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TD/Engineering & Fabrication Specification # 5520-TR-333644
July 13,2006

Rev. 1
Revision Page (1 of 5)
Revision  Step No. Revision Description TRR No. Date
None N/A Initial Release N/A 6/17/02
A 3.1 Removed Step. Not necessary. 1485 10/2/02
32 Modified Step. Changed to “Add Insertion Rails per Vacuum Vessel
Assembly (ME-390129).”
4.1 Modified Step. Added “Suspension System Adjusting Screw, M16 x 70mm
SHCS and Washer” to the Parts table.
43 Modified step. “Install the Suspension System Adjusting Screws
(MB-390039), M16 Screw and washer into the Vacuum Vessel to hold the
Fixed Support Assembly in place. Coat all screw heads with Molybdenum
disulfide prior to installation.”
4.6 Modified step. “Install the Suspension System Adjusting Screws
(MB-390039), M 16 Screw and washer into the Vacuum Vessel to hold the
Sliding Support Assemblies in place. Coat all screw heads with Molybdenum
disulfide prior to installation.”
4.11 Modified Step. “Slide the Suspension System over the Cold Mass and place
on tooling. The Suspension system may be disassembled during this step.
Record shim sizes and locations prior to disassembly.” New Step 4.13.
5.1 Added Step. “Place the Cold mass assembly on the insertion rail system.”
53 Added Step. “Install Cold mass Insulation per Cold mass Insulation
Installation (ME-390302).”
5.5 Added Step. “Using Pipe Supports as a template, cut the blankets around the
Pipe Support Feet and slit blankets circumferentially at the Pipe Supports.”
5.6 Added Step. “Remove Pipe Supports and blankets. Wrap blankets in plastic
bag to keep clean for later use. Label blankets as they are removed for later
positioning.”
5.7 Added Step. “Install Pipe Supports to same location as in step 5.4.”
5.16 Added Step. “Weld the Pipe Support Gussets to the Cold mass per Q2 Piping
Assembly (ME-390208).”
6.0 Modified Steps per Tom Page.
7.1 Modified Steps per Tom Page.
7.2 Modified Steps per Tom Page.
7.3 Modified Steps per Tom Page.
7.4 Modified Steps per Tom Page.
7.5 Modified Steps per Tom Page.
B 4.1 Modified Step. Changed to “Label the IP End and the Non-IP End of the 1539 12/16/04
Vacuum Vessel with a temporary sticker or equivalent.” per Jim Rife.
5.0 Added Note “Note(s): Do not use a strap wrench on the pipes.” per
DR No. HGQ-0394.
LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOXB11-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333644
July 13, 2006
Rev.1

) Revision Page (2 of 5)

Revision Step No. Revision Description TRR No. Date

C 32 Added Step. “Inspect the transition area between the support sections and 1570 11/18/03

tube sections. Grind smooth if necessary.”

33 Added Step. “Clean the Vacuum Vessel using a vacuum cleaner or
equivalent.”

3.8 Modified Step. Added “Tap out holes with M10 - 1.5 Tap. Move Vessel to
Table.”

4.9 Added Step. “Measure the distance between the Suspension Rings at the
bottom of the Threaded Rods. Install Threaded Rods after measurements.”

4.10 Modified Step. Moved “Configure the Suspension Tooling for Q2 Assembly
per (ME-364604). Place Suspension Assembly on the tooling and make
necessary adjusts to the tooling.” to New step 4.11.

4.16 Modified Step. Added “Install shims between the Brass Slide Bars and the
Stainless Steel Blocks on each support as needed. Record Shim size and
location below.” New Step 4.17.

5.0 Modified, rearranged and added steps from step 5.13 to 5.35, per Notes taken
by Steve Gould and Tom Page on LQXB02.

5.8 Added Step. “Install Q2 Installation Tie Rod Assembly (MC-390635) and
Tie Bar Retaining Clamp (MB-390136) as per Q2 Cryostat Assembly -
Internal Piping (ME-390208).” per traveler LQXB03-0.

5.18 Modified Step. Changed Quantity from 2 ea to 4 ea. “...Pumping Line Pipe
Stop (MB-390149), (4 ea.) and Cool Down Line Pipe Stop (MB-390150)
(4ea)”

5.19 Modified Step. Changed Quantity from 2 ea to 4 ea. “...Pumping Line Pipe
Stop (MB-390149), (4 ea.) and Cool Down Line Pipe Stop (MB 390150)

} (4ea)”

5.20 Modified Step. Changed Technician Signoff to Weldor Signoff.

5.21 Modified Step. Changed to “Clean the following parts fromQ2 Heat
Exchanger Corrugated Tube Assembly (ME-390143).” Added Table. New
step 5.35.

5.22 Modified Step. Moved to after Suspension System Adjusting Screws are
installed. New Step 7.7

5.23 Modified Step. Moved to after Suspension System Adjusting Screws are
installed. New Step 7.8 ‘

6.1 Moved Step. Moved to New Step 6.2. “Install the Cold mass MLI Blankets
per (ME-390302) and in the same position as Step 5.6.” Cannot Lift Cold
Mass with Blankets installed.

6.2 Moved Step. Moved to New Step 6.1. “Lift the Cold Mass Assembly and
place the Center Section (ME-390164) and End Sections (ME-390162) on the
Insertion Rails. Lower the Cold mass back onto the rails ensuring the holes in
the Shield Sections line up with Support Rollers.”

7.8 Removed Step. * Install the Conflat flanges with copper gaskets on the
Vacuum Vessel as per the General Assembly (ME-390000).” Conflat Flanges
installed in IB#1.

LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOQXB11-0
Notes:
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TD/Engineering & Fabrication

Specification # 5520-TR-333644

July 13,2006
Rev.1
Revision Page (3 of 5)
Revision __ Step No. Revision Description TRR No. Date
D Cover Page  Modified. Added signoff for Rodger Bossert for Final Electrical Steps in 1586 2/2/04
traveler.
3.1 Added Step. “Record the Vacuum Vessel Serial Number.” per Jim Rife.
49 Modified Step. Moved to after Leak Checks. (New Step 5.34)
4.11 Modified Step. Changed ¥2” to 2” per Steve Gould.
5.8 Added Step. “Install Q2 Installation Tie Rod Assembly (MC-390635) and
Tie Bar Retaining Clamp (MB-390136) as per Q2 Cryostat Assembly -
Internal Piping (ME-390208).”
5.15 Modified Step. Changed to Technician Signoff.
5.21 Removed Step. “Re-install the Threaded Rods and lock into place.” per TR-
333644, LQXB04.
5.22 Removed Step. “Perform a Stretched Wire Measurement.” per TR-333644,
LQXB04.
5.23 Removed Step. “Insert the Q2 Pumping Line Tube (MB-390147) and Q2
Cool Down Line Tube (MB-390146).” Completed in step 5.10.
5.24 Removed Step. “Weld Pumping Line End Flange (MA-390032) to the Q2
Pumping Line Tube (MB-390147).” Completed in step 5.12.
5.25 Removed Step. “Weld Cool Down Line End Flange (MA-390033) to the Q2
Cool Down Line Tube (MB-390146).” Completed in step 5.12.
6.9 Modified Step. Added “Tap the PEM nuts prior to installing shield. Use care
in tightening screws so they don't break.” per DR No. HGQ-0441.
7.6 Modified Step. Added Note. “Note(s): Ensure proper lubrication on
adjusting screws. Check threads on screw and vacuum vessel prior to
assembly and fix if necessary.”
8.0 Added Step. Added Final Electrical Inspection per Jim Rife.
E 14 Removed Step. “All personnel performing steps in this traveler must have 1639 12/17/04
documented training for this traveler and associated operating procedures.”
32 Removed Step. “Add Insertion Rails per Vacuum Vessel Assembly
(ME-390129).” Insertion rails no longer used.
5.14 Moved Step. “Weld the Retainer Clips (MA-390103) to the Cold Mass Outer
Shell as per the Pipe Support Assembly (ME-390087) or (ME-390208).”” New
step 5.8 per Tom Page & Steve Gould.
5.29 Removed Step. “Measure the distance between the Suspension Rings at the
bottom of the Threaded Rods. Install Threaded Rods (MC-390635 and MA-
393227) after measurements.” per Tom Page. Steps completed previously.
5.30 Removed Step. “Install bottom of shield (ME-390162, Qty 2) (ME-390163,
Qty 2) (ME-390164).” per Tom Page.
5.31 Removed Step. “Install Center Retainers (MA-390086) before installing
Support Bands (ME-390083). Install Aluminum Spacers (MA-390373) and
screws to the End Sections before attaching the Support Bands.” per Tom
Page.
6.1 Added Step. “Tap the PEM nuts prior to installing shield. Use care in
tightening screws so they don't break.” Per Tom Page.
6.8 Modified Step. Added “The center blanket may need to be rotated 90
degrees. Tape the seams instead of using the Velcro, if necessary.”
DR No. HGQ-0466.
6.9 Modified Step. Moved “Tap the PEM nuts prior to installing shield. Use care
in tightening screws so they don't break.” to new step 6.1.
6.10 Modified Step. Moved to after step 5.20 per Steve Gould.
7.1 Modified Step. Changed “Green Putty” to “Pig Putty” per LQXBO7.
8.0 Modified Step. Added new method of measuring Ls &Q per Rodger Bossert.
9.0 Added Step. “Final Preparations”
LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOXB11-0
Notes:
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Revision Description

TRR No.

Specification # 5520-TR-333644
July 13, 2006

Rev. 1

Date

F 1.6
3.4

4.15

5.6

5.7
5.22
523

524

5.28
5.30

8.1

94

5.21

8.1

LHC Q2 LQXB Cryostat Final Assembly

Added Step. “Protect the bellows during all stages of production.” DR No.
HGQ-0500.

Modified Step. Changed to “Attach Leak Check sticker for the Vacuum
Vessel Assembly (ME-390003) per ES-107240.” Per LQXBOS.

Added Step. “If needed, perform a stretched wire measurement of the system,
noting the relative position and roll of the three magnetic elements to each
other. Perform Stretched Wire Measurement?” per LQXBO08.

Added Step. “Starting from the North Side of IP (or East) End of Magnet,
mark the East End of the 1* blanket “1E” (1 East) and “IW” (1 West) as per
Figure 5.6-A below. Label the next blanket in this fashion, incrementing the
numerical value for each blanket as per Figure 5.6-A. When all blankets are
installed on Cold Mass, blanket designations should be placed near the “Top”
of the North side of the magnet as per Figure 5.6-A.” Per production request.
Modified Step. Removed “Label blankets as they are removed for later
positioning.” Per new Step 5.6.

Modified Step. Moved Step to before Step 5.21 (Pressure testing the Cold
Mass) per LQXBOS.

Modified Step. Moved Step to before Step 5.21 (Pressure testing the Cold
Mass) per LQXBOS.

Modified Step. Moved Step to before Step 5.21 (Pressure testing the Cold
Mass) per LQXBOS.

Added Step. “Install the Fiducial Mounting Blocks (MB-390809) per Q2
Cold Mass Welded Assembly (ME-390309).” per LHC Production Engineer.
Added Step. “Weld the Fiducial Mounting Blocks (MB -390809) per Q2 Cold
Mass Welded Assembly (ME-390309).” per LHC Production Engineer.
Added Step. “Prepare Cold Mass Assembly for Pressure Test at 375 psi.” per
LHC Production Engineer.

Added Step. “Verify Cold Mass Assembly is ready for Pressure Test at 375
psi.” per LHC Production Engineer.

Modified Step. Moved to before Assembling the Corrugated Tube Assembly.
Per LQXB08. (New Step 7.7).

Modified Step. Reversed Hyo and L, Voltage Taps for Inductance and Q-
factor, in table, to allow for correct values taken at Q2a end of Magnet. Per
LQXBOS.

Removed Step. “Install the Vinyl Flange Covers (MA-390491),
(MA-390492), (MA-390493), (MA-390494), & the Alignment Fiducial
Covers (MA-390495).” Moved to Shipping Traveler.

Modified Step. Changed to “Install Q2 Installation Tie Rod Assembly
(MC-390635) as per Q2 Cryostat Assembly - Internal Piping (ME-390208).”
Per DR No HGQ-0483.

Removed Step. Moved to New Step 5.10 “Install the Tie Bar Retaining
Clamps (Qty. 8)(MB-390136) per Q2 Internal Piping Assembly
(ME-390208).” Per DR No HGQ-0483.

Modified Step. Modified Electrical Table. Removed “Voltage Tap Serial
Numbers”.

Page 5 of 48
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July 13,2006

Rev.1
Revision Page (5 of 5)
Revision  Step No. Revision Description TRR No. Date
G 9.1 Modified Step. Changed Drawing No. from ME-390127 to ME-390206. 1723 5/25/05
(Continued) (Continued)
9.2 Modified Step. Changed Drawing No. from ME-390127 to ME-390206.
95 Added Step. “Ensure all Pipe Supports are in place.” Per LHC Project
Engineer Cryostat.
9.6 Added Step. “Perform a Final Stretched Wire measurement.”
Per TR-333755 - LQXA04.
9.7 Added Step. “Perform a Final Cryostat Pipe Survey measurement.”
Per TR-333755 - LQXA04.
H 43 Modified Step. Changed to “Install the “Top” Suspension System Adjusting 1749 10/24/05
Screws (MB-390039) and the “Bottom” (C936 Bearing Bronze) Suspension
System Adjusting Screws (MB-390878), M 16 Screw and washer into the
Vacuum Vessel to hold the Fixed Support Assembly in place. Coat all screw
threads with Molybdenum disulfide prior to installation.” Per DR No. 4214.
4.17 Modified Step. Changed to “Establish alignment between the Cold Mass and
the Support system per Q2 Cryostat Assembly Internal Piping (ME-390208).”
per LQXBO09.
7.11 Modified Step. Changed to “At the Q2a end, measure and mark 1m 411.8
mm [55.58 in.] of the lead as per Q2 Module Assembly Q2a Lead End (ME-
369895, sheet 3 of 4). Have Crew Chief verify the length and sign below.”
Per DR No. 4165
7.12 Added Step. “At the Q2a end, measure 1m 411.8 mm [55.58 in.] and cut the
lead at the mark as per Q2 Module Assembly Q2a Lead End (ME-369895,
sheet 3 of 4). Have a Weldor fuse the ends of the Superconducting Cable
before shipping Magnet.” Per DR No. 4165
7.13 Modified Step. Changed to “At the Q2b end, measure and mark 511.8 mm
[20.15 in.] of the lead as per Q2 Module Assembly Q2b Lead End Details
(ME-369895, sheet 2 of 4). Have Crew Chief verify the length and sign
below.” Per DR No. 4165
7.14 Added Step. “At the Q2b end, measure 511.8 mm [20.15 in.] and cut the
lead at the mark as per Q2 Module Assembly Q2b Lead End Details (ME-
369895, sheet 2 of 4). Have a Weldor fuse the ends of the Superconducting
Cable before shipping Magnet.” Per DR No. 4165
8.0 Modified Steps. Added Step Numbers and instructions to each individual
signoff.
8.2 Modified Step. Changed Table per LQXB09. (New Step 8.13).
1 Rebuild  Prior to assembling the tube sections on a Q2 rebuild, ensure the weld prep is
Traveler: on the tubes. IF there is no weld prep, add a weld prep to the tubes. Also, tack
weld the backing strips in place prior to tack welding the tubes. Add these
steps to the rebuild travelers.
9.3 Hipot Strip Heaters to everything @ 5 KV and record voltage and leakage.
9.4 Hipot coils to everything @ 5 KV and record voltage and leakage. 1799 7/13/06
LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOXB11-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333644

July 13, 2006

Rev. I
Ensure appropriate memos and specific instructions are placed with the traveler before issuing the
sub traveler binder to production.
1.0 General Notes
1.1 All steps that require a sign-off shall include the Technician/Inspectors first initial and full
last name.
1.2 No erasures or white out will be permitted to any documentation. All incorrectly entered
data shall be corrected by placing a single line through the error, initial and date the error
before adding the correct data.
1.3 All Discrepancy Reports issued shall be recorded in the left margin next to the applicable
step.
14 Personnel shall perform all tasks in accordance with current applicable ES&H guidelines
and those specified within the step.
1.5 Cover the product/assembly with Green Herculite (Fermi stock 1740-0100) when not
being serviced or assembled.
1.6 Protect the Bellows during all stages of production.
2.0 Parts Kit List
2.1 Attach the completed Parts Kit for this production operation to this traveler. Ensure that
the serial number on the Parts Kit matches the serial number of this traveler. Verify that
the Parts Kit received is complete.
) \
Dat
LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOXBI11-0
Notes:
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TD/Engineering & Fabrication

Specification # 5520-TR-333644
July 13,2006

Rev. 1
3.0 Vacuum Vessel Preparation and Painting
3.1 Record the Vacuum Vessel Serial Number.
(x 2~
. - F TN 6
e < T (-2
F echnician(s)* Date
32 / Inspect the transition area between the support sections and tube sections. Grind smooth
\_ if necessary.
/4

Technician(s) Date

33 Clean the Vacuum Vessel using a vacuum cleaner or equivalent.
/n/, /A

Technician(s) Date

3.4 Attach Leak Check sticker for the Vacuum Vessel Assembly (ME-390003) per ES-107240.
Part No. DETERMINATION OF DETECTABLE LEAK
M.D.S. + ((Response — Background) + Leak value) = MDL
SCALE UNITS | SCALE UNITS
OPERATOR’S BEFORE WHILE X
e HELIUM ENCLOSURE MDS Response | Background Leak Value MDL
PROBE FLOODING
xE-8 xE"—
Technician(s) Date

LHC Q2 LQXB Cryostat Final Assembly

35 Prepare the outside of the Vacuum Vessel (ME-390003) for painting by cleaning with
Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or
equivalent.

Technician(s) Date
3.6 Mask the Stainlesg Steel Components of the Vacuum Vessel for painting.
Technician(s) ! Date

LHC Serial No.: LOXB11-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333644

3.7

3.8

39

July 13, 2006
Rev. 1

Prime the Vacuum Vessel using Rust-o-leum (Fermi stock 1825-4000).

/A

Technictlan(s) Date

Verify that the Screws (MA-393036) will thread easily into the appropriate holes in the
Vacuum Vessel (ME-390126). If necessary, tap out holes with M10 — 1.5 Tap.
Move Vessel to Table.

L

Lead i’eyéon Date

Paint the Vacuum Vessel using Flambeau Red (Fermi stock 1825-3710).

Vacuum Vessel
(ME-390129)

Al

Technician(s) Date

LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LQXB11-0

Notes:
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4.0

Suspension System

4.1

Specification # 5520-TR-333644

July 13,2006
Rev.1

Clean the Suspension System with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes
(Fermi stock 1660-2500) or equivalent.

Part Name Part Number Quantity | Completed
Fixed Support Assembly (ME-390041) 1 /
Sliding Support Assembly (ME-390042) 2 v
Tie Bar Assembly (ME-390167) 4 v
Tie Bar Shim, .250” (ME-390118) 6 v
Tie Bar Shim, .093" (ME-390119) 6 v
Tie Bar Shim, .031” (ME-390120) 6 /
S| ooy | n | 7
M16 x 70mm SHCS (MA-393021) 12 v
Washer (MA-390377) 12 v

Label the IP End and the Non-IP End of the Vacuum Vessel with a

tempora

icker or equivalent.

/[)/’

Tec icia% ¢

LHC Q2 LQXB Cryostat Final Assembly

Page 10 of 48

71 /18/236

Date

LHC Serial No.

:LOXB11-0
Notes:



g

TD/Engineering & Fabrication Specification # 5520-TR-333644
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42 Insert the Bied Support Assembly (ME-390041) into the vacuum vessel and position at
the centey/support.

o

Date

TecHnician(s)

43 \ Install the “Top” Suspension System Adjusting Screws (MB-390039) and the “Bottom”
—{C936 Bearing Bronze) Suspension System Adjusting Screws (MB-390878), M 16 Screw
and washer into the Vacuum Vessel to hold the Fixed Support Assembly in place. Coat
all screw threads with Molybdenum disulfide prior to installation.

e

/
/
/
,z

& s

' Te{thnician(sﬁ ! Date
i

44 | A,djust the Vertical and rotational alignment of the Supports using the Suspension System
\“ﬂd'ustin Screws (MB-390039). Ensure all four screws are in contact with the Support
d] g P
and that Diametrically Opposing Support Lugs are equidistant from the Vacuum Vessel

Wall.
BN
Adjusting Screw R
(MB-390039) B\
)
I 1] 11
i - v
s 1/ 15706
chhrﬁcian(s)t Date
LHC Q2 LQXB Cryostat @Xésembly LHC Serial No.: LOXB!1-0

Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333644
July 13, 2006

Rev. 1

4.5 Insert the Sliding Support Assemblies (ME-390042) in to the Vacuum Vessel and

position at egch of the outboard support sections.

Technician(s) Date
4.6 Install the Suspension System Adjusting Screws (MB-390039), M16 Screw and washer

into the Vacuum Vessel to hold the Fixed Support Assembly in place. Coat all screw

threads with Molybdenum disulfide prior to installation.

% A
: e ([ O

Technician(s) / N Date
4.7 Adjust the Vertiéz}l and rotational alignment of the Supports using the Suspension System

Adjusting Screws (MB-390039). Ensure all four screws are in contact with the Support

and that Diametrically Opposing Support Lugs are equidistant from the Vacuum Vessel

Wall.

Adjusting Screw
(MB-390038)
e A
: 1/ -6 - Ll
Technician(‘ls)' ~ Dhte
LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOXB11-0
~ Notes:
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July 13, 2006
Rev. 1
4.8 Assemble the Suspension System using the Fixed Support Assembly (ME-390041), the
Sliding Support Assemblies (ME-390042) and the Tie Bar Assemblies (MC-390167).
Insert Tie Bar Shims (MC-390118),(MB-390119) and (MB-390120) between the Sliding
Support Assemblies (ME-390042) and the Tie Bar Assemblies (MC-390167) as required.
(Reference/drawing: ME-390310)
Technician(s) Date
49 Label the IP End Support and the Non-IP End Support.
(Writing on/thc G-11 Support is acceptable).
chhnicia'n(si Date
4.10  Loosen each Suspension System Adjusting Screw (MB-390039) 2 turns and remove the
Suspensio/nSystem from the Vacuum Vessel.
AL,
Technician(s) Date
4.11 Configure the Suspension Tooling for Q2 Assembly per (ME-364604). Place Suspension
Assembly on the tooling and make necessary adjusts to the tooling.
Technician('s) Date
4.12 Assemble the Outboard Suspension Mounting Brackets (MD-390280} to the Sliding
Support Assemblies (outboard supports, ME-390042).
A_// |
Techniciar{(s) Date
4.13 Assemble the Center Suspension Mounting Brackets (MD-390281) to the Sliding Fixed
Assemblies (center support, ME-390041).
Techniciar’x(s) Date
LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LQXB11-0

Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333644
July 13,2006

Rev.1
4.14 Slide the Suspension System over the Cold Mass and place on tooling. The Suspension
system may be disassembled during this step. Record shim sizes and locations prior to
disassembly.
Note(s):
Ensure that Suspension System is configured properly to the Cold Mass with
respegt to P and Non-IP Ends.
ya Zﬂ /. /,// 3/ 0&
Tefhmcim) Date
4.15 If needed, perform a stretched wire measurement of the system, noting the relative
position and roll of the three magnetic elements to each other.
Perform Stretched Wire Measurement?
Yes O
No &
2Nl B, [/ 1% 0¢
Respongit}lau%/uthoritylphysicist Date
4.16 \Xcrjfa/locking collars exist only at center support.
,‘4[/ Yl r/)r3/04
s Lea 'Pers}m( Date
/
LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LQXB11-0
Notes:
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July 13,2006
Rev. 1

4.17  Establish alignment between the Cold Mass and the Support system per Q2 Cryostat
Assembly Internal Piping (ME-390208). Install shims between the Brass Slide Bars and
the Stainless Steel Blocks on each support as needed.

Record Shim size and location below.

East-North _, 0S©O East-South . O
Center-North 40 Center-South $o

W\%\ NS West-South __ = /A-
L D (15 9&
Ashfiician(s) Date

4.18 Verify the Alignment of the Cold Mass and the Support System.

1 &7 L Lfee
Chiety Date

Weld the g‘olﬂ Masi to the Outboard Cold Mass Brackets as per (ME-3;)O310).
{ r

/O 115k

Date’

4.1

LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOXB11-0
Notes:
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5.0 Piping Assembly
Note(s):
Do not use a Strap Wrench on the Pipes.
5.1 Place the Col ss Assembly on the insertion rail system.
20 te /) F g,
(f echptician(Sy Date
52 Clean the Pipe Supports with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes
(Ferm gck 1660-7500) or equivalent.
chmcmn(s) Date
5.3 Instql Zﬂ mass Insulation per Cold mass Insulation Installation (ME-390302).
/()3 Sk
'Techmcmn(s) Date
54 5 Instal the Pipe Supports (MD-390258)(Qty. 4) on the Cold Mass per (ME-390208).
Note(s):
A Tie Bar may be disconnected, if necessary, from the Fixed Support
Assembly to install the central two pipe supports.
PIPE SUPPORT ASSEMBLY
[-]6 ot
T;zéhmcxan(s) Date
LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOXB11-0
Notes:
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) 55 Using Pipe Supports as a template, cut the blankets around the Pipe Support Feet and slit

blankets circumfer{zntially at the Pipe Supports.

NN

Technician(s) Date

5.6 Starting from the North Side of IP (or East) End of Magnet, mark the East End of the
1¥ blanket “1E” (1 East) and “IW” (1 West) as per Figure 5.6-A below. Label the next
blanket in this fashion, incrementing the numerical value for each blanket as per Figure
5.6-A. When all blankets are installed on Cold Mass, blanket designations should be
placed near the “Top” of the North side of the magnet as per Figure 5.6-A.

INSTALLING BLANKETS

IP END NON-IP END
(View from “North” End of Magnet looking “South”)

) . Figure 5.6-A

\
Ao A

chhnician(s)' Date

57 Remove Pipe Supports and blankets. Wrap blankets in plastic bag to keep clean for later

se.
o '
P N e o O
o /‘ echnician(s) Date
/
5.8 Insiall Pipe Supports to same location as in step 5.4.
VA ')l
P e / 7 UQ
- T?éhm'cian(s) Date

5.9 Weld the Retainer Clips (MA-390103) to the Cold Mass Outer Shell as per the Pipe
Support Assembly (ME-390087) or (ME-390208).

KA

Wc]dtf'(s)&) Date

5.10 Install Q2 Install‘%on Tie Rod Assembly (MC-390635) as per Q2 Cryostat Assembly -
Internal Piping (ME-390208).

Koy /]~ Jh b
) Tecknidlan(s) Date’

LHC Q2 LQXB Cryostat Final Assémbly LHC Serial No.: LOQXB11-0
Notes:
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U
LGl

5.16

5.17

/"?{chmcmn(s) Date

‘ /echmcmn(s) Date

July 13, 2006
Rev. 1

Install the Tie Bar Retaining Clamps (Qty. 8)(MB-390136) per Q2 Internal Piping
Assembly (ME-390208).

}’échfxicﬁﬁ‘)f Date

Clean the Q2 Heat Exchanger Outer Shell (MD-390145), Q2 Pumping Line Tube
M 390147) and the Q2 Cool Down Line Tube (MB-390146) with Ethyl Alcohol
(Fermi g ck 1920:0350) and Kimwipes (Fermi stock 1660-2500) or cquwalcnt

A2 / ) .
-f*:;"r;f(,/ / / - L-f C«f

Slide the Q2 Heat Exchanger Outer Shell (MD-390145), Q2 Pumping Line Tube
(MB-390147) and the Q2 Cool Down Line Tube (MB-390146) through all seven
supports.

Note(s):
_Ensure the cross over hole in the Heat Exchanger Pipe is lined up with the
/7 hole in the Cold Mass Center Tube.

o I

! j‘ AT "’/ ; /. //’7 :/ ,a

Clean the Pumping Line Flanges (MB-390032), the Cool Down Line Flanges
(MB-390033) and the Heat Exchanger Outer Shell Flanges (MB-390031) with Ethyl
Alcoh /(Fermx stock 1920 0550) and Kimwipes (Fermi stock 1660-2500) or equlvalem
Ny ’ ’/, 7 f B
1 »——‘&,1@ / (/

/Téchnician(s) Date

Weld the Heat Exchanger Outer Shell Flanges (MB-390031), the Pumping Line Flanges
(MB-390032) and the Cool Down Line Flanges (MB-390033) to the ends of the
corregponding pipes.

Ch piloy Aessd /i / /5(/0

Weldor(s) Dat

Clean the Cold Mass and the Retainer Clips (MA-390103) with Ethyl Alcohol
(Ferml /stock 1920- 0550).zmd Kimwipes (Fermi stock 1660-2500) or equlvalem

yf /fﬂ o< //- / / 0.%

Tg{:hnician(s) Date

Clean the Pipe Support Gussets with Ethyl Alcohol (Fermi stock 1920-0550) and
Kimwipes (Fermi stock 1660-2500) or equivalent.
g = ™~

N et

T,elc,hmcmn(s) Date

LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LQXB11-0
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5.18  Weld the PK/upport Gussets to the Cold mass per Q2 Piping Assembly (ME-390208).

Y i s A

Weldor(s) ) b\ Date

5.19 Clean the Heat Exchanger Connection (MC-390111) with Ethyl Alcohol
%ﬂi}ock 1920-0350) and Kimwipes (Fermi stock 1660-2500) or equivalent.

Az (/) 7-06

~ Xechnician(s) Date
e

5.20 Install the Connector (Heat Exchanger to Cold Mass) (MC-390111). Verify alignment
and then purge Cold Mass and Q2 Heat Exchanger Outer Shell (MD-390145), with Argon

Gas.
e (/-1§-2¢

1}@€hmcxanv‘)/ Date

A Weld the Connector (Heat Exchanger to Cold Mass) (MC-390111) to the Q2 Heat
Exchanger Outer Shell (MD-390145) and to the Cold Mass Center Tube per

(ME-390208, Section E-F). (/ 6
) ol > 11 /18/ o

‘WE dor(s) 9 Daté !

\) |

4
5.22 Insert 4.(5}anércept Line Pipes per (ME-390208).
A

(7= /(5 -Ob
Technicf'an@( Date

5.23 L_/C]can the Pumping Line Pipe Stop (MB-390149), (4 ea.) and the Cool Down Line Pipe
Stop (MB-39 ) (4 ea.) with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes
(Ferm/i/ﬂong, 60-2500) or equivalent.

W = s 5Dl
Tec’hmki\an(s?/ Date

L i
5247 Wdld the Pumping Line Pipe Stop (MB-390149), (4 ea.) and Cool Down Line Pipe Stop

{

N

e ('MB—}QOISO) (4 ea.) on the Pumping Line and Cool Down Lines.

Cn il Seott Wl

We'l'dor( s) Date

5.25 4.5k Intercept Line Tube (MB-390204) per (ME-390208).

WA O<

eldor(s) Date

5.26  Install the Fiducial Mounting Blocks (MB-390809) per Q2 Cold Mass Welded Assembly

(ME-390B09).
Techm'cie\n&) Date
LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOXB11-0

Notes:
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5.27 Weld the Fiducial Mounting Blocks (MB-390809) per Q2 Cold Mass Welded Assembly
(ME-390309).

oy St /)

Weldor(s) . Date

5.28 Prepare C ass Assembly for Pressure Test at 375 psi.
-Zp -

/ T /- 7P Qe

( Te(j‘nician(s)/ 4 Date

~

5.29 Verify Cold Mass Assembly is ready for Pressure Test at 375 psi.

-7 f.. z//?//‘sé

Responsible Authority/Physicist Date

530  Pressure test the Cold Mass Assembly at 375 psi Nitrogen per
Section 5034 of the Fermilab ES&H Manual and UG-100 of the Code.

Warning:
The test is to be performed after normal working hours and
only personnel directly involved with the test will be present.

I 1fe) e
Responsible Authority/Physicist Date

5.31 Leak Check the Cold Mass Assembly. (This will include the Exchanger Outer Shell).

Part No. DETERMINATION OF DETECTABLE LEAK

M.D.S. = ((Response — Background) + Leak value) = MDL

SCALE UNITS | SCALE UNITS

OPERATOR’S BEFORE WHILE .
LAST NAME HELIUM ENCLOSURE MDS Response | Background Leak Value MDL
PROBE FLOODING

- lgpﬂ@ {10 000 R o R

Mf)(. 5 [5:’7[/17 EETRYY
@\2‘0 N ,L) Inspector /ateX)@w

LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOXB1-0
Notes:
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) 5.32 Leak check the three Q2 4.5k Intercept Lines (MB-390204).
Q2 IP END VIEW
No Tube
in this
location
4.5k Intercept Line - #1
Part No. DETERMINATION OF DETECTABLE LEAK
M.D.S. + ((Response — Background) + Leak value) = MDL
SCALE UNITS | SCALE UNITS
OPERATOR’S BEFORE WHILE ,
LAST NAME HELIUM ENCLOSURE MDS Response | Background Leak Value MDL
PROBE FLOODING
SoAAC |20k | 20M | L | S0 |20k |5
Z X ",/ s Lu’{// 'J"y/xE'8 xXE —

LHC Q2 LQXB Cryostat Final Assembly
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Q2 IP END VIEW
No Tube
in this
location
4.5k Intercept Line - #2
Part No. DETERMINATION OF DETECTABLE LEAK
M.D.S. = ((Response — Background) + Leak value) = MDL
SCALEUNITS | SCALE UNITS
OPERATOR’S BEFORE WHILE
LAST NAME HELIUM | ENCLOSURE MDS Response | Background | Leak Value MDL
PROBE FLOODING
<, 2auf |20 2 |Sed] 20 |3
N (k& < C/b/ 5L g 5\) xE-8 xXE —

LHC Q2 LQXB Cryostat Final Assembly
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) Q2 IP END VIEW
No Tube
in this
location
4.5k Intercept Line - #3
Part No. DETERMINATION OF DETECTABLE LEAK
M.D.S. = {{Response - Background) + Leak value) = MDL
.} OPERATOR'S SCALE UNITS | SCALE UNITS
A ’ BEFORE WHILE .
LAST NAME HELIUM ENCLOSURE MDS Response Background Leak Value MDL
PROBE FLOODING
, q | 20
S | 20d 204 | L5060 |2k | 2ae] e
TE— -
e [2~/-C&
M\N o ‘m_”‘_’) Date
LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LQXB11-0
Notes:
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5.33 Leak Check the Cooldown Line (MD-390146).
Q2 NON-IP END VIEW
Cooldown Line (MD-390146)
Part No. DETERMINATION OF DETECTABLE LEAK
M.D.S. = ({(Response — Background) + Leak value) = MDL
o SCALE UNITS | SCALE UNITS
OPERATOR'S BEFORE WHILE 3 cor - Valie
LAST NAME HELIUM | ENCLOSURE MDS Responsc | Background | Leak Value MDL
PROBE FLOODING
Seac |2l 2ol | 2 [So | 2ead |5y
- v A ) AT | 4. F/xe-e xE"—
S /2-/-C«&
STechnierents) ! Date
LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOXB11-0
Notes:
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) 5.34  Leak Check the Q2 Pumping Line (MB-390147).
Q2 NON-IP END VIEW
Pumping Line (MD-390147)
Part No. DETERMINATION OF DETECTABLE LEAK
) M.D.S. + ((Response — Background) + Leak value) = MDL

o ToR'S SCALE UNITS | SCALE UNITS

PERA ’ BEFOI WHILE
LAST NAME grnm | eclosore|  MDS Response | Background |  Leak Value MDL

PROBE FLOODING
Soue e/ 2] | 2 505 | €Ol | 38700 N
= P
e ~ ™ /2 -1 o6
Qechnician(s) 7 Date

)

LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOXB11-0
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6.0 Shield Assembly
6.1 Tap the PEM nuts prior to installing shield. Use care in tightening screws so they don't
break. '
e 1 )</oc-
Technician(s) / { Daté
6.2 Lift the Cold Mass Asse;nbly and place the Center Section (ME-390164) and End
‘\, Sections (ME-390162) on the Insertion Rails. Lower the Cold mass back onto the rails
ensuring the holes in the Shield Sections line up with Support Rollers.
o /S Ve
~Technician(s) @ <O Date
6.3 ° Insert the Mid Sections (ME-390163) and the Support Bands (MD-390083).
— . ( e, /2/5/0¢
e echnician(® -~ ( Date
6.4 { Assemble the bottom half of the shield. Leave all bolts loose. Spray all screw threads with
\. Molybdenum.
Lower Shield Section
(ME-390082)
Technician(s) Date
LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LQXB11-0
Notes:

Page 26 of 48



TD/Engineering & Fabrication Specification # 5520-TR-333644
July 13, 2006

.77 Rev.1
) 6.5 Asscnllble th Cooling Tubes (MD-390165) to the Bottom Half of the Shield.
e Z,C) /Z////C/&
~Technician(s) Date

6.6 - Lift the Cold mass and place the Shield Inner and Outer MLI Blankets
(ME-390313 & ME-390314) onto the insertion Rails in the correct orientation.
Note(s): ’)
Plaee the Outer Blanket (ME-390314) on the Rails first.

72 /A /e

"‘Techniciah(@) ' Date
!/
6.7 K L0wer the Cold- rﬁéss onto the rails. Ensure the slits in the blankets line up with Support
Rollers/ 4
NP y 2/cefoe
p Techmcxan(s) ' Date

/
6.8 | Install the Cold Mass MLI Blankets per (ME-390302) and in the same position as Step 5.6. The

ter blanket may need to be rotated 90°. Tape the seams instead of using the Velcro, if

necessary,
1LA=p / Delre
Techmcizm’(s) / Date
} 6.9 ' Gut and m,sl{ 11 the pipe MLI blankets per Q2 Piping Insulation (ME-390306).
- K /Ofelte
Techmc1an(s) Date

)
6.10". Install the Upper Shield per Q2 Thermal Shield Assembly (ME-390161). Spray all screw
threags with Molybdenum.

ay [ Helog

- L
Tec[fmici}n(sf L Date

6.1 l( Install the Shield Blankets (ME-390313 & ME-390314). Cuto,qts will have to be made

- for the Upper Support Lugs.
' [ 7 ke

{

Techhié}an(é) ¢

)

LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOXB11-0
Notes:
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7.0 Cold Mass Insertion into the Vacuum Vessel
7.1 Install Pig Putty between the Vacuum Vessel and the Insertion Rails.
o o I /%, (it
Techniciant§) = <~ © Date
72 Install the Cold Mass Pull-in Tooling. ) A ,
ot //{ " //JL ,.//; 5"]/; >’// - .
Teéhnichs (sF /i’ T Date
7.3 Mount the Pneumatm Winch to floor on the West side of the Vacuum Vessel.
- S / :2/[_ ¢
TechrMn(é) v Date”
/
7‘.{1 Connect the cabl€ to the Pull-in Tooling.
o ol / %/4
Te.Lhmcnan(g Date
7.5:’\ Pull the Cold mass Assembl) into the Vacuum Vessel.
N
. e /O S Y.
Technician(s) Date
7.6. When the Cold Mass is fully inserted, install the Suspension System Adjusting Screws
\__ (MB-390039).
Note(s):
Ensure proper lubrication on adjusting screws. Check threads on screw
~ and vae{mm vessel prior to assembly and fix if necessary.
) T,;‘.f ’(/ ,/(/” /Dﬁ /k ¢
Technicia}t(.s) Date'
7'&\ Clean the following parts fromQ2 Heat Exchanger Corrugated Tube Assembly
- (ME-390143).
Part Name Part Number Quantity | Completed
Corrugated Tube Weldment (ME-390394) 1 e
Corrugated Tube Support (MB-390028) 8 / p
Corrugated Tube estrlctor (ME-390029) 2
i
5
T /2 kor
T eclrf‘mcilant\.}) ) Date
\J
LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOXB11-0
Notes:
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7.8 Assemble Co’rfr@ated Tube Supports (MB-390028) and Restrictors (MB-390029) to the
Heat Exchangef Corrugated Tube per (ME-390143).

LN\ =2 , Z
/,/T dchnici?l‘ni‘s)( Date
Stide the Cofrugated Tube Assembly (ME-390143) into the Heat Exchanger Outer Shell
per ( -39 42).
Pt JC / 49/ / ’/O,éa
chkjnician(s) - Date
7.10 lJust the Suspepsion System Adjusting Screw (MB-390039) as needed to center the
Cold Mass in thé Vacuum Vessel.
- // — Lﬂ / 9// / / (o)
ey echnic\ian(é Date

7.1 Ik/Mt At the Q2a end, measure and mark 1m 411.8 mm [55.58 in.] of the lead as per Q2
odule Assembly Q2a Lead End (ME-369895, sheet 3 of 4). Have Crew Chief verify the

length afd sign below.
2106

Date
fzaz{q' ( 70/,% =z %
Crew Chief .- Date

7.12 At the QZa end, measure 1m 411.8 mm [55.58 in.] and cut the lead at the mark as per Q2
Module embly Q2a Lead End (ME-369895, sheet 3 of 4). Have a Weldor fuse the
ends of the Superconducting /C}ble before shipping Magnet.

i

T{éhﬁﬁ:ia% Dat€

Weldor(sf v Date

LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOXB11-0
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7.13 At the Q2b end. measure and mark 511.8 mm [20.15 in.] of the lead as per Q2 Module
Assembly Q2b Lead End Details (ME-369895, sheet 2 of 4).
Have Crew Chief verify the length and sign below.
Yz
Technician(s) Date
A /4
Crew Chief Date
7.14  Atthe Q2b end, measure 511.8 mm [20.15 in.] and cut the lead at the mark as per Q2
Module Assembly Q2b Lead End Details (ME-369895, sheet 2 of 4). Have a Weldor
fuse the ends of the Superconducting Cable before shipping Magnet.
£/
Technician(s) Date
Y/ /4
We]dorfs) / Date
LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOXB11-0
Notes:

Page 30 of 48



TD/Engineering & Fabrication Specification # 5520-TR-333644
July 13, 2006
Rev. 1

) 8.0 Electrical Inspection

Perform an electrical inspection on each of the Individual Quadrants and the
Cold Masses. Refer to the Valhalla and Leader Free Standing Coil
Measurement Procedure (ES-292306).

To measure the resistance of a bussed Q2:

Use Valhalla Scientific 4300B digital micro-ohmmeter.

Set Test Current to 1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Turn test current off.

Put jumper between Q2a Q3 inner power lead and 5 KA bus as shown in figure.
Connect Iy to the 5KA bus (Q2a Q3 inner power lead) as shown in figure.
Connect I o to the Q2b Q3 inner power lead as shown in figure.

Turn test current on.

Connect Vi and Vo buttons to voltage taps as shown below.

Read resistance and record in traveler.

SOOI NIOAWN

—

EE1322 (Q2a) EE1312 (Q2a)
EE1622 (Q2b) EE1612 (Q2b) Pole
VTb2 (FNAL) VTb1 (FNAL) /Splice

EE1122 (Q2a)
EE1422 (Q2b)
VTa2 (FNAL)

EE1112 (Q2a)
EE1412 (Q2b)

VTal (FNAL)
-ia- EE1212 (Q2a)
EE1512 (Q2b)
. VTc1 (FNAL)
; EE1222 (Q2a)

EE1522 (Q2b)
VTc2 (FNAL)

EE1222 (Q2a) [

VTd

EE1122 (Q2a)
EE1422 (Q2b)
VTa2 (FNAL)

EE1212 (Q2a) EE1112 (Q2a)
EE1512 (Q2b) Q_Zp_ - EE1412 (Q2b)
VTet (FNAL) VTal (FNAL)

Jumper
from Q2a
Q3 inner
to 5KA
bus

/

EE1312 (Q2a)
EE1612 (Q2b)
VTb1 (FNAL)

EE1322 (Q2a)
EE1622 (Q2b)
VTb2 (FNAL)

Pole
Splice

VALHALLA
SCIENTIFIC 43008 1A

ey SR

Resistance

Test Temp VLOO Lo
Full Scale 20mv 200mv 2v  Current Comp
Voltage T I T [ 3

LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LQXB11-0
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8.1 Measure the Resistance of the Q2a Cold Mass.
(Q2a) Resistance Nominal ~ 560 to 585 mQ
Quadrant Total Resistance
Connect] Fermi CERN Quadrant
Vi |VTdQ2a |EMPTY
Quadrant 1 ~
Vio |VTciQ2a |EE1212 56,4 mQ
Vi |VTclQ2a |EE1212
Quadrant 2 ‘ -
Vo |VIeQ2za |EMPTY N3 mQ
Vu |VTalQ2a |EE1112
Quadrant 3
Vio |VTdQ2a |EMPTY SL3 b mQ
Vv ,
m IVTeQ2a [(EMPTY Quadrant 4 6& | 8
Vio |VTbiQ2a |EE1312 . mQ
**Note: When Measuring Total Cold Mass, Set Test Current to 0.1 Amp**
Vy |VTalQ2a EE1112 Total Cold Nominal ~ 2.305 Q
Vo |VTbiQ2a |EE1312 Mass 2 gk Q
St 1200 ]k
Tedfmician(s) Date /
8.2 Measure the resistance of Redundant Voltage Taps.
Q2a Redundant Voltage Taps
Connect Fermi CERN Resistance
Vm VTa2Q2a EE1 122
Vio VTec2Q2a EE1222 i I j 99 Q
VHI VTC2Q23 EE1 222
Vio VTb2Q2a EE1322 i o5 Q
Lhaf ESIe
Techm’cian(s) Date

LHC Q2 LQXB Cryostat Final Assembly
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To measure Ls and Q of a Bussed Q2a:

Use Agilent 4263B LCR Meter.

Turn power on by pushing Line button. Wait 30 seconds until display screen is lit.

. Recall program #1. To do this, push recall (Rcl), then push the #1, then push Enter.

Push Auto/Hold button to release hold.

Verify that the frequency displayed in the upper right corner of the display screen is 1000 Hz and the level recorded
in the lower right corner of the display screen is 1V or 1000 mV.

Connect jumper between Q2a/Quadrant 3 inner power lead and 5KA bus as shown in figure.

Connect Heyr to Q2b/Quadrant 3 inner power lead as shown in figure.

Connect Leur to 5KA bus as shown in figure.

Connect Hyor and Lot buttons to voltage taps as shown below.

R\ e

LoN®

To measure Q2a:
¢ To measure Q1, connect Hyn to VTe1 (EE1212 for Q2a), and Lyt to VTd.
e To measure Q2, connect Hyato VTe, and Lot to VTc1 (EE1212 for Q2a).
* To measure Q3, connect Hpoto VTd and Lyx to VTat (EE1112 for Q2a).
e To measure Q4, connect Hyrto VTb1 (EE1312 for Q2a), and Lpo to VTe.
¢ To measure total, connect Hpotto VTb1 (EE1312 for Q2a), and Lyot to VTal (EE1112 for Q2a).

10. Read Ls and Q from display and record in traveler.

EE1612(Q2b) Pole

EE1622 (Q2b)
VTb1 (FNAL) /Splice

VTh2 (FNAL)

EE1422 (Q2b)
VTa2 (FNAL) |
EE1412 {Q2b)
VTat (FNAL) 2
Lea EE1212 (Q2a)

VTci (FNAL)

EE1222 (Q2a)
VTc2 (FNAL)

4 VTd
EHEE1522 (Q2b)
g VTc2 (FNAL)

EE1122 (Q2a)
VTa2 (FNAL)

EE1112 (Q2a)
. VTal (FNAL)

EE1512 (Q2b)
VTct (FNAL)

Jumper
| from Q2a
Quadrant
jiy 3 inner to
i} S5KA bus

EE1312 (Q2a)
VTb1 (FNAL)

EE1322 (Q2a)
VTb2 (FNAL)

Pole
Splice

/

L l¢] d

ooking at Lead En:

LHC Q2 LQXB Cryostat Final Assembl LHC Serial No.: LOXB11-0
¥ y
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8.3 Measure the Inductance (Ls) of the Q2a Cold Mass.
Nominal ~ 3.34 to 3.48 mH
(Q2a) Inductance
Quadrant Total Inductance
Connect Fermi CERN Quadrant
H VTelQ2a EE1212
POT - Quadrant 1 5 ( {
Lpor |[VTdQ2a |EMPTY ?3 v mH
H VTeQ2a EMPTY
POT Quadrant 2 3 5/ 2 4{
, Lpor |VTclQ2a |EE1212 ’ mH
TP H VTalQ2a |EE1112
o ‘ PoT Quadrant 3 3 L/(i /
Lpor |VTdQ2a  |EMPTY ’ mH
H VTblQ2a |[EE1312 _
POT Q Quadrant 4 g 5//
Leor |VTeQ2a  |EMPTY - mH
VTbh1Q2 EE1312 Nominal ~ 13.28 to 13.78 mH
Heor Q2 Total Cold
Mass %%
Lpor |VTalQ2a [EET112 [4.0 b8 mH
Head)
12l ve
T&chnician(s) Date
8.4 Measure the Q-Factor (Q) of the Q2a Cold Mass.
Nominal ~ 3.7 t0 4.0
(Q2a) Q-Factor
Quadrant Total Q
Connect Fermi CERN Quadrant
H VTc1Q2a |EE1212
2 Q Quadrant 1 3 ; ?
Lpor |VIdQ2a |EMPTY
H VTeQ2a EMPTY
POt Q Quadrant 2 3.7
Lpor |VTc1Q2a |EE1212
H VTdQ2a EMPTY
PoT Q - Quadrant 3 3 137
Lpor |VTalQ2a |EE1112
H VIbiQ2a |[EE1312 .
POT Q Quadrant 4 3 ;'8
Lpor |VTeQ2a EMPTY
Hpor |VTb1Q2a |EE1312 Total Cold | Nominal ~ 3.7 t0 4.0
Lpor |VTalQ2a |EE1112 Mass 2.%
Ud) 2011 ik
Technician(s) Date A
LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOXB11-0
Notes:
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) To measure the resistance of a bussed Q2:
1. Use Valhalla Scientific 4300B digital micro-ohmmeter.
2. Set Test Current to 1 amp.
3. Set Scale to 2V full scale.
4. Turn temperature compensation on.
5. Turn test current off.
6. Put jumper between Q2a Q3 inner power lead and 5 KA bus as shown in figure.
7. Connect Iy to the 5KA bus (Q2a Q3 inner power lead) as shown in figure.
8. Connect |, to the Q2b Q3 inner power lead as shown in figure.
9. Turn test current on.
10. Connect Vi and Vo buttons to voltage taps as shown below.
11. Read resistance and record in traveler.
EE1322 (Q2a) EE1312 (Q2a)
EE1622 (Q2b) EE1612(Q2b) Pole
VTb2 (FNAL) VTb1 (FNAL) /Splice
EE1122 (Q2a)
EE1422 (Q2b)
VTa2 (FNAL)
EE1112(Q2a)
EE1412 (Q2b)
YTeT (FNAL) —22 EE1212 (Q2a)

EE1512 (Q2b)
VTct (FNAL)

EE1222 (Q2a)
EE1522 (Q2b)
VTc2 (FNAL)

JEE1222 (Q2a) |8

vTd
} EE1122 (Q2a)
h EE1422 (Q2b)
’ VTa2 (FNAL}
EE1212 (Q2a) 2b EE1112 (Q2a)
EE1512 (Q2b) 285N o= EE1412 (Q2b)
VTecl {(FNAL) | vTat (FNAL)
§ Jumper
from Q2a
Q3 inner
1o 5KA
N bus
Pole EE1312 (Q2a) EE1322 (Q2a)
Splice EE1612 (Q2b) EE1622 (Q2b) :
P VTb1 (FNAL) VTb2 (FNAL)
~
VA
sciennpc 43008
1A
Vi HI
©
Resistance
Test Temp VLOO Wo
Full Scale 20mv 200mv 2v Current Comp
Voitage I T3 [ 4
LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LQXB11-0
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8.5 Measure the Resistance of the Q2b Cold Mass.
Nominal ~ 560 t 5 mQ
(Q2b) Resistance o 058
Quadrant Total Resistance
Connect | Fermi CERN Quadrant
Vi |VTeclQ2b |[EE1512
: Quadrant 1
Vio |VTdQ2b |EMPTY LY AY mQ
Viy |VTeQ2b |EMPTY
Quadrant 2 -~
Vio [VTclQ2b |[EE1512 505 .| mQ
Vi |VTdQ2b |EMPTY
Quadrant 3
Vio |VTalQ2b |EE1412 564 mo
v
VHg VTb1Q2b |EE1612 Quadrant 4 s/ .
Lo |VTeQ2b [EMPTY (3.7 mQ
“Note: When Measuring Total Cold Mass, Set Test Current to 0.1 Amp**
Vi VTb1Q2b {[EE1612 Total Cold Nominal ~ 2.305¢Q
Vo |VTalQ2b [EE1412 Mass 2.256 Q)
)AAT\«,QLO 2] i1/ o6
Tecﬁnician(s) Date
8.6 Measure the resistance of Redundant Voltage Taps.

Q2b Redundant Voltage Taps
Connect Fermi CERN Resistance
Vai VTc2Q2b EE1522
Vio VTa2Q2b EE1422 1266 Q
Vai VTh2Q2b EE1622
Vio VTc2Q2b EE1522 23] g

Yl

?e'chnician(s)

LHC Q2 LQXB Cryostat Final Assembly
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To measure Ls and Q of a Bussed Q2b:

. Use Agilent 4263B LCR Meter.

. Turn power on by pushing line button. Wait 30 seconds until display screen is lit.

. Recall program #1. To do this, push recall (Rcl), then push #1, then push Enter.

. Push Auto/Hold button to release hold.

. Verify that the frequency displayed in the upper right corner of the display screen is 1000 Hz and the level
recorded in the lower right corner of the display screen is 1V or 1000 mV.

Connect jumper between Q2a/Quadrant 3 inner power lead and 5KA bus as shown in figure.

. Connect H,,, to 5KA bus as shown in figure.

. Connect L, to Q2b/Quadrant 3 inner power lead as shown in figure.

. Connect Hpy and Lo buttons to voltage taps as shown below.

BWN =

©o~N®

To measure Q2b:
* To measure Q1, connect Hyto VTc1 (EE1512 for Q2b), and L,y to VTd.
¢ To measure Q2, connect Hy to VTe and L, to VTc1 (EE1512 for Q2b).
» To measure Q3, connect Hy to VTd and L, to VTal (EE1412 for Q2b).
¢ To measure Q4, connect Hy, to VTb1 (EE1612 for Q2b) and L, to VTe.
 To measure total, connect Hpcto VTb1 (EE1612 for Q2b) and L, to VTal (EE1412 for Q2b).

10. Read Ls and Q from display and record in traveler.

EE1622 (Q2b) EE1612 (Q2b) Pole
VTh2 (FNAL) VTh1 (FNAL) /Splice
EE1422 (Q2b)
VTa2 (FNAL)
EE1412 (Q2b)
VTal (FNAL)
EE1212 (Q2a)
VTct (FNAL)
EE1222 (Q2a)
VTc2 (FNAL)
: VTd
AEE1522 (Q2b) [
i VTc2 (FNAL) EE1122 (O2a)
VTa2 (FNAL)
EE1512 (Q2b) EE1112 (Q2a)
VTct (FNAL) VTat (FNAL)
| Jumper
B from Q2a
Quadrant
3inner to
5KA bus
Pole EE1312 (Q2a) EE1322 (Q2a) /
Splice VTb1 (FNAL) VTb2 (FNAL) 1 :
ﬂh
'
00 O | { |
OO [FEE)
== Looking at Lead End
LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOXB11-0
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8.7 Measure the Inductance (Ls) of the Q2b Cold Mass.
Nominal ~ 3. .
(Q2b) Inductance ominal ~ 3.34 to 3.48 mH
- Quadrant Total Inductance
Connect Fermi CERN Quadrant
Quadrant 1
Leor |VTdQ2b |EMPTY 2, 92¢ mH
HPOT VTGQ2b EMPTY ‘
Quadrant 2 ;
Hpor |VTdQ2b |EMPTY
Quadrant 3 29:
Lror |VTalQ2b |EE1412 2,387 mH
H VT PR
me b1Q2b |EE1612 Quadrant 4 3 “/1(7'
poTr |VTeQ2b |EMPTY . mH
Hpor [VTbIQ2b |EE1612 | yotal Cold | Nominal ~ 13.28 to 13.78 mH
Loor |VTalQ2b |EE1412 Mass j3. 665 mH
Mw@ 12 )] e
Technician(s) Date '
8.8 Measure the Q-Factor (Q) of the Q2b Cold Mass.
Nominal ~ 3.7 to 4.
(Q2b) Q-Factor 3.710 4.0
Quadrant Total Q
Connect | Fermi CERN Quadrant
H VTc1Q2 ’
POT clQ2b [EE1512 Quadrant 1 '
Lror [VIdQ2b |EMPTY 2.8
H
por_|VIeQ2b |EMPTY Quadrant 2 ;
Leor |VIcIQ2b |EE1512 3%
H VT
POt dQab |EMPTY Quadrant 3
Loor |VTalQ2b |EE1412 5?
H )
LPOT VTblQ2b |EE1612 Quadrant 4 3 8
poT |VTeQ2b |EMPTY g
Hpor [VTb1Q2b |[EE1612 Total Cold Nominal ~ 3.7 to 4.0
Loy |VTalQ2b |EE1412 Mass 38

L el

Technician(s)

LHC Q2 LQXB Cryostat Final Assembly

Page 38 of 48

(it Lo

Date

LHC Serial No.: LQXB11-0

Notes:



TD/Engineering & Fabrication

To measure the resistance of a Thermometer (RTD):

) . Use Hewlett Packard HP3457A digital multimeter.

pLN -

U+ (Black) to Sense HI
I+ (Yellow) to Input HI
U- (Red) to Sense LO
I- (Green) to Input LO

Record temperature of building within +/- 5 degrees.
Press line button to turn line on.
Connect wires as shown in Figure below.

Specification # 5520-TR-333644
July 13, 2006
Rev. 1

5. Push blue button (function key) once.
6. Push OHMF button.
7. Verify arrow in readout is above the 4W€ (meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.
Hewlett \
Packard HP3457A SENSE INPUT
,, OO0 oo HQ
OO oo
- OO o L0
ne 3 03 o OO oo 3
Ooofboo g %
/I \ VA
OHMF Button Blue (function) Button
U+ Black
1+ Yollog |-
. uneu‘—-—-—————"‘-’,:_,_//
} FGreen}———" .
Thermometer
(RTD)

To measure the resistance of a Cryogenic {(Warm-up) Heater

1. Use Hewlett Packard HP3457A digital multimeter.

2. Record temperature of building within +/- 5 degrees.

3. Press line button to turn line on.

4. Connect wires as shown in Figure below.

5. Push blue button (function key) once.

6. Push OHMF button.

7. Verify arrow in readout is above the 4W£2 (meaning a 4 wire resistance measurement).
Note: Although this is technically a 4 wire measurement, it is effectively a 2 wire
measurement, since there are only 2 wires connected to each heater.

8. Read resistance in ohms and record in traveler.

Hewlett
Packard HP3457A SENSE INPUT
- [ o [§ s 1 o [ o [ e s s [ e | "
OO0 oo /O
- w’n COOoOOO COCoos /_Lo)
Line 3 3 o N s e OoOoo oo
Ooompoao = / _[;\
] A1 < -~

OHMF Button

}

LHC Q2 LQXB Cryostat Final Assembly

/

Blue (function) Button

Warmup
Heater

LHC Serial No.: LQXB11-0
Notes:
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89 Measure the resistance of the Q2a RTD’s and Cryogenic (Warm-up) Heaters. Record
MFR Resistance (Expedition) for RTD's.

Q2a - RTD's and Cryogenic (warm-up) Heaters

Temperature of Building (+- 5°): 72° F
. . Mfr. Resistance
Component Fermi CERN | Resistance Range (Expedition)
Q2a RTD, primary TaQa | TT8312 | (,9331¢ o] 60t0700 | .7 )7 0
Q2a RTD, redundant TbQ2a | TT8322 { P} , / é QI 60to 70 Q Lo : [/g 4 O

Q2A Cryogenic (warm-up) Heater (LE) - wire toward
cold mass end plate (CERN #1 |+)

WiaQ2A | EH8312+

Q2A Cryogenic (warm-up) Heater (LE) - wire toward‘

cold mass mag center (CERN #1 I-)

W2aQ2A | EH8312-

4,09

1

Q2A Cryogenic (warm-up) Heater (Non-LE) - wire
toward cold mass end plate (CERN #2 I+)

WI1bQ2A | EH8322+

Q2A Cryogenic (warm-up) Heater (Non-LE) - wire
toward cold mass mag center (CERN #2 )

W2bQ2A | EH8322-

[147

9

7
I

S ]

Technic‘fam(s)( i

LHC Q2 LQXB Cryostat Final Assembly
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: 8.10 Measure the resistance of the Q2b RTD’s and Cryogenic (Warm-up) Heaters. Record
) MFR Resistance (Expedition) for RTD’s.
Q2b - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+-5°): ___ 77° F
Component Fermi CERN | Resistance Range (Expedition)
Qb RTD, primary TaQ2b | TT833 | 9g ] of 6otom0Q | £7.5¢7 g
Qeb RTD, redundant TvQ2b | TT8342 | /4,447 of 60t070Q | /7 44/
Q2B Cryogenic (warm-up) Heater (LE) - wire toward
cold mass end plate (CERN #1 1+) WiaQ2B | EHES32+ v
Q2B Cryogenic (warm-up) Heater (LE) - wire toward ; . /7, /
cold mass mag center (CERN #1 1) !WB B33
Q2B Cryogenic (warm-up) Heater (Non-LE) - wire
toward cold mass end plate (CERN#2 1+) | 10Q2B | EHB342+
Q2B Cryogenic (wam-up) Heater (Non-LE) - wire . ) 7, 7Lf
toward cold mass mag center (CERN #2 |-) W2bQ2B | EHB342 e

!

=

ey
Techrﬁfcian'(s)/}ff ’

)

LHC Q2 LQXB Cryostat Final Assembly
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8.11 Using the Hewlett Packard HP3457A digital multimeter, measure the Strip Heater
Resistance for Q2a.
Q2a Strip Heater Resistance
Fermi CERN Description Limit Resistance
H1aQ2a YT1112+ .
Circuit A | 18.20 to 21 ]
H2aQ2a | YT1112- o 820t02101 /9 7Y o
H1bQ2a YT1122+ N 7 .
CircuitB | 18.20t0 21 Q
H2bQ2a YT1122- / f , 70 ¢
G n ) S
Technician(s) ate
8.12 Using the Hewlett Packard HP3457A digital multimeter, measure the Strip Heater
Resistance for Q2b.
Q2b Strip Heater Resistance
Fermi CERN Description Limit Resistance
H1aQ2b YT1132+ . ;
—— CircuitA | 18.20to 21 Q ‘
H2aQ2b_ | VT1132- /¢4 d
H1bQ2b YT1142+ . "
CircuitB | 18.20 to 21 ¢
H2bQ2b YT1142- @ / 17 7 o
Ld I‘“f//, A ’> - ,/;4"//’ r//’//,;:ii
Technician(s}/ STE T Date

LHC Q2 LQXB Cryostat Final Assembly
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) 8.13 Using the HP3457A, connect power thru the connector Power Leads
(H2A and H2B to measure Q2-H2 or V2A and V2B to measure Q2-V2).
Connect the Sense Leads as shown in table below and record resistance.
Corrector Bus Leads
V2A : V2B : H2A : H2B
V1A : ViB i H1A : H1B
(View Looking into Q2b)
Readout Labels Power Resistance Nominal resistance
Labels
V2A EE8112 .03 ol <5Q
EE8112 V2B V2A, V2B / 7{ V g Q >14 Q
V2A v2B [0 9 18209
H2A EE8122 ) Q <50
EE8122 H2B H2A, H2B RYPES Y ~14 0
) H2A H2B X6 9 2152350
. / ,
Techniordn(s) < < "< Date [ '

)

LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LQXB11-0

Notes:
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8.14 Check Q1 Instrumentation Bus Wires for Continuity.
Module|Pin| Fermi CERN KEK Description Done
p
M2 1 |VTa1Q1 [EE1111 al |Q1 Lead Voitage Tap "a", primary ‘//
M2 2 |VTa2Q1 |EE1121 a2 |Q1 Lead Voltage Tap "a", redundant / /
M2 3 [VTc1Q1 [EE1211 c¢1 |Q1 Center Voltage Tap "c", primary / y
M2 4 VTc2Q1 [EE1221 c2 [Q1 Center Voltage Tap "c", redundant /
M2 5 [VTb1Q1 |EE1311 b1 |Q1 Lead Voltage Tap "b", primary !
M3 | 5 VTb2Q1 |EE1321 b2 |Q1 Lead Voltage Tap "b", redundant -
ws | 1 e Jeester | |Cornedtlvotage ap O ke col /
M5 |2 VTV |EE8I1 (on MOBX. MOBXV Ar load) o) /
M7 1 WiaQ1 |EH8311+ Q1 Cryogenic Heater lead end - wire at top (CERN #1 1+) / ;
M7 2 [W2aQ1 EH8311- Q1 Cryogenic Heater lead end - wire at bottom (CERN #1 I-) /
M7 3 |W1bQ1 |[EH8321+ Q1 Cryogenic Heater non-lead end - wire at top (CERN #2 |+) -
M7 4 (wW2bQ1 |EH8321- Q1 Cryogenic Heater non-lead end - wire at bottom (CERN #2 I-) ’
M9 1 H1aQ1 YT1111+ HA1 |Q1 Protection (Strip) Heater, (“a" circuit) (CERN lead #1+) 4
M9 3 [H2aQ1 YT1111- HA2 |Q1Protection (Strip) Heater, ("a" circuit) (CERN lead #1-)
M9 5 [H1bQ1 YT1121+ HB1 |Q1 Protection (Strip) Heater, ("b" circuit) (CERN lead #2+) f'/
M10 | 4 |H2bQt YT1121- HB2 |Q1 Protection (Strip) Heater, {"b" circuit) (CERN lead #2-) ,,-'/
M12 1 [TaQ1_i+ |[TT8311 I+ Q1 RTD, primary Wire color: Yellow /
M12 | 2 [TaQ1_ |- [TT83111- Q1 RTD, primary Wire color: Green _f;
M12 | 3 |TaQi1_V+ {TT8311 U+ Q1 RTD, primary Wire color: Black 7
M12 | 4 [TaQ1_V- {TT8311 U- Q1 RTD, primary Wire color: Red /
Mi2 | 5 [TbQ1_I+ [TT8321 I+ Q1 RTD, primary Wire color: Yeliow /
M12 | 6 [TbQ1_I- [TT8321 I- Q1 RTD, primary Wire color: Green /
M12 [ 11 [TbQ1_V+ [TT8321 U+ Q1 RTD, primary Wire color: Black /
M12 | 10 [TbQ1_V- [TT8321 U- Q1 RTD, primary Wire color: Red /

Technician(s)”

LHC Q2 LQXB Cryostat Final Assembly

/ /4/ /] /e iy

Date

LHC Serial No.: LOXB11-0
Notes:
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‘1’ 9.0 Final Preparations
9.1 Install Target Holders (Right, MD-390539), (Left, MD-390540) and (MD-390211) as per

Q2 Cryostat GWembly (ME-390206).

7

Technician( s)/ ! Date

9.2 Install Reference Socket Cup (MA-390426) as per Q2 Cryostat General Assembly

(ME-390206).
Technician(s) /4 Date
)
LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOXB11-0
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93 Hipot Strip Heaters to everything @ 5 KV and record voltage and leakage.

94 Hipot coils to everything @ 5 KV and record voltage and leakage.

9.5 Drill Holes for Spring Pins (MA-393360) in each of the three types of Target Holders
(Right, MD-390539, Left, MD-390540, & MD-390211). Ensure that the holes are
centered in a straight line as well as equidistant between the two corresponding bolt holes.

N |

Drill holes for Pins here. Ensure holes
are centered and equidistant between
the two corresponding bolt-holes.

Target Holder

(Right and Left Target Holder will differ in appearance from
the above, but holes will be made the same way.)

7 payis
Technidan(s) ¢ Date

9.6 Install the Vinyl Flange Covers (MA-390491), (MA-390492), (MA-390493),
(MA-390494), & the A?lijnment Fiducial Covers (MA-390495).

A/

7

Technic(iant(’s) { Y Date

LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOXB11-0
Notes:
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9.7 Ensure all Pipe Supports gre in place.

Technicfan(s)

I
i
/

S

9.8 Perfo;m vln)al Stretched Wire measurement.

AN~
@onsibléi@u‘tﬁomylphysicist

//‘ -
9.9 Perform %F)'ml Cryostat Pipe Survey measurement.

L f4
—~Regponsible Aithority/Physicist

i

i

j

LHC Q2 LQXB Cryostat Final Assembly
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Date
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Date

[ Yafoe
Date
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10.0  Production Complete
10.1 Process Engineering: verify that the LHC Cryostat Assembly Traveler (5520-TR-333644)
is accurate and complete. This shall include a review of all steps to ensure that all
operations have been completed and signed off. Ensure that all Discrepancy Reports,
Nonconformance Reports, Repair/Rework Forms, Deviation Index and dispositions have
been reviewed by the Responsible Authority for conformance before being approved.
Comments:
(79—
Process Engin&qi_llgﬁbcsignee Date
LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOXB11-0
Notes:
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- TD - Engineering Fabricaxion Component Kit List

Proéess Enc::;ineering Material Control
Component Serial No. LQXB11 Parts available
Kit submitted by: | Bob Jensen 3173 | Verified by: L
Fermi ID No. Fermi ID No. | 4223N |
Date submitted: 5-Oct-06 Date submitted to stockroom:
Need date: I 18-Oct-06 . Parts issued ave
Deliver to: [____108_ tssued by: [ NCGIATBF S ]
Use with Traveler No. | 333644 | Fermi IDNo. [ ¥ (O
Job No. 248 Date issued: 'r’lim <
M&S task number: 1.1.1.3.4 Parts received by E&F:
Drawing Title: l Q2 CRYOSTAT ASSEMBLY (GENERAL)| Fermi ID No.
Drawing No. [_ME-390206 [Rev. D] Date received by E&F: B%U‘-‘ZLD&
Description D‘.Ng Number | Rev| Unit Quan_t;ty Location Quantity E&F Verified Routing Form Spares Number /
Size Required Issued Number Comment
ADJUSTING SCREW MB 390039 C | EA 6 ICB HAS
VACUUM VESSEL ASSEMBLY ME 390129 E | EA 1 iICB HAS
TARGET HOLDER MD 390211 B | EA 6 ICB HAS

BLANK, NON ROTATABLE CONFLAT R
FLANGE, 4.62" OD MA | 390374 EA 12 | ICB HAS

COPPER GASKET MA 390375 | * | EA 12 22A2 g%{ gé

BOLT SET, HEX HEAD 5/16 - 24 x 1.25 MA 390376 « | EA 120 ICB HAS

LG.

WASHER, 0.656" ID x 1.38" OD x 0.13 .

THK., S.S. MA 390377 EA 12 ICB HAS
TAYLOR HOBSON SOCKET CUP MA 390426 * | EA 12 ICB HAS
75MM DIA. FLANGE COVER MA 390491 * | EA 6 ICB HAS
114MM DIA. FLANGE COVER MA 390492 * | EA 4 ICB HAS

Q2 LQXB11 Cryostat Final Assembly - For Rebuilds.xls Page 1 of 7 Serial No. LQXB11



- TD - Engineering Fabricadon Component Kit List -

) e Dwg .. | Quantity . Quantity " Routing Form Spares Number /
Description Size Number |Rev| Unit Required Location Issued E&F Verified Number Comment

11 134MM DIA. FLANGE COVER MA 390493 * | EA 8 ICB HAS
12 | 201MM DIA. FLANGE COVER MA 390494 * | EA 2 ICB HAS |
13 | ALIGNMENT FIDUCIAL COVER MA 390495 * | EA 12 ICB HAS
14 | TARGET HOLDER, RIGHT MD 390539 * | EA 3 ICB HAS
15 | TARGET HOLDER, LEFT MD 390540 * | EA 3 ICB HAS
16 gfé‘g':“ ASS FIDUCIAL MOUNTING MB 390809 * | EA 2 ICB HAS
17 &D;gs.zr::;e SCREW VERSION 2 MC 390878 * | EA 6 ICB HAS
18 M16-2 x 70mm HEX SHSC, S.S. MA 393021 * | EA 12 ICBHAS |
19 M6 FLAT WASHER 18-8 S.S. MA 393024 * | EA 48 ICB HAS
20 | SPRING PIN, 8 x 26 MA 393031 * | EA 12 ICB HAS
21 M10-1.5 x 25mm HEX SHSC, S.S. MA 393036 * | EA 36 ICB HAS |
22 M6-1.0 x 35mm HEX SHCS 18-8 S.S. MA 393045 * | EA 24 ICB HAS
23 | M8 x 30mm SPRING PIN 18-8 S.S. MA 393048 * | EA 12 ICB HAS
24 | M10 LOCK WASHER 18-8 S.S. MA 393220 * | EA 36 ICB HAS
25 's":Esl‘;_R'NG PIN SLOTTED, PLAIN MA | 393360 | * |EA| 24 |iCBHAS

2 INSULATED SHIELD & PIPING ASSEMBLY| ME 390207 * | EA 1 ICB HAS
26 | Q2 SHIELD MLIINNER BLANKET ME 390313 * | EA 1 ICB HAS
27 | Q2 SHIELD MLI OUTER BLANKET ME 390314 * | EA 1 ICB HAS

Q2 LQXB11 Cryostat Final Assembly - For Rebuilds.xls Page 2 of 7 Serial No. LQXB11



TD - Engineering Fabricanon Component Kit List

e
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Q2 THERMAL SHIELD ASSEMBLY ME 390161 | C | EA 1 ICB HAS
28 SUPPORT BAND ME 390083 | A | EA 8 ICB HAS
29 RETAINER MA 390086 | * | EA 16 ICB HAS . ,

.
30 END SECTION ME 390162 | * | EA 4 ICB HAS . & -
31 MID SECTION ME 390163 | * | EA 4 ICB HAS
32 CENTER SECTION ME 390164 | * | EA 2
33 COOLING TUBE WELDMENT MD 390165 | * | EA 2
34 ALUMINUM SPACER MA 390373 | * | EA 64
35 RETAINING WASHER MA 390378 | * | EA 394 l/ <{5 % 2/ @) 1250 pcs.
36 THERMAL SHIELD BRACKET MD 390783 | * | EA 4 :
M5 x 16mm BUTTON HEAD CAP . .

7| e MA | 393028 EA| 304 %é% 1169 pes.

Q2 CRYOSTAT ASSEMBLY INTERNAL ME 390208 | E | EA 1 .

PIPING ;

HEAT EXCHANGER OUTER SHELL i _
38 | END FLANGE MC 390031 | B | EA 2 ICB HAS L @q
39 | PUMPING LINE END FLANGE MC 390032 | B | EA 2 21A3 } (/ 772\! D) 26 pcs.
40 | COOL DOWN LINE END FLANGE MB 390033 | B | EA 2 21A4 9' / 772% 17 pes.
41 | RETAINING CLIP MA 390103 | * | EA 16 21B3 / é J ‘ ’ 15 pcs.
1 3534, P
HEAT EXCHANGER TO COLD MASS ) T =

42 | CONNECTOR MmC 390111 | A | EA 1 R1,2,2 i l/ 5/_/ S/> 5 1 pc
43 | TIE BAR RETAINING CLAMP MB 390136 | * | EA 8 ICB HAS
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44 | PUMPING LINE PIPE STOP MB 390149 * | EA 4 21C1 L( ‘/ 77( 2‘% 20 pcs.
45 | COOL DOWN LINE PIPE STOP MB 390150 * | EA 4 21C2 [,( 3 q 18 pcs.
, |77

46 | Q2 4.5K INTERCEPT LINE TUBE MB 390204 * | EA 2 %E’A‘,% 85152 8 pcs.
47 | Q2 PIPE SUPPORT ASSEMBLY MD 390258 | A | EA 4 ICBHAS |
48 | INTERCEPT LINE PIPE STOP MA 390379 | A | EA 6 22A4 -
49 | PIPE SUPPORT BRACE MB 390452 | A | EA 4 ICB HAS
50 | M6 x 45mm HEX SHCS, S.S. MA 393017 * | EA 8 ICB HAS
51 M6 HEX NUT, S.S. MA 393022 A | EA 8 ICB HAS
52 | M6 FLAT WASHER, S.S. MA 393024 * | EA 8 ICB HAS
53 | M6 LOCK WASHER, S.S. MA 393026 * | EA 8 ICB HAS

Q2 COOLDOWN LINE REBUILD .
54 WELDMENT MD _390887 - | EA 1
55 | TUBE EXTENSION WELD FITTING mC 390881 * | EA 2
56 COOLDOWN LINE STD. 20 FT LONG MD 390885 « | Ea 2

TUBE
57 | CENTER TUBE MD 390886 * | EA 1

Q2 PUMPING LINE REBUILD N
o8 WELDMENT MD “:39_‘0890 - | EA 1

PUMPING LINE PIPE EXTENSION .

@ WELD FITTING mMC 390883 EA 2

60 PUMPING LINE 20 FT LONG PIPE MD 390888 * | EA 2
61 PUMPING LINE CENTER PIPE MD 390889 * | EA 1
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Description DWo | Number |Rev| unit| QUaMY 1) ocation | QUATYY | Eop verifieg | ROUtiNg Form | Spares Number /
Size Required Issued Number Comment
Q2 HEAT EXHANGER REBUILD ASSEMBLY | ME | 300884 | * | EA 1
CORRUGATED TUBE ASSEMBLY ME | 390143 | A | EA 1
HEAT EXCHANGER CORRUGATED .
62 | TUBE SUPPORT MD | 390028 EA 8 |icBHAS
HEAT EXCHANGER CORRUGATED
63 | TUBE RESTRICOR MD | 390029 | A | EA 2 |IcBHAS
Q2 HEAT EXCHANGER CORRUGATED .
64 | TUBE WELDMENT ME | 390394 EA 1 ICB HAS
65 | OUTER SHELL 20 FT. LONG PIPE MD | 390882 | * | EA 2 | ICBHAS
66 | OUTER SHELL CENTER PIPE MD | 390880 | * | EA 1 1 pc - Accepted
OUTER SHELL EXTENSION WELD .
67 FITTING MD 390879 EA 2 2 pcs.
Q2 PIPING INSULATION ME | 390306 | A | EA 1
68 | COLD MASS MLICENTERBLANKET | ME | 390305 | * | EA 1 ICB HAS
69 | PIPING MLI END BLANKET ME | 390307 | * | EA 2 ICB HAS |
70 | PIPING MLI MID BLANKET ME | 390308 | * | EA 2 | ICBHAS
Q2 SUSPENSION SYSTEM R
INSTALLATION ASSEMBLY ME | 380310 } * JEA} 1
71 | TIE BAR SHIM, 6.4mm mMB | 390118 | * | EA 6
72 | TIE BAR SHIM, 2.4mm mB | 390119 | * | EA 6
73 | TIE BAR SHIM, 0.6mm mB | 390120 | * | EA 6 |21B4211]|
74 | Q2 TIE BAR ASSEMBLY mMc | 390167 | * | EA 4 |ICBHAS
OUTBOARD SUSPENSION MOUNTING .
75 | BRACKET MD | 390280 EA 2
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76 | MIDDLE SUSPENSION MTG BRACKET| MD 390281 | * | EA 2 R8,3,3 O/ L{g ﬁ 1 2 pos.
77 | Q2 COLD MASS WELDED ASSEMBLY | ME | 390309 | B | EA 1 ICB HAS
78 | M8 x 50mm SHCS, S.S. MA | 393020 | * | EA 18 | ICB HAS
79 | M8HEXNUT, s.S. MA | 393023 | * | EA 18 | ICBHAS
80 | M8 FLAT WASHER, S.S. MA | 393025 | * | EA 18 |IcB HAS
81 | M8 LOCK WASHER, S.S. MA | 393027 | * | EA 18 |ICB HAS

FIXED SUPPORT ASSEMBLY ME | 390041 | D | EA 1 ICB HAS
82 RING ASSEMBLY ME | 390043 | B | EA 1 ICB HAS
83 SUPPORT PIN MB | 390047 | B | EA 2 ICB HAS
84 1.0 mm THK SHIM MA | 390275 | A | EA 8 ICB HAS
85 0.5 mm THK SHIM MA | 390276 | * | EA 8 ICB HAS
86 zég;vt? ':’8:";";? SHOULDER MA | 390277 | * | EA 8 ICB HAS
87 TWO-PIECE CLAMP-ON COLLAR MA | 390321 | A | EA 4 ICB HAS
88 0.13 mm THK SHIM MA | 390480 | * | EA 8 ICB HAS
89 0.25 mm THK SHIM MA | 390481 | * | EA 12 |icB HAS

SLIDING SUPPORT ASSEMBLY ME | 390042 | c | EA 2 ICB HAS
90 RING ASSEMBLY ME | 390043 | B | EA 2 ICB HAS
91 SUPPORT PIN MB | 390047 | B | EA 4 ICB HAS
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92 1.0 mm THK SHIM MA 390275 A | EA 16 ICB HAS |
93 0.5 mm THK SHIM MA 390276 * | EA 16 ICB HAS

M16 x 40.0 mm LG SHOULDER .
94 SCREW, 18-8 S.S. MA 390277 EA 16 ICB HAS

95 0.13 mm THK SHIM MA 390480 * | EA 16 ICB HAS l
96 0.25 mm THK SHIM MA 390481 * | EA 24 ICB HAS
Sgslfgf/l%ll_ﬁ(TION INSTALLATION ME 390302 | A | EA 1 ICB HAS
97 MLI END BLANKET ME 390303 * | EA 2 ICB HAS
98 MLI MID BLANKET ME 390304 * | EA 2 ICB HAS
99 MOUNTING LUG BLANKET MC 390496 * | EA 8 ICB HAS
Q2 INSTALLATION TIE-ROD ASSEMBLY MC 390637 * | EA 4 ICB HAS
100 | SHORT END THREAD ROD MA 390635 * | EA 4 ICB HAS
101 | JAMNUT (LH) MA 393046 * | EA 8 ICB HAS
102 | JAM NUT (RH) MA 393225 * | EA 16 ICB HAS
103 | COUPLING NUT (RH / LH) MA 393226 * | EA 8 ICB HAS
104 | THREAD ROD (RH) 6 FT. LONG MA 393227 * | EA 4 ICB HAS
105 | THREAD ROD (LH) 3 FT. LONG MA 393228 * | EA 4 ICB HAS
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