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1. SCOPE
The first cryomodule to be installed in the NML test area is a type “3-plus”, assembled from a kit provided by DESY.  The DESY designation for this cryomodule is Mod 9.  The Fermilab designation is RFCA001.  Locally it is being referred to as CM1.  This document specifies the external interfaces between the CM1 and the NML test area.  
2. GENERAL CONFIGURATION 
An elevation view of the type “3-plus” cryomodule is shown in Figure 2.1.  In the figure are shown: the eight coupler ports associated with each of the eight cavities, the two support feet, feed through ports “K” and “D”, and the three cold mass support ports.      


[image: image1]
Figure 2.1
Type 3+ Cryomodule, CM1.  The beam direction is from left to right.

Figure 2.2 shows the major dimensional locations of the key external features of the cryomodule.  
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Figure 2.2
Type 3+ Cryomodule, CM1.  Major dimensions.  

Figure 2.3 shows more clearly the feed through port “K” and the first two of the eight coupler ports.  The coupler ports are detailed in section 4.  Flange “K” provides the feed through for six CERNOX cryogenic temperature sensors, detailed in section 13.  One of the two support feet is shown in Figure 2.3.  The support feet are detailed in section 11.
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Figure 2.3.  “Upstream” end of Cryomodule, CM1.

Figure 2.4 shows the feed through port “D”, the second of the two support feet, and the last two of the eight coupler ports.  Flange “D” provides feed through for eight cavity tuning stepper motors (section 7.2) and four BPM signals, detailed in section 13.  The support feet are detailed in section 11.  
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Figure 2.4.  “Downstream” end of Cryomodule, CM1.

There are feed through flanges “A” and “B” attached to each of the eight coupler ports as shown in Figure 2.5.  Flange “A” contains the feed through for the piezo tuners in each cavity, detailed in section 13.  Six of the “A” flanges contain the feed through for the wire position monitors, WPM.  Flange “B” contains signals from temperature sensors on the coupler and helium vessel, e- pick-up from the coupler, and cavity HOM.  

Flanges “A” and “B” are detailed in section 13.  
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Figure 2.5.  A typical coupler port showing Flange “A” and Flange “B”.  

3. BEAM LINE
The beam line is terminated at each end of the cryomodule with a gate valve.  Each gate valve has a flange face on it.  Figure 3.1 shows the axial location of the flange face on each gate valve.  Figure 3.2 shows the bolt pattern on the gate valve flange.  The beam line is back-filled with argon gas at 50 mbar and 67 F while in the class 10 clean room during cavity string assembly.  
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Figure 3.1 Beam line gate valve flange locations.
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Figure 3.2 Beam line gate valve flange
4. INPUT COUPLERS  
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Figure 4.1 Input Coupler  
4.1. Coupler Tuner
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The main input coupler is tunable, meaning the position of the antenna tip inside the cavity can be adjusted, as installed, from the back side of the coupler’s waveguide.  Couplers received from DESY include an adjustment knob for manual tuning.  The knob will be replaced with a retro-fit automatic tuning device designed at LAL.  The tuner will be procured and installed by TD.  To prevent damage, tuners will be installed on couplers after the cryomodule is delivered to NML.  Accelerator Division will procure, install, and connect all electrical devices that plug into the tuner.  A cartoon of the tuner as mounted on the backside of the coupler’s waveguide is shown in Figure 4.2.

Figure 4.2
Coupler tuner
The tuner includes a linear motor, a linear potentiometer, and two limit switches.  They are identified in the figure.  A Trim Trio 8-pin Burndy connector will also be mounted on the tuner assembly (not shown in the figure).  This connector is provided to wire to the limit switches and motor.  A mating connector is supplied with the position transducer and a separate cable is to be run to it for noise isolation.    Table 4.1 summarizes these devices.  

Table 4. 1 Coupler tuner interfaces  
	Device
	Function
	Manuf./model
	Parameters
	Connection
	Notes

	Motor, linear
	Actuator
	Haydon Switch, p/n 57H47-12-810
	12V, 25.4mm stroke
	(4)leads
	Wire to 12-88 Burndy connector.

	Limit switches (2)
	Over-travel sensing
	Marquardt, 
p/n 1050.0151
	
	(3) solder terminals
	Wire to 12-88 Burndy connector.

	Potentiometer, linear
	Position transducer
	Novotechnik, 
p/n TRS-25
	
	Plug connector
	Mating connector will also be provided.


4.2. Field Probes  

[image: image9.emf]


Figure 4.3.  Field probes in the coupler.  

Figure 4.3 shows a section of the input coupler as installed on a cavity.  Each input coupler includes three field probes.  Two are located inside the cryomodule, labeled #1 and #2 in the figure, while the third is accessible on the warm end portion of the coupler outside the vessel.  Cables for the interior field probes are routed through the Flange B.  The details are in Section 13.  
4.3. Temperature Sensors  
Each coupler includes two temperature sensors.  A 1000-Ohm platinum RTD (PT1000) is installed on the back side of the 80K flange of the coupler’s cold end to monitor cold window temperature.  The cable for this sensor is routed through the center feed through on Flange B.  The details of this connection are in Section 13.  A second PT1000 is inserted into a 3.1 to 3.2mm diameter blind hole on the flange connection between the waveguide and the warm end assembly to monitor heating of the warm window.  See Figure 4.4.  Use thermal grease on the RTD to ensure thermal contact.  A strain relief for the connector for this RTD is provided on the top of the waveguide.  This is also shown in Figure 4.4.  A 14mm x 1mm pitch threaded port is available on the waveguide for insertion of an infrared sensor to monitor warm window temperature.  W-D Moeller reports that this port is no longer required since the PT1000 serves same function.  
[image: image10.emf]


Figure 4.4  Instrumentation on Coupler Waveguide

4.4. Spark Detectors   

A mini-Conflat window flange on the coupler’s warm end assembly is provided for connection of a PM tube.  This allows spark detection in the vacuum volume between the coupler’s two ceramic RF windows.  The mechanical drawing of the window flange is shown in Figure 4.5.
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Figure 4.5  Detail of mini-Conflat window flange for warm end spark detector.
A ¼”-36 threaded port on the waveguide is available for connection of a photodiode to monitor for sparks inside the waveguide.  This is shown in Figure 4.4.

4.5. Wave Guide  

Wave guide interior dimensions are shown in Figure 4.4.
4.6. Gas Ports   

Gas ports for cooling wave guide will not be connected.  They are shown in Figure 4.4
4.7. Bias Voltage

Bias voltage is applied through a connector on the back side of the coupler’s waveguide.  The connector has LEMO p/n HGP.1S.405.CLASV and is identified in Figure 4.4.  

4.8. Coupler Vacuum
The cryomodule is supplied with a vacuum header and connections to each of the eight couplers.  Each end of the header will be flanged with a blank flange at the upstream end and a pump-out valve at the downstream end.  The vacuum header is serviced with a sublimation pump and an ion getter pump.  Neither pump is provided in the kit from DESY.  Both pumps will be procured by TD and provided to NML for installation there.  The vacuum header will have blank flanges installed at the pump locations before transport to NML.    

5. HOM COUPLERS
There are two HOM couplers per cavity.  The signals are fed through Flange B, nos. 2 and 3 at each location.  Details are in section 13.
6. TUNERS
6.1. Piezo Tuners 

Each cavity has a piezo tuner.  The leads from the piezo for each cavity are routed to the respective flange A.  The detailed pin assignments are presented Section 13. 

6.2. Cavity Tuners 

Each cavity has a slow tuner driven by a stepper motor.  The leads from the stepper motor for each cavity are routed to Flange D.  The detailed pin assignments are presented in Section 13.   
7. INSTRUMENTATION  
7.1. Wire Position Monitor  
The wire position monitor (WPM) runs along the cold mass inside the cryomodule has seven pick-up stations, positioned approximately, at each cavity location.  Each pick-up station has four pick-ups.  The pick-up signals are routed out of the cryomodule mostly through Flange A, and in one case Flange B as indicated in the table below.  The feed through and pin assignments at each cavity location are detailed in Section 13.  

Table 7.1 WPM Feed Through Locations.

	WPM

Pick-up

Location
	Cavity

Feed Through
	Feed Through

Flange

	1
	1
	A

	2
	2
	A

	3
	3
	A

	4
	5
	A

	5
	7
	A

	6
	8
	B

	7
	8
	A


The wire passes through the cryomodule and is anchored in the feedcap and endcap.  The wire termination is longitudinally fixed in the feedcap and held through a pully and deadweight in the endcap.  This produces a constant tension on the wire throughout the cooldown.  
7.2. Vibration  

Geophones are planned for installation in side the cryomodule at the “downstream” end of the listed elements (Table 7.2).  Each geophone would require a twisted pair wire to be connected to the feed through locations (Section 13).  Model GS-14 geophones would be used.  
Table 7.2 Geophone Locations
	Device No.
	Location
	Axis
	Feedthrough
	

	1
	Quad (“dummy”)
	Y
	Flange B8, Pin 13
	

	2
	Quad (“dummy”)
	X
	Flange B8, Pin 13
	

	3
	Cavity #3
	X
	Flange B3, Pin 7
	

	4
	Cavity #7
	X
	Flange B7, Pin 7
	

	5
	Cavity #3
	Y
	Flange B3, Pin 7
	

	6
	Cavity #7
	Y
	Flange B7, Pin 7
	

	7
	Quad (“dummy”)
	Y (redundant)
	Flange B8, Pin 13
	

	8
	Cavity #5
	Y (redundant)
	Flange B5, Pin 7
	

	9
	Cavity #5
	X
	Flange B5, Pin 7
	

	10
	Cavity #5
	Y
	Flange B5, Pin 7
	


7.3. Cryogenic Temperatures  
Cryogenic temperatures are measured on the helium vessel, main coupler and cryogenic pipes.  The piping temperatures are routed through Flange K.  The helium vessel and main coupler temperatures are routed through the center feed through on Flange B.  The details are in Section 13.  
Temperature of the 300 mm diameter helium gas return pipe (HGRP) will be monitored at each end.  The goal is to avoid stressing the post supports due to bowing of the HGRP as a result of non-uniform thermal contraction during cooldown.  The sensor leads will be routed through Flange K.  
8. BEAM POSITION MONITOR  
The beam position monitor (BPM) signals are routed through Flange D, nos. 1 – 4.  The details are in Section 13.
9. QUADRUPOLE MAGNET
CM1 has only a “dummy” quadrupole magnet, simulating size and weight.  There are no leads to be interfaced.  
10. CRYOGENIC PIPING  
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Figure 10.1.  Upstream (bellows) end of cryomodule showing coordinate system.
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Figure 10.2.  Downstream (non-bellows) end of cryomodule.  

Table 10.1 Cryogenic Pipe coordinates
[image: image14.emf]X Y

[-] [-] [mm] [mm]

A 2K helium supply 219.0 481.5

B Sub atmospheric helium return 0.0 356.0

C 5K Thermal shield supply 225.5 362.5

D 5K Thermal shield return -252.0 212.0

E 80K Thermal shield supply 355.0 325.0

F 80K Thermal shield return -367.0 326.0

G Sub atmospheric helium supply 212.0 170.0

H Cooldown/warmup -170.0 200.0

Cryogenic 

Line
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T3PCM Pipes 

Coordiantes 


Table 10.2 Cryogenic Pipe characteristics and thermal contractions
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2K helium supply bellows end 5860.0 18 48.30 1.65

2K helium supply non-bellows end 6040.0 18 48.30 1.65

Sub atmosphiric helium return bellows end 6471.0 0 312.00 6.00

Sub atmosphiric helium return non bellows end 5505.0 17 312.00 6.00

5K supply bellows end 5810.0 17 60.30 2.76

5K supply non - bellows end 6090.0 18 60.30 2.76

5K return bellows end 6400.0 26 60.00 5.00

5K return non bellows end 5500.0 22 60.00 5.00

80K supply bellows end 6000.0 18 60.30 2.77

80K supply non bellows end  5900.0 18 60.30 2.77

80K return bellows end 6400.0 26 60.00 5.00

80K return non bellows end 5500.0 22 60.00 5.00

Sub atmosphiric helium bellows end 6321.5 3

Sub atmosphiric helium non bellows end 5455.5 3

Cooldown/warm-up line bellows end 6400.0 19 42.20 1.65

Cooldown/warm-up line non bellows end 5500.0 17 42.20 1.65

* 
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11. CRYOMODULE SUPPORT  
The cryomodule support structure is pictured in Figure 11.1 below.  There are two supports per cryomodule, located 4150 mm (163.4 in) on each side of the center cold mass support port, 8300 mm (326.8 in) apart.  


[image: image16] 
Figure 11.1
Cryomodule Supports
Figure 11.2 shows the key dimensions of the cryomodule supports.  The base of the support mechanism is an I-beam with a flange width of 160.0 mm (6.3 in) and length of 800.0 mm (31.5 in).  The thickness of the base plate, not dimensioned in the figure, is 13 mm (0.5 in).  
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Figure 11.2
Cyomodule Support Details
The base of the support is 511.0 mm (20.118 in) below the beam line.  The beam line will be positioned 47 inches above the highest point in the floor in the NML building.  The floor varies in elevation by 1.3 inches, leaving the average height approximately 48 inches.  This leaves approximately 28 inches between the bottom of the cryomodule support and the average elevation of the floor.  A support structure in NML will make up the difference.  
12. ALIGNMENT POINTS  
There are three alignment platforms, each one located on the coupler side of the cryomodule at each cold mass support port location as shown in Figure 12.1.  A Taylor-Hobson nest and two alignment ball targets are positioned on each platform as shown in Figure 12.2.  

[image: image18]
Figure 12.1 Locations of alignment platforms.  
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Figure 12.2  Locations of the Taylor Hobson nest and the two survey balls on each alignment platform.  

13. FEED THROUGH DETAILS – FLANGES A, B, D and K   
13.1. Flange A  
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Figure 13.1.  Feed Through Arrangement for Flange A, cavities 1-8.  

Table 13.1  Feed Through Assignments for Flange A 

	Feed Through No.
	Application
	Cavities
	Feed Through Type
	Outside Connector

	1
	WPM
	1 – 3

5, 7, 8
	34_SMA-50-0-3/11NE
	

	2
	WPM
	1 – 3

5, 7, 8
	34_SMA-50-0-3/11NE
	

	3
	WPM
	1 – 3

5, 7, 8
	34_SMA-50-0-3/11NE
	

	4
	WPM
	1 – 3

5, 7, 8
	34_SMA-50-0-3/11NE
	

	5
	Piezo
	1 – 8 
	Fischer DEE104 A037-130

(4-pin soldered)
	Fischer S104 A037-130+ 

(4-pin soldered)


Six of the seven pick-up locations are passed through Flanges A and one is routed through Flange B at cavity 8 as indicated in Table 8.1.  There are four pick-up signals at each cavity location.  

Table 13.2.  Pin assignments for the piezos, connector no. 5.
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13.2. Flange B  
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Figure 13.2  Feed Through Arrangement for Flange B, Cavities 1 – 7. 

Table 13.3  Feed Through Assignments for Flange B, Cavities 1 – 7 

	Feed Through No.
	Application
	Feed Through Type
	Outside Connector

	1
	Pick-up
	34_N-50-0-12/133NE
	Not supplied by DESY

	2
	HOM1 
	34_N-50-0-12/133NE
	Not supplied by DESY

	3
	HOM2 
	34_N-50-0-12/133NE
	Not supplied by DESY

	4
	e- Cy
	34_SMA-50-0-3/111NE
	Not supplied by DESY

	5
	e- WG
	34_SMA-50-0-3/111NE
	Not supplied by DESY

	6
	spare
	34_SMA-50-0-3/111NE
	Not supplied by DESY

	7
	2 x PT1000

(coupler)
1 x CERNOX
(helium vessel)
2 x Geophone

(helium vessel)

(cavities 3 & 7)

3 x Geophone

(helium vessel)

(cavity #5)
2 x CERNOX

(HOM)
	Fischer WDE105 AZ102-120

(27-pin stuck)
	Fischer S105 A102-130

(27-pin soldered)
‘
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Figure 13.3.  Feed Through Arrangement for Flange B, cavity 8. 

Table 13.4.  Feed Through Assignments for Flange B, Cavity 8.

	Feed Through No.
	Application
	Feed Through Type
	Outside Connector

	1
	Pick-up
	34_N-50-0-12/133NE
	Not supplied by DESY

	2
	HOM1 
	34_N-50-0-12/133NE
	Not supplied by DESY

	3
	HOM2 
	34_N-50-0-12/133NE
	Not supplied by DESY

	4
	spare
	34_N-50-0-12/133NE
	

	5
	spare
	34_N-50-0-12/133NE
	

	6
	spare
	34_N-50-0-12/133NE
	

	7
	WPM1
	34_SMA-50-0-3/111NE
	Not supplied by DESY

	8
	WPM2
	34_SMA-50-0-3/111NE
	Not supplied by DESY

	9
	WPM3
	34_SMA-50-0-3/111NE
	Not supplied by DESY

	10
	WM4
	34_SMA-50-0-3/111NE
	

	11
	e- Cy
	34_SMA-50-0-3/111NE
	

	12
	e- WG
	34_SMA-50-0-3/111NE
	

	13
	2 x PT1000

(coupler)

1 x CERNOX
(helium vessel)

2 x CERNOX

(HOM)

3 x Geophones

(quad magnet)
	Fischer WDE105 AZ102-120

(27-pin stuck)
	Fischer S105 A102-130

(27-pin soldered)


Table 13.5   Pin Assignments for Flange B, Cavities 1-7, Feed Through #7. 
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contact

Designation No. No. Assgn

in module

27p female

M9STC1K10 10692 C383 I+ cryostat 1, pos. 1 1

I- 2

U+ 3

U- 4

M9STP9M1 None

PT1000

I+ main coupler 1 5

I- 6

U+ 7

U- 8

M9STP9M1B None

PT1000

I+ main coupler 1 9

I- 10

U+ 11

U- 12

RTD_01-HOM_1a 48618 I+ (red) cavity 1 HOM 13

I- (blk) ThermShldSupSide 14

U+ (grn) 15

U- (yel) 16

RTD_02-HOM_1b 48619 I+ (red) cavity 1 HOM 17

I- (blk) ThermShldRtnSide 18

U+ (grn) 19

U- (yel) 20

21

22

23

24

25

26

27

Flange B1, Feed Through #7
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Designation No. No. Assgn

in module

27p female

M9STC1K20 10693 C384 I+ cryostat 2 Pos.1 1

I- 2

U+ 3

U- 4

M9STP9M2 None

PT1000

I+ main coupler 2 5

I- 6

U+ 7

U- 8

M9STP9M2B

None

PT1000

I+ main coupler 2 9

I- 10

U+ 11

U- 12

RTD_03-HOM_2a 48620 I+ (red) cavity 2 HOM 13

I- (blk) ThermShldSupSide 14

U+ (grn) 15

U- (yel) 16

RTD_04-HOM_2b 49009 I+ (red) cavity 2 HOM 17

I- (blk) ThermShldRtnSide 18

U+ (grn) 19

U- (yel) 20

21

22

23

24

25

26

27

Flange B2, Feed Through #7
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Designation No. No. Assgn

in module

27p female

M9STC1K30 10694 C385 I+ cryostat 3 Pos.1 1

I- 2

U+ 3

U- 4

M9STP9M3 None

PT1000

I+ main coupler 3 5

I- 6

U+ 7

U- 8

M9STP9M3B

None

PT1000

I+ main coupler 3 9

I- 10

U+ 11

U- 12

RTD_05-HOM_3a 48623 I+ (red) cavity 3 HOM 13

I- (blk) ThermShldSupSide 14

U+ (grn) 15

U- (yel) 16

RTD_06-HOM_3b 48612 I+ (red) cavity 3 HOM 17

I- (blk) ThermShldRtnSide 18

U+ (grn) 19

U- (yel) 20

Vib_01-Cav3_Vert1 U+ (red) Cav3, Vertical 21

U- (blk) Support Bracket #6 22

Vib_02-Cav3_Horz1 U+ (red) Cav3, Horizontal 23

U- (blk) Support Bracket #6 24

25

26

Vib Shield 27

Flange B3, Feed Through #7


[image: image26.emf]Sensor Sensor Plate Wire description

contact

Designation No. No. Assgn

in module

27p female

M9STC1K40 10697 C386 I+ cryostat 4 Pos.1 1

I- 2

U+ 3

U- 4

M9STP9M4 None

PT1000

I+ main coupler 4 5

I- 6

U+ 7

U- 8

M9STP9M4B

None

PT1000

I+ main coupler 4 9

I- 10

U+ 11

U- 12

RTD_07-HOM_4a 48607 I+ (red) cavity 4 HOM 13

I- (blk) ThermShldSupSide 14

U+ (grn) 15

U- (yel) 16

RTD_08-HOM_4b 48608 I+ (red) cavity 4 HOM 17

I- (blk) ThermShldRtnSide 18

U+ (grn) 19

U- (yel) 20

21

22

23

24

25

26

27

Flange B4, Feed Through #7


[image: image27.emf]Sensor Sensor Plate Wire description

contact

Designation No. No. Assgn

in module

27p female

M9STC1K50 10698 C387 I+ cryostat 5 Pos.1 1

I- 2

U+ 3

U- 4

M9STP9M5 None

PT1000

I+ main coupler 5 5

I- 6

U+ 7

U- 8

M9STP9M5B None

PT1000

I+ main coupler 5 9

I- 10

U+ 11

U- 12

RTD_09-HOM_5a 48610 I+ (red) cavity 5 HOM 13

I- (blk) ThermShldSupSide 14

U+ (grn) 15

U- (yel) 16

RTD_10-HOM_5b 49015 I+ (red) cavity 5 HOM 17

I- (blk) ThermShldRtnSide 18

U+ (grn) 19

U- (yel) 20

Vib_03-Cav5_Vert1 U+ (red) Cav5, Vertical 21

U- (blk) Support Bracket #10 22

Vib_04-Cav5_Horz1 U+ (red) Cav5, Horizontal 23

U- (blk) Support Bracket #10 24

Vib_05-Cav5_Vert2 U+ (red) Cav5, Vertical (spare) 25

U- (blk) Support Bracket #9 26

Vib Shield 27

Flange B5, Feed Through #7


[image: image28.emf]Sensor Sensor Plate Wire description

contact

Designation No. No. Assgn

in module

27p female

M9STC1K60 10700 C388 I+ cryostat 6 Pos.1 1

I- 2

U+ 3

U- 4

M9STP9M9 None

PT1000

I+ main coupler 6 5

I- 6

U+ 7

U- 8

M9STP9M9B None

PT1000

I+ main coupler 6 9

I- 10

U+ 11

U- 12

RTD_11-HOM_6a 49017 I+ (red) cavity 6 HOM 13

I- (blk) ThermShldSupSide 14

U+ (grn) 15

U- (yel) 16

RTD_12-HOM_6b 49014 I+ (red) cavity 6 HOM 17

I- (blk) ThermShldRtnSide 18

U+ (grn) 19

U- (yel) 20

21

22

23

24

25

26

27

Flange B6, Feed Through #7


[image: image29.emf]Sensor Sensor Plate Wire description

contact

Designation No. No. Assgn

in module

27p female

M9STC1K70 10701 C389 I+ cryostat 7 Pos.1 1

I- 2

U+ 3

U- 4

M9STP9M9 None

PT1000

I+ main coupler 7 5

I- 6

U+ 7

U- 8

M9STP9M9B None

PT1000

I+ main coupler 7 9

I- 10

U+ 11

U- 12

RTD_13-HOM_7a 49011 I+ (red) cavity 7 HOM 13

I- (blk) ThermShldSupSide 14

U+ (grn) 15

U- (yel) 16

RTD_14-HOM_7b 49012 I+ (red) cavity 7 HOM 17

I- (blk) ThermShldRtnSide 18

U+ (grn) 19

U- (yel) 20

Vib_06-Cav6_Vert1 U+ (red) Cav7, Vertical 21

U- (blk) Support Bracket #14 22

Vib_07-Cav6_Horz1 U+ (red) Cav7, Horizontal 23

U- (blk) Support Bracket #14 24

25

26

Vib Shield 27

Flange B7, Feed Through #7


Table 13.6
Pin Assignments for Flange B, Cavities 8, Feed Through no. 13.  
[image: image30.emf]Sensor Sensor Plate Wire description

contact

Designation No. No. Assgn

in module

27p female

M9STC1K80 10702 C390 I+ cryostat 8 Pos.1 1

I- 2

U+ 3

U- 4

M9STP9M8 None

PT1000

I+ main coupler 8 5

I- 6

U+ 7

U- 8

M9STP9M8B None

PT1000

I+ main coupler 8 9

I- 10

U+ 11

U- 12

RTD_15-HOM_8a 49013 I+ (red) cavity 8 HOM 13

I- (blk) ThermShldSupSide 14

U+ (grn) 15

U- (yel) 16

RTD_16-HOM_8b 49010 I+ (red) cavity 8 HOM 17

I- (blk) ThermShldRtnSide 18

U+ (grn) 19

U- (yel) 20

Vib_08-Quad_Vert1 U+ (red) Quad, Vertical 21

U- (blk) Quad Support Bracket 22

Vib_09-Quad_Horz1 U+ (red) Quad, Horizontal 23

U- (blk) Quad Support Bracket 24

Vib_10-Quad_Vert2 U+ (red) Quad, Vertical (spare) 25

U- (blk) Quad Support Bracket 26

Vib Shield 27

Flange B8, Feed Through #13


13.3. Flange C

Flange C is for BPM temperature sensors.  There is only one connector, located in the center of the flange.  
Table 13.7 Feed Through Assignment for Flange C
	Feed Through No.
	Application
	Feed Through Type
	Outside Connector

	1
	2 x PT1000

(coupler)


	DEE 105 A102-130 

(27 pin, Peek RGM, receptacle)


	DEE A102-130

(27-pin soldered)

‘


Table 13.8 Pin Assignments for Flange C

	Sensor Designation
	Sensor

No.
	Description
	Wire

Assign
	Pin No.

	RTD_29-BPM3/BPM4Pri
	48987
	Between

BPM3 & BPM4


	I+(red)

I-(blk)

U+(grn)

U-(blk)
	1

2

3

4

	RTD_30-BPM3/BPM2Redu
	48988
	Between

BPM3 & BPM 2
	I+(red)

I-(blk)

U+(grn)

U-(blk)
	5

6

7

8


13.4. Flange D  

[image: image31.png]uD "
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Figure 13.4.  Feed Through Arrangement for Flange D.  

Table 13.9.  Feed Through Assignments for Flange D.  

	Feed Through No.
	Application
	Feed Through Type
	Outside Connector

	1
	BPM 41
	34_SMA-50-0-3/111NE
	Not supplied by DESY

	2
	BPM 42
	34_SMA-50-0-3/111NE
	Not supplied by DESY

	3
	BPM 43
	34_SMA-50-0-3/111NE
	Not supplied by DESY

	4
	BPM 44
	34_SMA-50-0-3/111NE
	Not supplied by DESY

	5
	Spare
	34_SMA-50-0-3/111NE
	Not supplied by DESY

	6
	Spare
	34_SMA-50-0-3/111NE
	Not supplied by DESY

	7
	Stepper Motor

(Cavities 1-4)
	Fischer DEE106 Z017-130

(24-pin soldered)
	Fischer S106 Z017-130

(24-pin soldered)

	8
	Stepper Motor

(Cavities 5-8)
	Fischer DEE106 Z017-130

(24-pin soldered)
	Fischer S106 Z017-130

(24-pin soldered)


Table 13.10   Pin Assignments for Flange D.  Stepper Motors.  

[image: image32.emf]measuring point

remark description flange/ Kon-

in Modul 9

Sanyo - Pin

cable connec./number

takt

motore Nr.

color stepper motor at:

Fischer 106

24pM

M9D1

wh/gn

1 yellow

Cavity1

D/M9D1/1

1

gn 2 green

in module male

2

1

pi

3 yellow 3

wh/rd

4 green 4

bk 5 red 5

wh 6  blue 6

M9D2

wh/gn

1 yellow

Cavity2

D/M9D1/2

7

gn 2 green 8

2

pi

3 yellow 9

wh/rd

4 green 10

bk 5 red 11

wh 6  blue 12

M9D3

wh/gn

1 yellow

Cavity3

D/M9D1/3

13

gn 2 green 14

3

pi

3 yellow 15

wh/rd

4 green 16

bk 5 red 17

wh 6  blue 18

M9D4

wh/gn

1 yellow

Cavity4

D/M9D1/4

19

gn 2 green 20

4

pi

3 yellow 21

wh/rd

4 green 22

bk 5 red 23

wh 6  blue 24

M9D5

wh/gn

1 yellow

Cavity5

D/M9D2/1

1

gn 2 green

in module male

2

5

pi

3 yellow 3

wh/rd

4 green 4

bk 5 red 5

wh 6  blue 6

M9D6

wh/gn

1 yellow

Cavity6

D/M9D2/2

7

gn 2 green 8

6

pi

3 yellow 9

wh/rd

4 green 10

bk 5 red 11

wh 6  blue 12

M9D7

wh/gn

1 yellow

Cavity7

D/M9D2/3

13

gn 2 green 14

7

pi

3 yellow 15

wh/rd

4 green 16

bk 5 red 17

wh 6  blue 18

M9D8

wh/gn

1 yellow

Cavity8

D/M9D2/4

19

gn 2 green 20

8

pi

3 yellow 21

wh/rd

4 green 22

bk 5 red 23

intern plug

DB9 fem. 


13.5. Flange K  
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Figure 13.5.  Feed Through in Flange K. 

Table 13.11
Pin Assignments for Flange K.    

	Feed Through No.
	Application
	Feed Through Type
	Outside Connector

	1
	Cryogenic Pipes
	Fischer DEE105-A102-130

(27-pin soldered)
	Fischer S105-A102-130

(27-pin soldered)

	2
	300 mm Pipe

Upstream x 3

Downstream x 3
	Fischer DEE105-A102-130

(27-pin soldered)
	Fischer S105-A102-130

(27-pin soldered)

	3
	300 mm Pipe

(middle x 2)

80 K Shield

(middle x 2)

5 K Shield

(middle x 2)
	Fischer DEE105-A102-130

(27-pin soldered)
	Fischer S105-A102-130

(27-pin soldered)

	4
	spare
	Fischer DEE105-A102-130

(27-pin soldered)
	Fischer S105-A102-130

(27-pin soldered)

	5
	spare
	Fischer DEE105-A102-130

(27-pin soldered)
	Fischer S105-A102-130

(27-pin soldered)


[image: image33.emf]Flange K - Feedthrough #1

measure point sen. plate pol. description flange/

contact

in module 9 num. num.

 connec./num. in module

27p female

M9STC2P41 10690 C381 I+ 4.5 K return pipe(R.4) K1.1/1 1

I-

in M. female

2

U+ 3

U- 4

M9STC2P41B 10691 C382 I+ 4.5 K return pipe(R.4) K1.1/2 5

I- 6

U+ 7

U- 8

M9STC1P60 10684 C375 I+ 2.2 K pipe 6 K1.1/3 9

I- 10

U+ 11

U- 12

M9STC1P60B 10686 C378 I+ 2.2 K pipe 6 K1.1/4 13

I- 14

U+ 15

U- 16

M9STC2P40 10688 C379 I+ 4.5 K flow pipe(R.4) K1.1/5 17

I- 18

U+ 19

U- 20

M9STC2P40B 10689 C380 I+ 4.5 K flow pipe(R.4) K1.1/6 21

I- 22

U+ 23

U- 24


[image: image34.emf]Sensor Label Serial Wire Mounting Location

contact

(3 lines) No. Assignment

in module

27p female

RTD_17-300mmPipeDwnStrmEnd_12 X48999 +I (red) 300mm Pipe Downstream End 12:00 position 1

300mmPipeDownStreamEnd-12:00 -I (blk) 2

Flange K FeedThru #2 +V (grn) 3

-V (yel) 4

RTD_18-300mmPipeDwnStrmEnd_03 X49003 +I (red) 300mm Pipe Downstream End 03:00 position 5

300mmPipeDownStreamEnd-03:00 -I (blk) 6

Flange K FeedThru #2 +V (grn) 7

-V (yel) 8

RTD_19-300mmPipeDwnStrmEnd_06 X49005 +I (red) 300mm Pipe Downstream End 06:00 position 9

300mmPipeDownStreamEnd-06:00 -I (blk) 10

Flange K FeedThru #2 +V (grn) 11

-V (yel) 12

RTD_22-300mmPipeUpStrmEnd_12 +I (red) 300mm Pipe Upstream End 12:00 position 13

300mmPipeUpStreamEnd-12:00 -I (blk) 14

Flange K FeedThru #2 +V (grn) 15

-V (yel) 16

RTD_23-300mm_PipeUpStrmEnd_03 +I (red) 300mm Pipe Upstream End 03:00 position 17

300mmPipeUpStreamEnd-03:00 -I (blk) 18

Flange K FeedThru #2 +V (grn) 19

-V (yel) 20

RTD_24-300mm_PipeUpStrmEnd_06 +I (red) 300mm Pipe Upstream End 06:00 position 21

300mmPipeUpStreamEnd-06:00 -I (blk) 22

Flange K FeedThru #2 +V (grn) 23

-V (yel) 24

Flange K - Feedthrough #2


[image: image35.emf]Sensor Label Serial Wire Mounting Location

contact

(3 lines) No. Assignment

in module

27p female

RTD_20-300mmPipeMidBotPri X48611 +I (red) 300mm Pipe Mid Bottom Primary Sensor 1

300mmPipeMidBottomPrimary -I (blk) 2

Flange K FeedThru #3 +V (grn) 3

-V (yel) 4

RTD_21-300mmPipeMidBotRedu X48614 +I (red) 300mm Pipe Mid Bottom Redundant Sensor 5

300mmPipeMidBottomRedundant -I (blk) 6

Flange K FeedThru #3 +V (grn) 7

-V (yel) 8

RTD_25-5K_ThermShldMidBotPri X49007 +I (red) 5K Thermal Shield Mid Bottom Primary Sensor 9

5KShldMidBottomPrimary -I (blk) 10

Flange K FeedThru #3 +V (grn) 11

-V (yel) 12

RTD_25-5K_ThermShldMidBotRedu X49008 +I (red) 5K Thermal Shield Mid Bottom Redundant Sensor 13

5KShldMidBottomRedundant -I (blk) 14

Flange K FeedThru #3 +V (grn) 15

-V (yel) 16

RTD_25-80K_ThermShldMidBotPri

N/A

+I (red) 80K Thermal Shield Mid Bottom Primary Sensor 17

80KThermShldMidBottomPrimary -I (blk) 18

Flange K FeedThru #3 +V (grn) 19

-V (yel) 20

RTD_25-80K_ThermShldMidBotRedu

N/A

+I (red) 80K Thermal Shield Mid Bottom Redundant Sensor 21

80KThermShldMidBottomRedundant -I (blk) 22

Flange K FeedThru #3 +V (grn) 23

-V (yel) 24

Flange K - Feedthrough #3


14. EXTERNAL BREAKOUT BOXES

The cabling external to the feedthroughs itemized in Section 13 are routed to breakout boxes located beneath the cryomodule as shown in the figures below.  From there the cabling is routed to the NML cable try system to the instrumentation racks. 
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Figure 1a.  Flange C and Power Supply.
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Figure 1b.  Block diagrams for Cavities 1, 2, 4, 6 and 3, 7.
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Figure 1c.  Block diagrams for cavities 5, 8 and Flange K.
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