RPSu Series

Programmable DC Power Converters 750W - 12kW

B Features

Unipolar, bipolar option with polarity reversal switch
Max current/voltage 300A / 60V

Long term stabilty: 2ppm

High resolution.

7 control modes including current, voltage and hybrid

Real time ppm dynamic calculation

Data base store 16GB > 30 years without erasing

Active input filter and Power Factor 1

Very low harmonic distortion

Noise inmunity

Zero thermal drift

94,5% efficiency

Intelligent ground connection through control. Precision (nA) ground current
monitoring for load ground insulation check. Ground fuse permanent check.
Intelligent cooling control with maintenance warning

User friendly local interface with 7 inch size display

EPICS control

MODBUS over TCP/IP control

DCCT Technology

Remote sensing input channels

Small size and weight

Centralized switch-on for a group of power sources
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RPSu: EPOWER SYS range of high stability programmable DC power converters. Switched topology.

Scientific research and industrial applications.

H HIGH CURRENT OUTPUT APPLICATIONS

* RPSu can deliver up to 300A of maximum current Particle accelerator magnets supply
and- 60V of maximum voltage at 12Kw of Test & Measurement systems
maximum power.

Medical Imagi d treatment syste

* As an option RPSu may be equipped with a bipolar edical Imaging and treatment systems
output stage for two quadrant operations by Semiconductor Processing
means of a polarity reversal switch.

B CONTROL MODES ACCURACY AND RESOLUTION

* Constant current: often used to power magnets. Long term stability 2ppm.

* Constant voltage: normally used in industrial Output precision is not affected by room
applications. temperature changes. Data acquisition electronics

« Hybrid: both voltage and current can be active thermal|z.at.|on by means of a Peltier
programmed. chamber and digital tempergture antrol loop

(warm / cold). Temperature drift negligible.

* Power: set point can be programmed in watts. ) .

Readback Resolution: 31bits Slow accuracy loop

* Analog voltage and current: this mode works as @ 24bits Fast loop.
regular current or voltage mode, except that set ) ) )
point is programmed via analog input 0-10V. Current and Voltage Setting resolution: 22,5 bits

<100uA.

e Function generator: dynamic set point follows ) ) ) o
programmed curves. Any curve can be Behable perf(')rm.ance is essential on scientific and
programmed (up to 50Hz), and it is available in industry applications.
current, voltage and power.

B REAL TIME PPM CALCULATION

e RPSu displays in real time accuracy in PPM for the
present load in screen and in graph. This feature is
especially useful for adjusting control loops.

H CONTROL LOOP

Innovative double loop control algorithm for active current ripple cancellation in inductive loads.

User adjustable control loop. Time constants modification available.

Pre-defined control loop configurations ready to be selected according the load in order to achieve

maximum accuracy.

In case of setting unstable parameters in PID, an oscillation detection algorithm protects the inverter during

the adjustment of the PIDs.

Real time digital control loop 50khz (20us)

Unique self-calibration algorithm to calibrate the fast current transducer.
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B DCCT Technology

* To close the slow control loop a DCCT is used, with this long term stability less than 2ppm is achieved.

B LDO references

* Digital converters ADC and DAC are powered by LDOs. This linear technology avoids commutations and
noise. This means that the converter instrumentation is high accuracy and clean voltage.

B Active temperature monitoring

* Key points temperature is monitored in the converter. Points such as semiconductors, high frequency
transformer, input and output fans are controlled to ensure the correct operation of the device and to
prevent possible failures.

B REMOTE SENSING

* Remote voltage sensing to avoid voltage drop in cables by measuring real voltage on the load.

POWER SUPPLY
GND STUD

REMOTE (+) SENSE *

REMOTE (-) SENSE *

(+) ouT

) our

TWISTED OR PARALLEL CABLE

B LONG TERM DATA STORAGE

RPSu stores many parameters in a database. Those parameters can be displayed on charts,
user can choose which parameters to display. All parameters data are stored from the first
day of operation of the RPSu. Those can be downloaded from USB port.

Bl NOISE INMUNITY B VIENNA RECTIFIER

« Switching semiconductors are driven by means of ~ * RPSu has an active power factor corrector (PFC=1)
an optical fiber digital transmitter, achieving the based on the Vienna Rectifier.
highest performance in terms of speed, bandwith, « This topology also provides with an active input

attenuation and noise immunity. filter and very low harmonic distortion.

Optic fiber drivers * Efficiency 97%.

* The power supply uses a high frequency
transformer designed to minimize the dispersed
flow, preventing induced currents and noise
generation.
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B ZERO THERMAL DRIFT

* RPSu series are thermally controlled providing constant performance and excellent ratings.

* ADC and burden resistor used in data acquisition for the current digital control loop, are located
inside a peltier chamber to ensure operation independent of the temperature.

H GROUND CONNECTION

* RPSu output reference to ground can be selected to floating or connected by software with the
local/remote interface. Mechanical connection by user is not needed.

* When ouput selection is “floating”, RPSu avoids ground loops. Maximum output insulation 1000VDC.
* RPSu is constantly checking ground fuse. When it blows, it is actively detected and an alarm is triggered.

* RPSu is constantly monitoring for ground leaks from 20mA (accuracy 0,5%) to 40nA (accuracy 10%). (this is
Megger level 100MOhm). This means that RPSu performs predictive load maintenance analysis. When the
winding loses its insulation to ground, a repair service is needed. This feature is for equipment and
personnel protection.

* In case of a superconducting load, quench voltage can be split. It reduces to half the need of insulation to

casing.

Hl COOLING CONTROL

* RPSu power converters are cooled by forced-air using regulable speed DC fans. Water cooling could be also
available on demand.

* RPSu is constantly monitoring fans speed and air flow, both to check cooling function and also to check the
inlet filter obstruction degree. This means that RPSu is permanenty running a predictive fans test.

* When necessary, fan filter cleaning notice is displayed also in the screen.

* Scheduled maintenance reduces the risk of failure and unexpected shutdown.

H SWITCH BUTTON

* RPSu has switch on/off button instead circuit breaker switch. By
not having a large component in the frontal panel, we can place
a large touchscreen.

e Power lock. Feature to allow centralized switch-on of a group of
power supplies.The power button can be canceled allowing
multiple devices start simultaneously.

Bl FRIENDLY USER LOCAL INTERFACE

* RPSu series control system is extremely easy to use. Power supplies are controlled and monitored with a 7
touch screen with a friendly user interface providing far more information than conventional interfaces.

* This interface gives the most complete visual information and great ease of use avoiding buttons and
complex menus.
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B FRONT PANEL
* RPSu has a 7-inch touchscreen that is unique in converters and makes it very easy to use and configure.
* HDMI output for duplicating screen on an auxiliary display
* 3 USB ports for database dumping or connecting peripherals such as keyboard or mouse (plug and play)

* RPSu displays status and information of every system: control, rectifier, HF inverter, fans, output, thermal
box, regenerative current, operating time indicator, etc. Feature not available in competitors.

* Screen and LED lighting brightness control.
* Language selection.

* RPSu display allows to monitor and modify many parameters.
EPOWERSYS

" STATUS:

Operating

RPSuU
c0-7m %

B Android (Linux) Operating system

* User interface is based on a Android (Linux based) operating system.

* This feature provides the best user experience in terms of user-friendliness, connectivity, an>x01>
remote control, update, reliability, etc.

H REMOTE CONTROL

* RPSu series can be remotely controlled via Ethernet by EPICS, a set of software tools and EPICS
applications which provide a software infrastructure for use in building distributed control
systems to operate devices such as Particle Accelerators, Large Experiments and major

Telescopes.

* Such distributed control systems typically comprise tens or even hundreds of computers, =
networked together to allow communication between them and to provide control and A
feedback of the various parts of the device from a central control room, or even remotely .

. Linux
over the internet.

* RPSu series can be also remotely controlled via Ethernet by MODBUS over TCP/IP.
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B SMALL SIZE AND WEIGHT

* RPSu has achived one of the highest power density available in the market.

e RPSu 50-200, 10 kW device dimensions: height and width % 19 “rack, 4U height, 15 kg weight.

B DIGITAL ZVS

* The power module is based on a ZVS converter. ZVS performance has been adapted to our architecture and
is processed in a DSP optimizing the converter operation in terms of reliability, robustness, efficiency, and
noise immunity.

* RPSu works with ZVS technology for the entire load range (ZVS with no-load).
* RPSu performs from 0 to 100%.
* Qutstanding dynamic performance.

* Outstanding accuracy.

H REGENERATIVE SNUBBER

* Regenerative snubbers re-use snubber energy instead of burning it. Energy it is converted to 24Vdc to
power the control voltage. Benefits are higher efficiency, meaning energy savings (displayed on screen) and
redundancy in control power (2 complementary embedded power supplies).

B PULSED

* RPSu can be upgraded to perform as a pulsed power supply.

B DYNAMIC SAFE OPERATING AREA

* Safe operating area (SOA) is dynamic and auto- adjustable depending on the input voltage for device own
protection. Voltage and current can be limited also for RPSu protection (maximum power ).

* SOA and RPSu operation point are displayed in the screen. If the operating point is within the displayed SOA,
the converter will perform normally. The configured software protection limits are also displayed.

* Voltage and current monitored every 20 microseconds. This feature can be used as a quench protection
when load is a superconducting coil.

* Hysteresis protection: Maximum deviation value between setpoint and measurement can be selected in
voltage, current and power.

* RPSu output power can be limited by software for load protection. Voltage and current can be limited also
in operation for load protection.

* Extended dynamic range for ramp generation, from less than 0.01A / s to over 3000A / s or even step
response.
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B Parallel/serial mode H RELIABLE CONNECTIONS

* RPSu models can be connected in series and in parallel to * All connectors use wire ferrules

achieve higher output voltages and currents.
& P & * Gold-plated output busbars to

improve electrical connection and
prevent oxidation.

* Parallel mode is only supported with current control mode and
the series mode with voltage control mode.

B INTERLOCKS

* The converter is provided with 4 input and 3 output interlocks.

* One output interlock is solid state, this one works fast speed.

* Two of the output interlocks are potential-free contacts. Those are mechanical relays and work slow speed.
* All interlock inputs are hardware (fast speed).

 External trigger input is also available.

* Interlocks are optoisolated (or relay) 1000V insulation.

* Energy Activation: All input and output interlocks are powered by floating power supply 1000VDC isolation.
* Hardware primary overcurrent interlock provides the converter absolute robustness against shortcircuits.

* Interlocks available:

ERRORS (RPSu forces emergency stop)

Vienna Interlocks: Overcurrent, Overvoltage,
Voltage Symetry, Air flow, Communications,
Temperature > 909C, Synchronization.

ZVS Interlocks: Temperature > 90°C, Primary
Current, 4 Hardware Interlocks, watchdog,
Overvoltage, Communications.

Control Interlocks: ADC 31bits, ADC 24bits,
DCCT, Peltier Temperature inside and outside
> 609C, Software Overcurrent, Software
Overvoltage, Current desviation, Voltage

WARNINGS (RPSu shows notification)

Vienna Warnings: Phase lost, Underfrequency,
Overfrequency, Relay softstart, Setpoint Bus,
Temperature > 85°C.

ZVS Warnings: Temperature > 852C.

Control Warnings: Fuse Ground, Peltier
Temperature inside and outside > 559C,
Current loop, Communications 8 Fans, Under
Ground Impedance (Programmable), Failure 8
fans.

desviation, Power desviation, Loop oscillation,
Communications.

B Power Flow screen

* Power Flow screen displays the complete status of the converter in a single screen.
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Model Voltage (V) Current (A) Power (W) Heigh (U) Weigh (Kg)
RPSu 15-50 15 50 750 4 13
RPSu 15-100 15 100 1.500 4 13
RPSu 15-150 15 150 2.250 4 13
RPSu 15-200 15 200 3.000 4 13
RPSu 30-50 30 50 1.500 4 13
RPSu 30-100 30 100 3.000 4 13
RPSu 30-150 30 150 4.500 4 13
RPSu 30-200 30 200 6.000 4 13
RPSu 45-50 45 50 2.250 4 15
RPSu 45-100 45 100 4.500 4 15
RPSu 45-150 45 150 6.750 4 15
RPSu 45-200 45 200 9.000 4 15
RPSu 60-50 60 50 3.000 4 15
RPSu 60-100 60 100 6.000 4 15
RPSu 60-150 60 150 9.000 4 15
RPSu 60-200 60 200 12.000 * 4 15
RPSu 40-300 40 300 12.000 * 4 15

* 12kW available with 3x400V input. 10kW with 3x200 input
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RPSu Series

Programmable DC Power Converters 750W - 12kW

® Daniel G. Dimanov
( .) Sales Manager Industrial Market
Phone: +34 91411 09 63

Mobile: +34 644 593 624
email: daniel.dimanov@neureus.com

® Carlos A. Sanchez
‘ .J Sales Manager Big Science
Phone: +34 91411 09 63

Mobile: +34 636 423 785
email: carlos.sanchez@neureus.com
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