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1.
Title:
OPERATION OF X-RAY TUBE AND GENERATORS.

2.
Purpose:
To define the set of procedures for the operation of X-ray tubes and generators.

3.
Scope:
The scope of this procedure extends to the X-ray spectrometers using X-ray tubes for sample excitation.

4.
Definitions:


5.
References:
Operator manual

6.
Responsibilities:
The INSERT LABORATORY ACRONYM Nuclear Instrumentation Specialists are responsible for the proper operation of the instrumentation.

7.
Pre-requisites:
Training in nuclear spectroscopy, training in radiation protection.

8.
Precautions:
Person who works with the X-ray generators and tubes should keep in mind that the X-ray tube exhibits a potential radiation hazard. A film dosimeter and a finger–ring dosimeter should always be worn.

7.
Procedure:

7. 1. 
X-ray Tube Start Up Procedure:

7.1.1. Switch on the master power switch.

7.1.2. Switch on the cooling-water circuit.

7.1.3. Make sure that the accelerating voltage and current settings are at their minimum values (usually 20 kV and 5 mA).

7.1.4. Set the key switch to the position “I”.

7.1.5. Switch on the cathode heater, wait few seconds.

7.1.6. Switch on the high voltage, wait 30 seconds for the conditions to stabilise.

7.1.7. Adjust first the voltage, observe the following set-points timing instructions unless other values have been specified by the manufacturer of the X-ray tube:

	
	Pause in operation

[days]
	High voltage [kV] / Setpoint duration
	Total time

[min.]

	
	
	20
	25
	30
	35
	40
	45
	50
	55
	

	
	< 0.5
	30 s
	30 s
	30 s
	30 s
	30 s
	30 s
	1min.
	1min.
	5 min.

	
	0.5 to 3
	30 s
	30 s
	30 s
	30 s
	30 s
	30 s
	1min.
	2min.
	6 min.

	
	3 to 30
	30 s
	30 s
	2min.
	2min.
	5min.
	5min.
	10 min.
	10 min.
	35 min.

	
	> 30 or new X-ray tube
	30 s
	30 s
	2min.
	2min.
	5min.
	10 min.
	15 min.
	15 min.
	50 min.


7.1.8. After adjusting the voltage proceed with setting up the desired operating current in 5 mA steps with 1 min. breaks between steps. Never exceed the X-ray tube ratings as specified by the X-ray tube manufacturer!

7.2.    X-ray tube Shut Down Procedure:

7.2.1. Reduce the tube current to its minimum settings (usually 5 mA).

7.2.2. Reduce the high voltage to its minimum settings (usually 20 kV).

7.2.3. Wait 1 min. to reduce the X-ray tube temperature.

7.2.4. Switch off the high voltage.

7.2.5. Set the key switch to position “O”.

7.2.6. Switch off the cooling-water circuit.

7.2.7. Switch off the master switch.

7.3.    X-ray tube idle state: During a normal tube operation, when in idle mode (no measurements are being performed) reduce the tube current as to reduce the power consumption to about 1/3 of its nominal value, e.g. for 3 kW X-ray tube reduce current to maintain 1 kW power consumption

8.
Records
The records of the X-ray tube operating settings should be registered in the logbook of the respective X-ray spectrometer.

· The set X-ray tube accelerating voltage, value in [kV]

· The set X-ray tube current, value in [mA]

9.
Appendix:
None 
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