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	N/A

Title
	Initial Release

Changed title from “RKA 50 Ohm Horizontal Kicker Magnet Electrical Measurement Operating Procedure” to “Fast Kicker Magnet Electrical Measurement Operating Procedure”.

Added reference drawings RKB 25 Ohm Horizontal Kicker Potting Assembly ME-460906 and RKD 25 Ohm Horizontal Kicker Potting Assembly ME-482515.
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	1.0
2.0


	Changed: “50Ω” to “value”.
Added: “For Reference Only.”
Changed: “50Ω” to “Appropriate”.
	
	

	
	3.1
3.2
	Step 2: Changed “4 kHz” to “to the required value. This is either in the traveler or determined by the Responsible Engineer.” 
Step 3: Changed “40 MHz” to “to the required value. This is either in the traveler or determined by the Responsible Engineer.”
Changed “4 kHz, 10 kHz, 400 kHz, 1 MHz, 2 MHz” to “the required frequencies. The frequencies are either in the traveler or determined by the Responsible Engineer.”
	
	

	
	
	Changed “50Ω” to “appropriate”.
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1.0
Scope

Measure the electrical characteristics of the magnet (Capacitance and Inductance) to match model predictions and proceed to the construction of the magnet.

Following the RTV impregnation, the same Capacitance and Inductance measurements allow compensation of the result to correctly adjust the Impedance of the magnet cells to their nominal value. 

This is done through trimming (machining) of the Low Voltage Bus to the appropriate thickness.

Calibration and measurement procedures are described here in details.

All of the follow are high precision measurements (generally speaking at about 1% margin of error), therefore all of the processes must be followed with extreme care.

Measurement precision can be inferred through repeatability of successive measurement.

All of the observation and processes must be recorded (log-book) and attached to the traveler.  This includes the pertinent graphs.

2.0
Equipment/Materials
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For Reference Only.
Capacitance, Inductance and Impedance Measurements:
· HP4194A Impedance Analyzer.
· 4 Pens in a Color Plotter (HP Color Pro) [To print results].
· Miscellaneous Copper Foil, 0.010" or 0.005".
· Appropriate Termination Resistors [for Impedance Measurements: not needed for Capacitance and Inductance].
· Notebook / E-Log for recording magnet measurements & observations.
3.0 Operation Procedure

3.1
Preparation

· All the assembly of the High Voltage Bus and relative components shall be completed and in its final form.

· The top plate of the magnet must be installed for all measurements.

· The magnet shall be electrically isolated from the ground and positioned in close proximity to the Impedance Analyzer (Connection between the magnet and the Impedance Analyzer is done through the specific purpose tool).

1. Turn on the impedance analyzer. The analyzer should be on for at least 15 minutes before performing any measurements.
2. Set the SWEEP (B) to Log Sweep.
3. Set the START (O) frequency to the required value. This is either in the traveler or determined by the Responsible Engineer.
4. Set the STOP (P) frequency to the required value. This is either in the traveler or determined by the Responsible Engineer.

5. Set the INTEGRATION TIME (M) to medium (or long).

6. Set the AVERAGING (N) to 16 (or greater).

The plotter shall be available after the following steps have been done on the 4194 Impedance Analyzer:

1. Press MORE MENUS (I).
2. Select HPIB DEFINE and then select TALK ONLY.
3. Press MORE MENUS (I).
4. Select COPY menu and then select PLOT mode.
5. Place the red pen in position 1, blue in position 2, black in position 3 and green in position 4.
6. From the plot menu it is possible to select ALL or GRID+DATA or DATA ONLY Plot if needed.

Connect the Magnet to the Impedance Analyzer with the specific connector and perform the Open and Close circuit compensation following those two steps:
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Close:

1. Short the input lead together at the magnet side with the apposite conductive screw.

2. Press COMPENsation (C) and select ZERO SHORT circuit compensation.

3. Press enter.

4. Wait until the “Calibration complete” message appears on the screen.

Open:
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1. Open the circuit at the magnet (e.g. utilizing plastic screw in order to keep the lead configuration that is utilized during the measurements).

2. Press COMPENsation (C) and select ZERO OPEN circuit compensation

3. Press enter.

4. Wait until the “Calibration complete” message appears on the screen.

Select both the SHRT OFS and the OPEN OFS to be highlighted. This turns ON the compensations.

Press REPEAT (D) to have continuous frequency sweep.

It is possible at this point to measure the residual error of the analyzer.  If the calibration procedure has been properly followed the meter reads low values of Resistance and Capacitance with the shorted leads, and low values of Inductance with Open leads along the entire frequency spectrum.

3.2
Capacitance and Inductance Measurement.
Notes:
The Beam Tube will not be set inside the magnet (not available).

Acceptance Capacitance measure has to be made prior to potting.

Both Capacitance and Inductance measure have to be made after potting, in order to trim the Low Voltage Bus

to the right size.

Impedance measurement may be made to graph the frequency response.
Capacitance:

The magnet leads opposite to the Impedance Analyzer shall be open for this test.
The test measures the cumulative capacitance of the cells plus the capacitance of the input and output bus.

1. Press FUNCTION (A) and select impedance.

2. Select type Cp and G.

3. Record the Capacitance and G (both with 4 significant digits) at the required frequencies. The frequencies are either in the traveler or determined by the Responsible Engineer.
Inductance (Whole Magnet):
This test that has to be performed prior to the sizing of the Low Voltage Bar

The magnet leads opposite to the Impedance Analyzer shall be shorted for this test.
The short should have the same shape as the measuring lead during the short compensation. This measure the cumulative Inductance of the magnet.

1. Press FUNCTION (A) and select impedance.

2. Select type Ls and Rs.

3. Record the Inductance and Rs (both with 4 significant digits) at the required frequencies. The frequencies are either in the traveler or determined by the Responsible Engineer.
Inductance (Lead End):
This test will tell about the connection of the lead to the magnet, and the recording of the inductance is useful for future use in the bus spacing.

The magnet leads on the other side of the magnet, but on the same lead end of the Impedance Analyzer shall be shorted for this test.
The short should have the same shape as the measuring lead during the short compensation. This measure the Inductance of the lead-end geometry.

1. Press FUNCTION (A) and select impedance.

2. Select type Ls and Rs.

3. Record the Inductance and Rs (both with 4 significant digits) at the required frequencies. The frequencies are either in the traveler or determined by the Responsible Engineer.
Impedance (Effective Load: Whole Magnet):

This test may give an indication to the frequency response of the magnet, and may be comparative to the other magnet in the production.

The magnet leads opposite to the Impedance Analyzer shall be loaded onto an appropriate resistor.

The load should have the same shape as the measuring lead during the short compensation. 

1. Press FUNCTION (A) and select impedance.

2. Select type |Z| and Θ.

3. Record the Impedance and Θ (4 significant digits for the Impedance) at each frequency.

4. Record the frequency of the first resonance (Low |Z| value).

5. Print on the plotter the resulting graphs and attach it to the traveler.

4.0
Emergency Shut-Down Procedure
4.1
Turn-OFF the instrument with the apposite Power Push-Button on the front of the unit.
5.0
Lock-Out and Tag-Out Procedure

5.1
No Lock Out/Tag Out Procedures required.

6.0
Special Precautions


6.1
No Special Precautions are required.
7.0
Test Reports
7.1 Refer to the Specific Device Travelers.
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