources such as PV panels,alternators, batteries, fuel cells, cable inductances.Flexible auto-ranging output with auto-cross-over CV, CC, CP, CRFast-discharge of output capacitance (DC OFF) to IEC1010 (<10 sec for <60V)Insulated analogue interface 0-5V/0-10V and USB on boardShare-bus to form a source-sink system with e-load series EL 9000 B  /ELR 9000Protections: OTP, DC OVP, short-circuit, overloadPlug’n play slot for optional digital interfaces RS232, CAN, CANopen, Ethernet, ProfibusProfinet, Modbus TCP, EtherCAT (refer to EA-IF AB options)Software “EA Power Control” free-ware version and professional versionTFT touch display 64,000 colours (up to 5-digit) for highly intuitive operation19”-cabinets on wheels 15U (30-45kW) and 24U (60-90kW)Comply with EN 60950 (safety for IT installations)



EA-Power Racks up to 1MWAs DC Power Supplies,As DC Electronic Loads (conventional and regenerative)or combined as DC Source-Sink System and/or Bi-directionalFlexibly configurable power rack as DC supply or DC load or combined or bi-directionalPowers from 30kW up to 240 kW in a single rackVoltages from 0-40 V up to 0-2000 VDCCurrents from 0-60 A up to 0-5000ARemotely programmable via analogue and digital interfacesFactory-installed interfaces and „plug n play“ slotState-of-the-art µ- processor controller (FPGA)Highly isolated modular architecturePV (solar) array simulationBattery and fuel-cell simulationFunction generator, sine, square, trapezoidal, ramp, arbitraryAlarm Management, user profilesBattery and fuel-cell simulationFunction generator, sine, square, trapezoidal, ramp, arbitrary19" Cabinets 15U, 24U, 38U, 42U and 47USafety: EN 60950 (IT Systems) or EN 60204-1 (Machines)Analogue, Ethernet, USB, CAN, Profibus, GPIB and many moreUser software „EA Power Control“ (optional: Multicontrol „app“)



Conventional DC Electronic LoadsEA-EL 3000 B



EA-EL 3000 BElectronic Load (conventional) with versatile multi-function controllerThis adjustable and programmable bench top series of conventional electronic loads is equipped with a highly performing FPGA (Field Programmable Gate Array) controller with 16-bit resolution. It features a highly flexible DC input range for a usage at either high voltage or high current as required, within the nominal power rating. It is equipped with a comfortable colour display integrating multiple functions such as a function generator with default wave forms (e.g. square, rectangle trapezoidal, ramp), memory, alarm manager and user profiles. It displays U/I/R/P values with 4 digit resolution. The DC input has and active suppression to impede oscillations, an input filter protection against excessive HF AC content, a sophisticated thermal management for a gradual automatic derating against excessive load/temperature conditions, is highly stable owing to a measurement-band of 1Mhz for U/I/P and allows 0...100% adjustable parameters. It is extremely dynamic (50µs current pulses) and generates no ripple (FET linear technology). For external automated control, this series is supplied with on-board isolated 0-5V/0-10V analogue, USB and Ethernet (LAN) interface. This series is an ideal tool for all kind of demanding load testing in R&D where reproducible test data is essential and is suitable for automated test-system integration.Powers 0-400WVoltages 0-80V up to 0-500V DCCurrents 0-10A up to 0-60AFPGA-based controller, programmableIsolated analogue 0-5V/0-10V, USB and Ethernet (LAN) interface on board (optional)Operation modes CV, CC, CP, CR, battery discharge mode, enhanced filters and protective functionsIntegrated function generator with default waveforms, arbitrary, memory, alarm manager, user profilesColour display for values, status and notificationsControl software “ea-power-control”, available as basic free-ware and licensed professional softwareAttractive bench-top housing with carrying/standing handle



EA-EL 3000 BMeters U/I/P/R, Multilingual colour displayInput voltage 90-264V~ 45-66HzBench housing      WxHxD 308 x 103 x 325 mmTypical usage:For bench top R&D, for sensitive low-noise and/or highly dynamic applicationsTypical applications:Programmed/sequenced dynamic load testing and aging simulation of DC sources of any kind such as battery chargers, telecom/industrial/open-frame/built-in and/or laboratory power supplies etc. Programmed/sequenced load testing of DC sources such as PV modules (small solar arrays)Discharging of all types of energy storage devices such as batteries (Li, Pb, Ni-Cad, Ni-MH) capacitors and fuel cells.Programmed/sequenced testing of semiconductors, passive and active electronic components such us rectifiers, fuses, transistors (IGBT,FET), contacts, diodes, circuit breakers etc.



Conventional DC Electronic LoadsEA-EL 9000 T



EA-EL 9000 TElectronic Load (conventional) with versatile multi-function controllerThis adjustable and programmable bench top series of conventional electronic loads is equipped with a highly performing FPGA (Field Programmable Gate Array) controller with 16-bit resolution. It features a highly flexible DC input range for a usage at either high voltage or high current as required, within the nominal power rating. It is equipped with a comfortable TFT touch panel (easy-to-operate intuitive menu structure) integrating multiple functions such as a function generator with default wave forms (e.g. sinus, square, trapezoidal, ramp, arbitrary), memory, alarm manager and user profiles. It displays U/I/R/P values with 4 digit resolution. The DC input has and active suppression to impede oscillations, an input filter protection against excessive HF AC content, a sophisticated thermal management for a gradual automatic derating against excessive load/temperature conditions, is highly stable owing to a measurement-band of 1Mhz for U/I/P and allows 0...100% adjustable parameters. It is extremely dynamic (50µs current pulses) and generates no ripple (FET linear technology). For external automated control, this series is supplied with on-board isolated 0-5V/0-10V analogue, USB and Ethernet (LAN) interface. This series is an ideal tool for all kind of demanding load testing in R&D where reproducible test data is essential and is suitable for automated test-system integration.Powers 300W up to 1.2kWVoltages 0-80V up to 0-750V DCCurrent 0-5A up to 0-60A FPGA-based controller, programmableIsolated analogue 0-5V/0-10V, USB and Ethernet (LAN) interface on boardOperation modes CV, CC, CP, CR, battery discharge mode, enhanced filters and protective functionsIntegrated function generator with default waveforms, arbitrary, memory, alarm manager, user profilesTFT touch panel (64,000 colours) and setting encoders (intuitive easy-to-operate HMI)Control software “ea-power-control”, available as basic free-ware and licensed professional softwareAttractive bench-top housing with carrying/standing handle



EA-EL 9000 TMeters U/I/P/R, TFT touch Display, 4-digitInput voltage 100-240V~ 50/60HzBench housing      WxHxD 276 x 103 x 355 mm (1.0 & 1.5kW: 415 mm depth) Typical usage:For bench top R&D, for sensitive low-noise and/or highly dynamic applicationsTypical applications:Programmed/sequenced dynamic load testing and aging simulation of DC sources of any kind such as battery chargers, telecom/industrial/open-frame/built-in and/or laboratory power supplies etc. Programmed/sequenced load testing of DC sources such as PV modules (small solar arrays)Discharging of all types of energy storage devices such as batteries (Li, Pb, Ni-Cad, Ni-MH) capacitors and fuel cells.Programmed/sequenced testing of semiconductors, passive and active electronic components such us rectifiers, fuses, transistors (IGBT,FET), contacts, diodes, circuit breakers etc.



Conventional DC Electronic LoadsEA-EL 9000 DT



EA-EL 9000 DTElectronic Load (conventional) with versatile multi-function controllerThis adjustable and programmable bench top series of conventional electronic loads is equipped with a highly performing FPGA (Field Programmable Gate Array) controller with 16-bit resolution. It features a highly flexible DC input range for a usage at either high voltage or high current as required, within the nominal power rating. It is equipped with a comfortable TFT touch panel (easy-to-operate intuitive menu structure) integrating multiple functions such as a function generator with default wave forms (e.g. sinus, square, trapezoidal, ramp, arbitrary), memory, alarm manager and user profiles. It displays U/I/R/P values with 4 digit resolution. The DC input has and active suppression to impede oscillations, an input filter protection against excessive HF AC content, a sophisticated thermal management for a gradual automatic derating against excessive load/temperature conditions, is highly stable owing to a measurement-band of 1Mhz for U/I/P and allows 0...100% adjustable parameters. It is extremely dynamic (50µs current pulses) and generates no ripple (FET linear technology). For external automated control, this series is supplied with on-board isolated 0-5V/0-10V analogue, USB and Ethernet (LAN) interface. This series is an ideal tool for all kind of demanding load testing in R&D where reproducible test data is essential and is suitable for automated test-system integration.Powers 300W up to 1.2kWVoltages 0-80V up to 0-750V DCCurrent 0-5A up to 0-60A FPGA-based controller, programmableIsolated analogue 0-5V/0-10V, USB and Ethernet (LAN) interface on boardOperation modes CV, CC, CP, CR, battery discharge mode, enhanced filters and protective functionsIntegrated function generator with default waveforms, arbitrary, memory, alarm manager, user profilesTFT touch panel (64,000 colours) and setting encoders (intuitive easy-to-operate HMI)Control software “ea-power-control”, available as basic free-ware and licensed professional softwareAttractive bench-top housing with carrying/standing handle



EA-EL 9000 DTMeters U/I/P/R, TFT touch Display, 4-digitInput voltage 100-240V~ 50/60HzBench housing      WxHxD 276 x 103 x 355 mm (1.0 & 1.5kW: 415 mm depth) Typical usage:For bench top R&D, for sensitive low-noise and/or highly dynamic applicationsTypical applications:Programmed/sequenced dynamic load testing and aging simulation of DC sources of any kind such as battery chargers, telecom/industrial/open-frame/built-in and/or laboratory power supplies etc. Programmed/sequenced load testing of DC sources such as PV modules (small solar arrays)Discharging of all types of energy storage devices such as batteries (Li, Pb, Ni-Cad, Ni-MH) capacitors and fuel cells.Programmed/sequenced testing of semiconductors, passive and active electronic components such us rectifiers, fuses, transistors (IGBT,FET), contacts, diodes, circuit breakers etc.



Conventional Electronic LoadsEA-EL 9000 B HP 2UFPGA controller(Field Programmable Gate Array)



EA-EL 9000 B HP 2UFPGA controller(Field Programmable Gate Array) Electronic Load (conventional) with versatile multi-function controllerThis adjustable and programmable 19” 2U conventional electronic load series is equipped with a highly performing FPGA (Field Programmable  Gate Array) controller with 16-bit resolution. It features a highly flexible DC input range for a usage at either high voltage or high current as required, within the nominal power rating. It is equipped with a comfortable TFT touch panel (easy-to-operate intuitive menu structure) integrating multiple functions such as a function generator with default wave forms (e.g. sinus, square, trapezoidal, ramp, arbitrary), memory, alarm manager and user profiles. It displays U/I/R/P values with 4 digit resolution. The DC input has and active suppression to impede oscillations, an input filter protection against excessive HF AC content, a sophisticated thermal management for a gradual automatic derating against excessive load/temperature conditions, is highly stable owing to a measurement-band of 1Mhz for U/I/P and allows 0...100% adjustable parameters. It is extremely dynamic (50µs current pulses) and generates no ripple (FET linear technology). For external automated control, this series is supplied with on-board isolated 0-5V/0-10V (isolated) analogue and USB interface. An intelligent plug’n play slot allows retrofitting a multiple choice of optionally available interface modules such as CAN, Ethernet, Profibus, Modbus and others. This series is an ideal tool for all kind of demanding load testing to provide for reproducible test data and is suitable for automated system integration to form heavy-duty load banks. 600W to 2.4kW0-80V up to 0-750V DC0-10A up to 0-170A depending on modelProvide rated steady power at a higher ambient temperature of 30oCFPGA controlled and programmableIsolated analogue 0-5V/0-10V & USB interface on boardOperation modes CV, CC, CP, CR, battery discharge mode, enhanced filters and protective functionsIntegrated sequencer with default waveforms, memory, alarm manager, user profilesTFT touch panel (64,000 colours) and setting encoders (intuitive easy-to-operate HMI)Plug’n play digital interface slot (many optional interfaces e.g. Ethernet, CANopen, Profibus etc.)Control software “ea-power-control“ for automated testing & data loggingHousing 19” 2U for all power ratings up to 2.4kWTrue master-slave parallel operation with summary function, stackable to create heavy duty load racks



EA-EL 9000 B HP 2UFPGA controller(Field Programmable Gate Array)Meters U/I/P/R, TFT touch Display, 4-digitInput voltage 90-264V / 45-66HzHousing WxHxD 19” rack 2U, 498 mm deep incl. terminals (485 x 88  x 498 mm)Typical Usage:For laboratory usage in R&D and industry , for low noise and highly dynamic applicationsAutomated load test benches and burn-in roomsTypical Applications:Programmed/sequenced dynamic load testing and aging simulation of DC sources of any kind such as battery chargers, telecom power-supplies, industrial and laboratory power supplies, open-frame/built-in power supplies etc. Programmed/sequenced load testing of DC sources such as PV modules (solar arrays), car and truck alternators, electric vehicle motors (operating in generator mode).Discharging of all types of energy storage devices such as batteries (Li, Pb, Ni-Cad, Ni-MH) capacitors and fuel cells.Programmed/sequenced testing of semiconductors, passive and active electronic components such us rectifiers, fuses, transistors (IGBT,FET), contacts, diodes, circuit breakers etc.



Conventional Electronic LoadsEA-EL 9000 B HP 2QFPGA controller(Field Programmable Gate Array)



EA-EL 9000 B HP 2QFPGA controller(Field Programmable Gate Array)Electronic Load (conventional) with versatile multi-function controllerThis adjustable and programmable 19” 2U conventional electronic load series is equipped with a highly performing FPGA (Field Programmable  Gate Array) controller with 16-bit resolution. It features a highly flexible DC input range for a usage at either high voltage or high current as required, within the nominal power rating. It is equipped with USB port for PC remote control for basic V/I/P/R setting and optional functions such as a function generator with default wave forms (e.g. sinus, square, trapezoidal, ramp, arbitrary), memory, alarm manager and user profiles. The DC input has and active suppression to impede oscillations, an input filter protection against excessive HF AC content, a sophisticated thermal management for a gradual automatic derating against excessive load/temperature conditions, is highly stable owing to a measurement-band of 1Mhz for U/I/P and allows 0...100% adjustable parameters. It is extremely dynamic (50µs current pulses) and generates no ripple (FET linear technology). For external automated control, this series is supplied with on-board isolated 0-5V/0-10V (isolated) analogue and USB interface. An intelligent plug’n play slot allows retrofitting a multiple choice of optionally available interface modules such as CAN, Ethernet, Profibus, Modbus and others. This series is an ideal tool for all kind of demanding load testing to provide for reproducible test data and is suitable for automated system integration to form heavy-duty load banks. 600W to 2.4kW0-80V up to 0-750V DC0-10A up to 0-170A depending on modelAchieve very short voltage fall times when running the loads in parallel to a power supplyFPGA controlled and programmableIsolated analogue 0-5V/0-10V & USB interface on boardOperation modes CV, CC, CP, CR, battery discharge mode, enhanced filters and protective functionsIntegrated sequencer with default waveforms, memory, alarm manager, user profilesTFT touch panel (64,000 colours) and setting encoders (intuitive easy-to-operate HMI)Plug’n play digital interface slot (many optional interfaces e.g. Ethernet, CANopen, Profibus etc.)Control software “ea-power-control“ for automated testing & data loggingHousing 19” 2U for all power ratings up to 2.4kWStackable to create heavy duty load racks



EA-EL 9000 B HP 2QFPGA controller(Field Programmable Gate Array) Meters U/I/P/R, TFT touch Display, 4-digitInput voltage 90-264V / 45-66HzHousing WxHxD 19” rack 2U, 498 mm deep incl. terminals (485 x 88  x 498 mm)Typical Usage:Works with power supplies e.g., PSI 9000 2U/3U for two-quadrants operation (2Q).  For instance, the regenerated energy of decelerating motor could be consumed; or discharge the battery using two-quadrants operation (2Q)Automated load test benches and burn-in roomsTypical Applications:Programmed/sequenced dynamic load testing and aging simulation of DC sources of any kind such as battery chargers, telecom power-supplies, industrial and laboratory power supplies, open-frame/built-in power supplies etc. Programmed/sequenced load testing of DC sources such as PV modules (solar arrays), car and truck alternators, electric vehicle motors (operating in generator mode).Discharging of all types of energy storage devices such as batteries (Li, Pb, Ni-Cad, Ni-MH) capacitors and fuel cells.Programmed/sequenced testing of semiconductors, passive and active electronic components such us rectifiers, fuses, transistors (IGBT,FET), contacts, diodes, circuit breakers etc.



Conventional Electronic LoadsEA-EL 9000 B 3U, 6UFPGA controller(Field Programmable Gate Array)



EA-EL 9000 B 3U, 6UFPGA controller(Field Programmable Gate Array)Electronic Load (conventional) with versatile multi-function controllerThis adjustable and programmable 19” 3U/6U conventional electronic load series is equipped with a highly performing FPGA (Field Programmable  Gate Array) controller with 16-bit resolution. It features a highly flexible DC input range for a usage at either high voltage or high current as required, within the nominal power rating. It is equipped with a comfortable TFT touch panel (easy-to-operate intuitive menu structure) integrating multiple functions such as a function generator with default wave forms (e.g. sinus, square, trapezoidal, ramp, arbitrary), memory, alarm manager and user profiles. It displays U/I/R/P values with 4 digit resolution. The DC input has and active suppression to impede oscillations, an input filter protection against excessive HF AC content, a sophisticated thermal management for a gradual automatic derating against excessive load/temperature conditions, is highly stable owing to a measurement-band of 1Mhz for U/I/P and allows 0...100% adjustable parameters. It is extremely dynamic (50µs current pulses) and generates no ripple (FET linear technology). For external automated control, this series is supplied with on-board isolated 0-5V/0-10V (isolated) analogue and USB interface. An intelligent plug’n play slot allows retrofitting a multiple choice of optionally available interface modules such as CAN, Ethernet, Profibus, Modbus and others. This series is an ideal tool for all kind of demanding load testing to provide for reproducible test data and is suitable for automated system integration to form heavy-duty load banks. 1.5kW to 14.4kW0-80Vup to 0-750V DC0-20A up to 0-1020A depending on modelFPGA controlled and programmableIsolated analogue 0-5V/0-10V & USB interface on boardOperation modes CV, CC, CP, CR, battery discharge mode, enhanced filters and protective functionsIntegrated sequencer with default waveforms, memory, alarm manager, user profilesTFT touch panel (64,000 colours) and setting encoders (intuitive easy-to-operate HMI)Plug’n play digital interface slot (many optional interfaces e.g. Ethernet, CANopen, Profibus etc.)Control software “ea-power-control“ for automated testing & data loggingHousing 19” 3U for all power ratings up to 7.2kWTrue master-slave parallel operation with summary function, stackable to create heavy duty load racks



EA-EL 9000 B 3U, 6UFPGA controller(Field Programmable Gate Array)Meters U/I/P/R, TFT touch Display, 4-digitInput voltage 115/230V~ 50/60HzHousing WxHxD 19” rack 3U, 510 mm deep incl. terminals (485 x 133  x 510 mm)Typical Usage:For laboratory usage in R&D and industry , for low noise and highly dynamic applicationsAutomated load test benches and burn-in roomsTypical Applications:Programmed/sequenced dynamic load testing and aging simulation of DC sources of any kind such as battery chargers, telecom power-supplies, industrial and laboratory power supplies, open-frame/built-in power supplies etc. Programmed/sequenced load testing of DC sources such as PV modules (solar arrays), car and truck alternators, electric vehicle motors (operating in generator mode).Discharging of all types of energy storage devices such as batteries (Li, Pb, Ni-Cad, Ni-MH) capacitors and fuel cells.Programmed/sequenced testing of semiconductors, passive and active electronic components such us rectifiers, fuses, transistors (IGBT,FET), contacts, diodes, circuit breakers etc.



DC electronic loads with energy recoveryEA-ELR 9000 3UFPGA controller(Field Programmable Gate Array) 



EA-ELR 9000 3UFPGA controller(Field Programmable Gate Array) High-End DC Electronic Loads with Energy Recovery into the Local Grid.Most electricity & cost saving, these electronics loads do not dissipate theextracted energy from a DC source into the ambient, but recover up to 95% of theenergy into the local grid. This reduces the electricity bill and eases the heat management within a burn-in installation by reducing the investment for heavy temperature cooling devices which are also heavy electricity consumers.3.5kW, 7.0kW, 10.5kW0-80V up to 0-1500V0-22A up to 0-510ADC-to-AC mains-synchronised inverter function with energy recovery into thelocal grid (electricity and cost saving, fast amortisation/ROI)Highly isolated built-up of HMI, power boards and communication unit,eliminating major potential problems such as ground loopsFPGA based controller with integrated sequencer, freely programmablewith default wave forms, fast stimulus response / programmingand performing of settings, up to 16 bit resolutionInsulated analogue interface 0-5V/0-10V and USB “on board”Operation modes CV, CC, CP, CRTFT touch display, 64,000 colours, up to 5-digit for a highly intuitive operationPlug’n play slot for optional digital interfaces RS232, CAN, Ethernet, Profibus,Profinet, Devicenet, Modbus ans more (refer to EA-IF AB-XX options)Freeware and professional control software “ea-power-control” Housings 19” rack 3U, 714 mm depth for all power ratings (3.5kW to 10.5kW)True master-slave bus with summary function for parallel operation, share-bus to form a sink-source systemProtections: OTP, short-circuit, overloadOptional ENS (AC grid monitor) for safe disconnection (mandatory when testing autarkic sources)



EA-ELR 9000 3U HPFPGA controller(Field Programmable Gate Array) High-End DC Electronic Loads with Energy Recovery into the Local Grid.Most electricity & cost saving, these electronics loads do not dissipate theextracted energy from a DC source into the ambient, but recover up to 95% of theenergy into the local grid. This reduces the electricity bill and eases the heat management within a burn-in installation by reducing the investment for heavy temperature cooling devices which are also heavy electricity consumers.5kW, 10kW, 15kW0-80V up to 0-1500V0-22A up to 0-510AAC wide range input 360-528V, for 400V and 480V gridsDC-to-AC mains-synchronised inverter function with energy recovery into thelocal grid (electricity and cost saving, fast amortisation/ROI)Highly isolated built-up of HMI, power boards and communication unit,eliminating major potential problems such as ground loopsFPGA based controller with integrated sequencer, freely programmablewith default wave forms, fast stimulus response / programmingand performing of settings, up to 16 bit resolutionInsulated analogue interface 0-5V/0-10V and USB “on board”Operation modes CV, CC, CP, CRTFT touch display, 64,000 colours, up to 5-digit for a highly intuitive operationPlug’n play slot for optional digital interfaces RS232, CAN, Ethernet, Profibus,Profinet, Devicenet, Modbus ans more (refer to EA-IF AB-XX options)Freeware and professional control software “ea-power-control” Housings 19” rack 3U, 714 mm depth for all power ratings (5kW to 15kW)True master-slave bus with summary function for parallel operation, share-bus to form a sink-source systemProtections: OTP, short-circuit, overloadOptional ENS (AC grid monitor) for safe disconnection (mandatory when testing autarkic sources)



Typical usage:For laboratory usage in R&D and industry , where low-noise and low-heat dissipation is crucialAutomated load test benches and burn-in rooms with critical temperature conditionsTypical Applications:Programmable and sequenced burn-in testing and ageing simulation of DC sources (power supplies) such as battery chargers, telecom power-supplies, industrial and laboratory power supplies, open-frame/built-in power supplies.Partial-, nominal- and overload testing of DC sources such as PV modules (solar arrays), car and truck alternators, electric vehicle motors (operating in generator mode) Discharging of all types of electro-chemical storage sources (batteries) such as Lithium, lead, Ni-Cd, Ni-MH as well as fuel cells, with optional ENS/BISI (AC grid monitor device, mandatory when testing autarkic sources)Sequenced testing of semiconductors, passive and active electronic components such as rectifiers, fuses, circuit breakers, contactors,  IGBT, transistors, connectors,  diodesAll of the above combined with the exceptional feature of converting the extracted DC power into mains synchronised AC power  and returning it onto the mains/grid with a an efficiency of >90%.Note: EA-Elektro-Automatik’s recovery load series ELR 9000 3U is intended for general industrial use and laboratory operation and therefore does not fall under the regulations of Electric Power Generation and Distribution as stated in e.g. VDE-AR-N 4105 Nevertheless, the units are equipped with a grid monitor system, monitoring phase voltage and frequency. In the event of a mains power failure or substantial deviation to the default limits, the recovery load will stop operating to safeguard any electricians working on the grid not expecting voltage on the phases. Subject to local power utilities standards, an external country-specific grid monitor box may be required (see under options: EA-ENS N/A)
EA-ELR 9000 3U and ELR 9000 3U HPFPGA controller(Field Programmable Gate Array) 



Example on how an electronic „recovery” load saves money:The electronic loads of series ELR 9000 lead to substantial cost reduction. Up to 95% of the power required for testing is converted by an inverter with PFC to sine wave and re-directed back to the grid, thus generating only little losses. Expensive air-conditioning installation is no longer required and high energy costs are eliminated. Environmental balance is improved and costs reduced.This can be shown in a typical application. For a burn-in test, a -48V DC power supply of a telecom transmitter system is to be tested. The 3kW supply unit with a 56V output voltage is tested for 2 hours at 53.5A. During an 8-hour shift,  the daily energy consumption is 24 kW/h (3kW x 8h, costing € 0.25 per kW/h) and will be repeated during 220 working days per year.Using an electronic load with recovery function, at least 90% of this power will be recovered:Test costs with a conventional load    24 kWh   x € 0.25  = € 6.00 / day = € 1,320.00 / yearTest costs with a recovery load 2.4 kWh* x € 0.25 = € 0.60 / day =  € 132.00 / year* (2.4 kW resulting from a 90% recovery into the grid) ------------------------------------------------------------------------Annual saving € 1,320.00 less € 132.00 = € 1,188.00Owing to the high efficiency and subsequently a high saving rate, a fast pay back of the price difference between a recovery load and a conventional load is achieved. The above calculation even does not take into account further savings resulting out of the omission of an air conditioning equipment, usually required in burn-in installations equipped with conventional loads. Subject to a long-term testing with recovery loads, these may even pay back in full within only a few years. Example ELR 9080-170 (3.5kW) list price € 6,880.00 divided by € 1,1880 annual saving = 5.8 year for a full amortisation (ROI).A comparable ROI calculation using a higher-power recovery load (e.g. EL 9080-510 10.5kW, list price Eur 12,040.00) at 10KW load x 8 h/day x 0.25 €/kWh x 220 working days bring about an anual saving of € 3,960.00 net and thus a full ROI within 3 years (!)And the environment will be most grateful about is as well!
EA-ELR 9000 3U & ELR 9000 3U HPFPGA controller(Field Programmable Gate Array) 



Electronic Loads (Multichannel) with Energy RecoveryEA-ELR 5000 6UCortex M3 µ-processor



EA-ELR 5000 6UCortex M3 µ-processorMulti-Channel DC Electronic Load with Energy-Recovery FunctionHigh-performing, micro-processor controlled “multi-channel” electronicrecovery load series consisting of a 19” 6U hosting cabinet for 19” rack integrationHosting up to 10 electronic-load modules (ELM 5080-25 or 5200-12) each rated 320W. EA-ELR 5000 series features a unique state-of-the-art inverter function with energyrecovery. The energy extracted from the DC source under testing is inverted and mains-synchronized to 220-240V~ 50/60Hz and fed back into the local power grid,With an inverter efficiency of up to 92%, the enormous heat dissipation of 100% typically found at conventional electronics loads is therefore almost entirely eliminated.Micro-processor controlled  (Cortex M3), programmableFor laboratory, R&D, industry, automated test benches, burn-in facilitiesDC-to-AC Inverter function with energy recovery into the local mains“plug-in” load modules, 0-80V or 0-200V @ 320W On-board Ethernet interface for full remote control, front end USB port to insert function tables by memory stick and for firmware updateOperation modes CV, CC, CPTFT 64,000 colour touch display and encoder (intuitive easy-to-use HMI)Freeware and professional control software “ea power control” for automated testing & data loggingHousing 19” rack 6U to host up to 10 load modules each 320W IEC 320 AC input receptacle, DC via front-end screw terminals with safety coverFull amortization (ROI) by saving electricity after approx. 9 years (example with 3.2kW load x 8 h/day x 220 working days and 0.25 Eur per kW/h (in Germany) 3.2kW x 8 x 220 = 5,632kW/h x €0.25=Eur 1,408 x 0.92 eff.= € 1,295,36 of savingList price Eur 11,739.00 net / € 1,214.40 saving = ROI after 9.0 Years



EA-ELR 5000 6UCortex M3 µ-processorMeters (HMI) TFT touch display, 320 x 240 pixel, W x H 38 x 50 mm, 65,000 coloursMains voltage 195-255V ~ @ 50/60 Hz (Europe 220/230/240V, US/Taiwan 208/220V)Housing WxHxD 19” 6U, depth 515 mm (320W Module: WxHxD 81 x 132.5 x 315 mm)Accessories incl.: Manual DE / ENG  / CN, mains power cord Europe/UK/CHTypical usage:For laboratory usage in R&D and industry , where low-noise and low-heat dissipation is crucialAutomated load test benches and burn-in rooms with critical temperature conditions



EA-ELR 5000 6UCortex M3 µ-processorTypical applications:Programmable and sequenced burn-in testing and ageing simulation of low-power DC sources (power supplies) such as battery chargers, built-in industrial & DIN-rail power supplies, small laboratory power supplies, computer power supplies (desktop/ATX) etc. Discharging of all types of electro-chemical storage sources (batteries) such as single cell Lithium or small power packs, lead, Ni-Cd or Ni-MH batteries,Optional: ENS/BISI (AC grid monitor, mandatory for testing autarkic sources such as batteries)Sequenced testing of semiconductors, passive and active electronic components such as rectifiers, fuses, circuit breakers, contactors,  IGBT, transistors, connectors,  diodes etc.All of the above combined with the exceptional feature of converting the extracted DC power into mains- synchronised AC power and to feed back this energy into the local grid with a an efficiency of up to 90%.EA-Elektro-Automatik’s recovery load series ELR 5000 3U is intended for general industrial use and laboratory operation and therefore does not fall under the regulations of Electric Power Generation and Distribution as stated in e.g. VDE-AR-N 4105  Nevertheless, the units are equipped with a grid monitor system, monitoring phase voltage and frequency. In the event of a mains power failure or substantial deviation to the default limits, the recovery load will stop operating to safeguard any electricians working on the grid not expecting voltage on the phases. Subject to local power utilities standards, an external country-specific grid monitor box may be installed (see under options: EA-ENS N/A)



Programmable Bi-Directional Power SuppliesEA-PSB 9000 3UFPGA controller(Field Programmable Gate Array)



EA-PSB 9000 3UFPGA controller(Field Programmable Gate Array) Highly dynamic, high efficiency and compact true bi-directional power suppliesAC wide range input 360V-528V, for operation on 400V and 480V gridsBi-directional - power supply and load in oneEnergy recovery with high efficiencyPower ratings: 5kW, 10kW or 15kW, expandable up to 480kWVoltage ratings: 60V up to 1500VCurrent ratings: 30A up to 360AFlexible, power regulated DC <-> AC stageVarious protection circuits (OVP, OCP, OPP and OTP)Intuitive TFT touch panel with display for values status and notificationsRemote sensing with automatic detectionGalvanically isolated, analog interfaceIntegrated function generatorBattery test, MPP tracking simulationUSB port integratedOptional, digital interface modulesSCPI and ModBus RTULabView support by VI package



Meters U/I/P/R, TFT touch Display, 4-digitInput voltage 360-528V~ 45/66HzHousing WxHxD 19” rack 3U, 735 mm deep incl. terminals (485 x 133  x 735 mm)Typical Usage:Two-Quadrants operation in compact size, 3U Height offer max. 15kW source and load (regenerative) function with over 90% efficiencyFor laboratory usage in R&D and industry , for low noise and highly dynamic applicationsAutomated load test benches and burn-in roomsAdvanced heavy-duty applications (5kW - 150kW and more) in the industrial sector, were “pure” DC laboratory power quality (mV regulation and mV ripple) is indispensable.Typical Applications:Charging and discharging of Li-Ion power-packs and high-power ultra-caps.Automotive DC-DC bi-directional converter / EV Electric motor functionality testingAutomotive standard LV 123 (DC Voltage Dynamic Test) Battery emulation in energy storage system.  True simulation of battery charging and discharging by varying the voltage.  A full bi-directional AC-DC converter in DC-Micro Grid simulation application.  It could be act as Solar panel simulator and battery in the DC-Micro Grid network
EA-PSB 9000 3UFPGA controller(Field Programmable Gate Array)



EA-IF ABIF-AB-RS232 IF-AB-ETH1P IF-AB-MBUS1P IF-AB-CANO orIF-AB CAN IF-AB-ECAT IF-AB-PNET IF-AB PBUSRS232 Ethernet Modbus TCP CANopen orCAN hardware EtherCAT Profinet-IO Port Profibus DPV1



EA-IF ABGeneralThe new EA IF AB interfaces are plug-in digital interface modules for power supply series EA-PSI 9000 2U/3U, for electronic load series ELR 9000 as well as for future series of EA programmable power supplies and electronic loads.Supports LabView and several programming languagesFor RS232 and Ethernet interfaces, we provide ready-to-use LabView VIs. The communication protocol is open and includes full documentation, thus easing the full integration in virtually any programming language.Software and driversAll interface cards are supplied with a tool CD containing documentation and software.



EA-IF ABSpecific features:
► RS232- Transfer speed: max. 115200 Bd- D-sub, male, 9-pole for null modem cable
► CANopen- Transfer speed: max. 1MBit/s- Full CANopen slave- Auto-baud- Max. 32 TPDO and 32 RPDO- EDS (Electronic Data Sheet) included- 1x D-Sub socket, male, 9-pole
► Profibus- Transfer speed: max. 12MBit/s- Full DPV1 slave- GSD (Generic Station Device) file included- 1x D-Sub socket, female, 9-pole
► ProfiNet 1P- Transfer speed: 100MBit/s, full duplex- PROFINET IO communication- Up to two APIs (incl. API0)- Up to 32767 ADIs- Up to 256 Bytes realtime I/O- 1x RJ45 socket, 8-pole

► ProfiNet 2P- Transfer speed: 100MBit/s, full duplex- PROFINET IO communication- Up to two APIs (incl. API0)- Up to 32767 ADIs- Up to 256 Bytes realtime I/O- 2x RJ45 socket 8-pole, with switch
► Ethernet 1P- Transfer speed: 10/100MBit/s- Transparent socket- 1x RJ45 socket, 8-pole
► Ethernet 2P- Transfer speed: 10/100MBit/s- Transparent socket- 2x RJ45 socket 8-pole, with switch- DLR (Device Level Ring)
► Modbus-TCP 1P- Transfer speed: 10/100MBit/s- Full ModBus TCP server (slave)- 256 Bytes in/out- 1x RJ45-Buchse, 8polig

► Modbus-TCP 2P- Transfer speed: 10/100MBit/s- Full ModBus TCP server (slave)- 256 Bytes in/out- 2x RJ45-Buchse 8polig- Integrated switch for string bustopology
► DeviceNet- Transfer speed: 125kBd - 500kBd- 256 Bytes in/out- DeviceNET function: adapter (slave)- Implicit & Explicit Messaging, UCMM- 1x 5pole WAGO plug
► CAN- Transfer speed: max. 1MBit/s - CAN standard 2.0 A and 2.0 B compatible - 1x D-Sub socket, male, 9-pole



EA-IF ABType DescriptionEA-IF-AB-RS232 RS232 InterfaceEA-IF-AB-PBUS Profibus DPV1-InterfaceEA-IF-AB-CANO CANopen-InterfaceEA-IF-AB-DNET DeviceNet InterfaceEA-IF-AB-MBUS1P Modbus-TCP 1 Port InterfaceEA-IF-AB-MBUS2P Modbus-TCP 2 Port InterfaceEA-IF-AB-ETH1P Ethernet/IP 1 Port-InterfaceEA-IF-AB-ETH2P Ethernet/IP 2 Port-InterfaceEA-IF-AB-PNET1P Profinet-IO 1 Port-InterfaceEA-IF-AB-PNET2P Profinet-IO 2 Port-InterfaceEA-IF-AB-CAN CAN hardware-Interface



EA POWER CONTROLMain control window and Command window for programming reference Sequencing and Logging functions for script-based programming by PC (waveform monitoring is licensed feature)



EA POWER CONTROLFunction Generator Editing Mode (Main User Interface, Waveform Preview, Actual Output from Oscilloscope)Support PV Inverter Efficiency Test – EN 50530



EA POWER CONTROLSupport ModelsEL 3000 B, EL 9000 T, EL 9000 DT, EL 9000 B / EL 9000 B HP / EL 9000 B 2Q, ELR 5000, ELR 9000, PS 9000 T, PSI 9000 T, PSI 9000 DT, PSI 9000 2U - 24U, PS 9000 1U / 2U / 3U, PSE 9000, PS 5000, PSI 5000Standard FeaturesRemote control of up to 6 device at once, even of different typeDisplay of all actual values (U, I, P, R)Input of set values (U, I, P, R) and alarm thresholds (OVP, OCP, OPP)Setting remote control on/off, setting DC input/output on/offProvide command window to send and retrieve commands by SCPI or ModBus protocol, which helps engineers to develop their own integrated system more easily.Sequencing & Logging (semi-automatic table control and data acquisition) – User can program the unit by PC in script-mode and record the U/I/P information automatically.  Multi Control (purchasable extra feature, see below for details)Licensed FeaturesVisualisation of actual and set values on a graphical plot area, with data save features as picture or CSV (purchasable extra feature)Configure and use the function generatorMulti Control - Control and monitor up to 20 devices of any model from the supported series in one window



EA POWER CONTROLLicensed Features• Visualisation of actual and set values on a graphical plot area, with data save features as picture or CSV (purchasable extra feature)• Configure and use the function generator• Multi Control - Control and monitor up to 20 devices of any model from the supported series in one window



Programmable Bi-Directional Power SuppliesEA-PSI 10000 4U (Intelligent) FPGA controller(Field Programmable Gate Array)



High-end heavy-duty DC laboratory power-supplies featuring:30kW (all auto-ranging), expandable up to 1MW and more0-60V up to 0-2000V0-40A up to 0-1000A TFT Touch display and encoderOperation modes CV, CC, CP, CRControls identic to PSI 9000 3UNew GUI (graphic user interface)New Share-Bus, galvanically isolatedMaster/Slave-Bus up to 32 devicesFunction generatorAnybus plug-in interface modulesLAN / USB / Analogue interfaceDigital regulation, U / I / P / RAvailable in Q2 2019
Programmable Bi-Directional Power SuppliesEA-PSI 10000 4U (Intelligent) FPGA controller(Field Programmable Gate Array)



DC electronic loads with energy recoveryEA-ELR 10000 4UFPGA controller(Field Programmable Gate Array) 



DC electronic loads with energy recoveryEA-ELR 10000 4UFPGA controller(Field Programmable Gate Array) High-End DC Electronic Loads with Energy Recovery into the Local Grid.Most electricity & cost saving, these electronics loads do not dissipate theextracted energy from a DC source into the ambient, but recover up to 95% of theenergy into the local grid. This reduces the electricity bill and eases the heat management within a burn-in installation by reducing the investment for heavy temperature cooling devices which are also heavy electricity consumers.30kW (all auto-ranging), expandable up to 1MW and more0-60V up to 0-2000V0-40A up to 0-1000A TFT Touch display and encoderOperation modes CV, CC, CP, CRControls identic to ELR 9000 3UNew GUI (graphic user interface)New Share-Bus, galvanically isolatedMaster/Slave-Bus up to 32 devicesFunction generatorAnybus plug-in interface modulesLAN / USB / Analogue interfaceDigital regulation, U / I / P / RAvailable in Q2 2019



Programmable Bi-Directional Power SuppliesEA-PSB 10000 4UFPGA controller(Field Programmable Gate Array)



Programmable Bi-Directional Power SuppliesEA-PSB 10000 4UFPGA controller(Field Programmable Gate Array)Highly dynamic, high efficiency and compact true bi-directional power supplies30kW (all auto-ranging), expandable up to 1MW and more0-60V up to 0-2000V0-40A up to 0-1000A TFT Touch display and encoderOperation modes CV, CC, CP, CRControls identic to PSB 9000 3UNew GUI (graphic user interface)New Share-Bus, galvanically isolatedMaster/Slave-Bus up to 32 devicesFunction generatorAnybus plug-in interface modulesLAN / USB / Analogue interfaceDigital regulation, U / I / P / RAvailable in Q2 2019



EA Battery Simulator - IntroductionBasic functions and areas of application: Battery simulation and emulation (via PC-Software)Simulation of the connectivity behaviour of real batteries in HiL (hardware-in-the-Loop) test systemsSuitable for the usage with bi-directional power supply series EA-PSB 9000 For fast, economic and reproducible hardware testsOutstanding advantages for the usage in E-mobility (EV) environment (simulation of any battery condition within the shortest time-> R & D optimisation)Further important basic functions:Easy to scaleHigh flexibilityContains profound knowledge and documentation on internal  „real-life“ battery conditionsSimulation of  Worst-Case-Scenarios



EA Battery Simulator - Functions(Fast) Configuration of Temperatur, battery State of Charge (SOC), battery status of health (SOH) and many moreSimulation of Aging ProcessesSimulate thermical interdependences inside the Battery PackEnables to illustrate a large variety of battery geometries and cell arrangementsHiL-Interfaces: EtherCat, CAN, RS232, EthernetCompatible to MATLAB / SIMULINK Suitable for an integration into Real-time modulesSimulation of following battery types:Lead-Acid BatteriesLithium-Ion BatteriesLithium-Sulfate BatteriesSolid-state body batteryRedox-Flow Batteries (and other battery types upon request)



EA Battery Simulator – View into Design
Features:Transparent licensing system (Sublicensing under EA brand)Specific Installation Software with License DongleIndividual Adaptation to EA PSB 9000 unitsNew feature under preparation: Change of specific basic parameters of a battery


