1
INTRODUCTION

1.1
PURPOSE

The aim of the Power Supply System for the CMS barrel muon chambers is to generate from the 220 Volts network voltage a DC voltage externally programmable with a current capability of 42 Amps. In a first time this converter shall be a prototype built in order to verify its nominal operation within a static magnetic field.

The provided signals for the DC/DC converter are:

· The electrical network, 220 Volts ±10%;

· The output voltage value feedback.

The DC/DC converter must provide galvanic isolation from input to output.

The DC/DC converter shall operate in static magnetic field lower than 1000 Gauss.

1.2
ABREVIATIONS LIST

CV


Converter

DC/DC


Direct Current to Direct Current

PWM


Pulse Width Modulation

TBC


To Be Confirmed

TBD


To Be Defined

2
APPLICABLE DOCUMENTS

(TBD)

3
REQUIREMENT ASSESSMENT

As a general rule, it must be understood that if a requirement is not addressed in this section, neither technical clarification nor an alternative solution is proposed for it.

3.1
Topology

To design this Power Supply it has been thought to use a Buck Push-Pull topology. 

The electrical network will be rectified with a bridge rectifying diode

The buck stage will go down the voltage to 150 Volts

The push pull stage will provide the galvanic isolation, the regulated output voltage of 5 Volts (42 Amps) and the auxiliary voltage supplying the control circuitry.

Below is shown a block diagram of the Buck-push-pull DC/DC converter proposed.
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3.2
constraints

The main constraint factor of the design is the external magnetic field. The elements affected by such a magnetic field are the magnetic components of the converter both inductors and transformer that may saturate the magnetic material and consequently leading to a malfunction of the converter. The problem can be solved by design but it is would be better to known both the exact location of the converters and the direction and intensity of the magnetic field to minimise the impacts. The impact can result mainly in extra weight and extra size.

3.3
Protection

As we are regarding a prototype in order to validate the converter topology within a great external magnetic field, function such as the over-voltage and ON/OFF command will not be implemented in such a prototype, which by design should not be affected by the magnetic field.

3.4
efficiency

The main concern about efficiency is the high current in the output converter (42 Amps) which  shall be partly solved using synchronous rectification instead of usual rectification Schottky diode. In this case the efficiency of the converter is far to be the main goal, once check the converter is working in a nominal way within the magnetic field the efficiency improve may be studied. 

3.5
test

In order to validate the converter topology the prototype will be fitted with a Buck and a Bridge current telemetry in order to monitorise such currents at all time and to ensure that the magnetics are not saturating and are operating in a safe area. Furthermore the following parameters shall be measured and recorded regarding to load variation and magnetic field variation:

· Output Voltage.

· Output Voltage Ripple.

· Input and Output Current.

After adjusting all the select on test parameters, the converter shall be first tested without the effect of the magnetic field. The tests described above will have to be carried out and the results recorded.

Those tests will states the reference working data for the comparison with next tests.

Once all those tests have been held in a satisfactory way, the next step will be to test the DC/DC Converter within the magnetic field of the electro-magnet of the ‘Escuela Técnica Superior de Ingenieros de Telecomunicación’ and compare the results obtained.

If the DC/DC converter behave as expected and the performances are within the specification the Power Supply will be tested in the CERN in order to validate the design. 

Variation between test results shall be identified and analysed.

