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Parts LIST:  F10036198 Assembly Magnetic Shield Cavity
Three layers – Insulation – Hard Shield 1 – Hard Shield 2 & End Caps
	Item No.
	Part Number
	Description
	QTY

	0
	???
	10 layer Multi-layer insulation blanket precut to size
	1

	1
	F10017742

WS2

MP9
	Assembly LCLS-II Prototype Magnetic Shield

    F10017749 Prototype Coupler Side A (1 piece)

    F10017754 Prototype Coupler Side B (1 piece)

    F10017755 Prototype Tuner Side A (1 piece)

    F10017756 Prototype tuner Side A (1 piece)

    F10017757 Prototype Center Section A (1 piece)

    F10017758 Prototype Center Section A (1 piece)

    FC0020557 PHMS, M3x.5x4xFT, SS316 (12 pieces)

    FC0045224 Self Clinching Nut M3x0.5, SS300 Series (24 pieces)

    F10038879 Beam Tube Mag Shield (2 halves) – Tuner side

    F10039205 DS Mag Shield (2 halves) – Coupler side
	1

	2
	F10018115
WS2

MP9
	Assembly, LCLS-II Prototype 2nd Layer Magnetic Shield
    F10018116 Prototype 2nd Layer Center Section A (1 piece)
    F10018117 Prototype 2nd Layer Center Section B (1 piece)

    F10018120 Prototype 2nd Layer Coupler Side B (1 piece)

    F10018121 Prototype 2nd Layer Coupler Side A (1 piece)

    F10036228 Prototype 2nd Layer Tee Cover A (1 piece)

    F10036229 Prototype 2nd Layer Tee Cover B (1 piece)

    F10036230 Prototype 2nd Layer Tee Cover Connector  (2 pieces)

    FC0020557 PHMS, M3x.5x4xFT, SS316 (20 pieces)

    FC0045224 Self Clinching Nut M3x0.5, SS300 Series (20 pieces)   

F10042016 Locator pin cap
	1

	3
	F10037665
WS3

ICB
	Assembly Shield Magnetic Cavity Tuner End
    F10038710 Cover Plate (2 Pieces)  

    F10040860 Outer Shield Tuner End (2 Halves)

    FC0020557 PHMS, M3x.5x4xFT, SS316 (6 pieces)
   F10040818 HOM Cover 1 piece
	1

	4
	F10039173
WS3 - ICB
	Assembly Magnetic Shield Cavity (DS) Coupler End
    F10041127 DS End Outer Shields  (2 halves) 

   F10040818 HOM Cover 1 piece

   
	1

	5
	FC0020557
	PHMS, M3x.5x4xFT, SS316
	12

	6
	???
	One (1) inch wide aluminum tape
	1 rl 

	7
	
	Three (3) inch wide Aluminum tape
	1 rl

	8
	MA-393710
	Kevlar string 100yard spool
	1 

	9
	
	Metglas strips, 0.875” x 8” x
	


Installation of the Magnetic Shielding on a jacketed LCLS-II Cavity
Part 1

General Notes:
I. Do not force shields to align screw holes. It is acceptable if a few screws are not put in the mating components on the helium vessel body. Aluminum tape could be used at such locations to fasten the components together with the permission of the supervisor or responsible authority.

II. Bending or warping of a shield segment is prohibited.  A dropped part must be submitted to the supervisor or responsible authority for re-inspection.
III. A pipe clamp may be used, only if absolutely necessary, to draw the shielding halves together for a better fit. The clamp must be placed close to the bolt holes that do not align. Minimal force should be applied. The shields should show no signs of warping around the clamps.
a. Pay careful attention to flexing near the standoffs, on both layers of shields, when using clamps.

b. Each halve shield is to fit together with the lap joint positioned correctly
IV. All magnetic shields will be delivered as a complete unit.  The unit will be divided at WS2.  The lower half of the coupler beam tube will be bagged and tagged for installation separately. The End Caps with the HOM covers will be bagged and tagged for shipment to WS3.  Installation of the HOM covers after final tuning of HOMs, but before installation of the Tuner.  Final installation of the End Caps to occur after Tuner assembly.  
V. Use cut resistant and abrasion resistant gloves when handling METGLAS foil.  The foil is 20 µm thick, and therefore has razor sharp edges.

1.0 Install the 10 layer Multi-Layer Insulation (MLI) fitted blanket on the jacketed cavity.
1.1 Using aluminum Tape secure the staring edge location on the cavity
1.2 Wrap the blanket under the cavity and tape the blanket seam.
1.3 Tape the edges around all the lugs and seam for all slits.
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2.0 Begin installation of the 1st Layer of the hard shielding at coupler end.  This layer must be tight on the cavity to ensure the second layer is to fit properly.
2.1 Fit both sides of the shielding in place over the cavity lugs and around the Helium input pipes.  Note the fit of the lap joint is correct. 
2.1.1  F10017749 goes on the side of cavity opposite the two-phase pipe. The top of this shield extends over the mating shield.

2.1.2  F10017754 goes on the two-phase pipe side of cavity. The bottom of this shield extends over the mating shield. 
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2.2 Screw the shielding halves together, starting at the top.  Use three (3) inch tape where necessary to cover joints.
3.0 Move to the tuner end and repeat the process
3.1 Fit both sides of the shielding in place over the cavity lugs and Helium input pipes. 
3.1.1  F10017755 goes on the side of cavity opposite the two-phase pipe. The top of this shield extends over the mating shield.

3.1.2  F10017756 goes on the two-phase pipe side of cavity. The bottom of this shield extends over the mating shield.
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3.2 Screw the shielding halves together, starting at the top.  
4.0 Install the center two pieces of the shielding 
4.1 Fit the lower section F10017759 of the shield on the cavity.
4.2 Fit the top section F10017757 of the shield on the cavity.
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4.3 Screw the shielding halves together, starting at the top.
5.0 Install the cavity locator shield cap

5.1  Fit the cap over the cavity locator pin.  The cap should be snug.

5.2 Tape the locator shield cap in plate with aluminum tape.

6.0 Install Tuner side beam-tube covers and Coupler top side beam-tube cover.

6.1 Place F10039205 upper Outer Shield DS end assembly on the coupler beam tube and secure.  The lower Outer Shield DS will not be fitted on until the Cold Mass is in WS3.  Bag the lower coupler shield and tag with the cavity number.
6.2 Install the F10039081 on the top and bottom of the tuner beam-tube.

6.3 Install Pick-up Probe cover F10040819 on the tuner end and secure.

NOTE: Check with instrumentation and sensor division for add-ons above the 1st layer hard shield.
7.0 Inspect all pieces of second layer shielding for standoffs (in-place and secure). 
7.1 Ensure magnetic field fluxgate is installed in one of the circumferentially central spacers in F10018116 (applicable only for cavities 1, 2, 5, 7, 8, counted from non-magnet end of Cryomodule).
7.2 Verify that the fluxgates are installed at the correct locations:
7.2.1 Cavities 1, 2: fluxgates installed at beamline upstream end of F10018116.

7.2.2 Cavities 5, 7, 8: fluxgates installed at beamline downstream end of F10018116.

8.0 Start at coupler end with the 2nd layer of the hard shielding.
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8.1  Fit both sides of the shielding in place over the cavity lugs and Helium input pipes.
8.1.1  F10018121 goes on the side of cavity opposite the two-phase pipe. The top of this shield extends over the mating shield.

8.1.2  F10018120 goes on the two-phase pipe side of cavity. The bottom of this shield extends over the mating shield.
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8.1.3 Screw the shielding halves together, starting at the top. 

9.0 Move to the tuner end and repeat the process
9.1 Fit both sides of the shielding in place over the cavity lugs and Helium input pipes.
9.1.1  F10039382 goes on the side of cavity opposite the two-phase pipe. The top of this shield extends over the mating shield.

9.1.2  F10039384 goes on the two-phase pipe side of cavity. The bottom of this shield extends over the mating shield.
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9.1.3 Screw the shielding halves together, starting at the top. 

NOTE: Steps 10, 11, and 12 will be done AFTER welding of the 2-phase pipe system on the cavity string is completed, but BEFORE the upper coldmass assembly is positioned above the cavity string.
10.0 Wrap all the chimneys with MLI and tape to hold it in place.

11.0 Install only the top center piece F10018116 of the shielding immediately after completion of the welding on the 2-phase pipe.  Use cable ties to loosely secure the hard shield to the chimney.  THIS STEP MUST BE COMPLETED BEFORE THE UPPER COLDMASS IS LOWERED INTO POSITION.
Ensure that the fluxgate sensors are installed in the G10 spacers for cavities 1, 2, 5, 7, and 8, counting from non-magnet end of Cyromodule. 

12.0 Install METGLAS on the cavity invar rod clamping pins.  The diameter of the pin is being increased from 20 mm to approximately 22 mm using METGLAS. The pin magnetic shield cap must be able to fit over the METGLAS. The amount of METGLAS installed therefore is determined by a fit check for each cavity. 

12.1  Affix a 0.875” X 1” piece of aluminum tape to one end of the METGLAS strip. At least 0.5” of the aluminum tape must be exposed.
12.2  Place the taped end on the invar rod clamping pin, and affix tape firmly.

12.3 Wrap the METGLAS around the pin, while maintaining tension on the wraps. 

12.4 Affix a 0.875” X 1” piece of aluminum tape to the end of the METGLAS strip.

13.0 After the liquid helium input lines have been weld, fit the lower section F10018117 of the center shield on the cavity. 

13.1.1 Cut and remove the cable tie holding the top center shield on the chimney.

13.1.2 Load the bottom center shield from the 2-phase pipe side cautiously and carefully.   
13.1.3 Rotate the shield section between the helium inlet pipes.

13.1.4 Ensure that the slots on the sides of the shield align with the screw flaps on the coupler and tuner side shields for F10018116 and F10018117.  And the overlap of the top and bottom fits properly.
13.1.5 Screw the shielding halves together, starting at the top.
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14.0 Cover the chimney with shielding

14.1 Install the two cover pieces F10036230 for the helium return chimney. Secure in place with screws. 
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The installation of the tuner “End Cap” will follow the tuner installation.

Installation of the Magnetic Shielding on a jacketed LCLS-II Cavity
Part 2

1.0 Install the bottom shield (F10039205) of the Coupler beam-tube and secure. 

1.1 Place F10039211 on the bottom of the beam-tube. Align the slot with the coupler flange support gusset.

1.2 Use aluminum tape to fasten both parts together.

2.0 Install the Coupler end cap shield cover F10039174
2.1 The window on the end of the shield should line with the coupler flange.

2.2 The slot, on the flap attaching to the inner shield, should be aligned with the screw flap of the inner shield.
After final HOM tuning

3.0 Install the top piece of Coupler side shield end cover F10039175. Secure with screws.

3.1 Insert the bottom shield in the top location and rotate it to the bottom.  Line up the screw holes with the coupler end 2nd shield and secure the two pieces.
Note: The slot, on the flap attaching to the inner shield, should be aligned with the screw flap of the inner shield.

3.2 Insert the top shield and align the screw holes.  Secure the top shield.  
4.0 After the RF team has completed the work on the cavity HOM’s.  Install Coupler and Tuner side HOM shield caps. 

4.1 Install the G1- spacer in the HOM Cap. 

4.2 Install the HOM cover (F10040818) on the coupler/tuner end secure with tape to the beam tube cover.
4.3 Tape the midpoint of the two pieces of Kevlar string in an “X” cross to the top of the HOM shield cover.

4.4 Wrap the string around the beam tube and tie the ends together.  Cut the excess string from the knot.

4.5 Tape the knot to the beam tube.
5.0 Install the Tuner end cap.

5.1 Install the left half of the tuner end cap without securing it on to the cavity one before the tuner is installed.  There is insufficient room to insert this half of the shield after the tuner is installed.
[image: image12.jpg]



ALL other cavities will have the tuner end cap installed as follows. 

5.2 Install the tuner main side shields with screws to the second layer cavity shields.  Align the overlap in the front properly.  
5.3 Install the small front side covers with screws in to each side of the tuner end cap shield. 
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