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Rev. E
Revision Page (1 of 4)
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.
4.3 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), M16 Screw and washer into the Vacuum Vessel to hold the
Sliding Support Assemblies in place. Coat all screw heads with Molybdenum
disuifide 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. “Instalt 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 biankets 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. “Weid 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 Maodified 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

LHC Q2 LQXB Cryostat Final Assembly

DR No. HG(Q-0394.
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Revision Page (2 of 4)

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.”

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

49 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.

50 Modified, rearranged and added steps from step 5.13 to 5.35, per Notes taken
by Steve Gould and Tom Page cn LQXBO2.

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.

518 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)
(dea)”

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.

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

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

523 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-39¢162) 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).” Contflat Flanges
installed in IB#1.

)

LHC 2 LQXB Cryostat Final Assembly LHC Serial No.: LQXB09-0
Notes:
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Revision Page (3 of 4)
Revision _ Step No. Revision Description TRR No. Date
D CoverPage  Modified. Added signoff for Rodger Bossert for Final Electrical Steps in 1386 212104
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 5" to 27 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).”

515 Modified Step. Changed to Technician Signoff.

521 Removed Step. “Re-install the Threaded Rods and lock into place.” per TR-
333644, LQXB04.

522 Remove Step. “Perform a Stretched Wire Measurement.” per TR-333644,
LQXBO04.

5.23 Removed Step. “Insert the ()2 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 5.17.

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 1.4 Removed Step. “All personnel performing steps in this traveler must have 1639 12717704
documented training for this traveler and associated operating procedures.”

3.2 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 2Y (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.” o 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
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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 permitied 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 Al Discrepancy Reports issued shall be recorded in the left margin next to the applicable
step.
1.4 Personnel shalt 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.
2.0 Parts Kit List
21 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.
- ; / z‘—#"—”
LS. edr Fgricti }/2@/&5—
Pfocess Engﬁeering,/])esignee Date 4
LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOXB09-0
Notes:
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3.6

Rev. E
3.0 Vacuum Vessel Preparation and Painting
3.1 Record the Vacuum Vessel Serial Number.
a2 -9
\AM 2li5i45
Technician(s) Date
3.2 Inspect the transition area between the support sections and tube sections. Grind smooth
if necessary.
. .)J [slgs
Technicia“r'l(s) Date
AY
R 33 Clean the Vacuum Vessel using a vacuum cleaner or equivalent.
% A PR ~ = S
‘fgehnmﬁfs; T Date
34 Leak Check the Vacuum Vessel Assembly (ME-390003) per ES-107240 and record
results in table below.
Part No. l DETERMINATION OF DETECTABLE LEAK
PART =g 1o SCALE SCALE 0o A .
— N0 20124 0 UNITS ONITS Q7" ~"DETERMINATION OF MINIMUM
[ ; BEFORE | WHILE DETECTABLE LEAK —
DATE OPERATOR'S HELIUM | ENCLOSURE -
TIME LAST NAME PROBE FLOODING MDS - ((Response - Bekgndi - Leak Value! = MDL
-1
_ | ‘ — -~ . g -8 o —]
2lhfz] LIRR | SS | SS L 2 13S0 55 4nFEayp
] 215145
Inspector Date/ 7

Prepare the outside of the Vacuum Vessel (ME-390003) for painting by cleaning with
Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2300) or

equivalent. ﬁ
CN,

e

Technician(s)

Mask the Staj
et/

Technician(s)

LHC Q2 LQXB Cryostat Final Assembly

Page 6 of 38

J- 7287

Date

s Steel Components of the Vacuum Vessel for painting.

_2-72-c I

Date

LHC Serial No.: LOXB09-0

Notes:
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Rev. E
3.7 Prime the Vacuu ssel using Rust-o-leum (Fermi stock 1825-4000).
) K 2~ I3 (_’)ﬁ
chhnic;ian(s) Date
38 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.
MovelVessel t 1,Tabl‘ .
s’l i y—
SN Bl A VR
Lead Person 4 Date
39 Paint the Vacuum Vessel using Flambeau Red (Fermi stock 1825-3710).
Vacuum Vessel
(ME-390129)
&g Q feb 12, m08
Technician(s}) Date
LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOQXB09-0
Notes:
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Rev. E

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 Assembiy (ME-390042) 2 -
Tie Bar Assembly (ME-390167) 4 \//
Tie Bar Shim, .250" (ME-390118) 6 p
Tie Bar Shim, .093” (ME-390119) 6
Tie Bar Shim, .031” {ME-390120) 6
ey | omww | o
M16 x 70mm SHCS (MA-393021) 12
Washer {MA-390377) 12

Label the IP End and the Non-TP End of the Vacuum Vessel with a temporary sticker or

equivalent.

/‘ - “L'U Cl’"’\ al

Technician( 8)

LHC Q2 LQXB Cryostat Final Assembly

B

Page 8 of 38
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Date

LHC Serial No.: LOXB(9-0

Notes:
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December 17, 2004
Rev. E
42 Insert the Fixed Support Assembly (ME-390041} into the vacuum vessel and position at
the center support.
T —
O Heamag o “ @05
Technician(s) et Date
4.3 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 instatlation.
(:P T, urz—' ” -G
Technici‘an(s) ) Date
4.4 Adjust the Vertical 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.
P
Adlusting Screw i
(MB-390039) \
b
EN| BT IT
C o 2- (-5
Technicizfn(s) O Date
LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOXB{(9-0
Notes:
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Rev. E

4.3 Insert the Sliding Support Assemblies (ME-390042) in to the Vacuum Vesse] and

position at each of the outboard support sections.

D s Z-N\- o

Techm'ci:fm(s) 2 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.

T o R

Techniciaﬁ(s) L Date
47 Adjust the Vertical 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 eguidistant from the Vacuum Vessel

Wall,

e
Adjusting Screw f
(MB-380039) ),
(-(r T ‘_A L "'-Q'L “ -Cj:f
Technician(ls) R Date
LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOXB09-0
Notes:
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U————_ Y

TD/Engineering & Fabrication Specification # 5520-TR-333644

December 17, 2004

Rev. E
— 48 Assemble the Suspension Systemn 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)
-—’—-._
O. %OUVL.,.\ 2+ “ o5
Technician(s) O Date
4.9 Label the IP End Support and the Non-IP End Support.
(Writing on the G-11 Sypport is acceptable).
C o o, | 2l or
Techniciag(s) _ Date
410  Loosen each Suspension System Adjusting Screw (MB-390039) 2 turns and remove the
Suspension System from the Vacuum Vessel.

2 —_
(3 O 2 12 CGb
Technician(s) Date

4.11 Configure the Suspension Tooling for Q2 Assembly per (ME-364604). Place Suspension
Assem?ly on thge t071ing and make necessary adjusts to the tooling.
i H 4 (_.—
i S o1t
Techni(’:ian(g_ X ' Date
4,12 Assemble the Qutboard Suspension Mounting Brackets (MD-390280) to the Sliding
Supporf/ As:;%es (putboard supports, ME-390042).
PN // 3~ /é‘/ﬂq
Technician(s) 7/ ' Pate
4.13 Assemble the Center Suspension Mounting Brackets {MD-390281) to the Sliding Fixed
Assmupport, ME-390041).
s Technician(s) - . Date”
LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOXB09-0
Notes:
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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 the Suspension System is configured properly to the Cold Mass with

respect tp the IP and Non-IP Ends.
i f i
»Uimlb IV

Tecﬁnician( s) Date

4.15 Verify locking collars exist only at center support.

X
el 2|le[gs

By
Ledd Person Date

Establish alignment between the Cold Mass and the Support system. Install shims

ASGe il T o 0 ENTER! between the Brass Slide Bars and the Stainless Steel Blocks on each support as needed.

Gganit { hefuie vk

gt TN ) LG e Record Shim size and location below.
P V) - E e
M’;ﬁ‘ East-North - > C East-South L OB
Center-North &5 > Center-South __, T\ §

est-North _RC,{ __ West-South _2¢7 . {
<pb ) op ~ 1 C) ;, I

Téchnic'ia?l(s) Date
X 4.17 Veil'y the Alignment of the Cold Mass and the Support System.
; : o T
widd 2(/ 6@/gf 5

Crew Chief Date
4-‘18} Weid the Cold Mass, to the Outboard Cold Mass Brackets as per (ME-390310).

el ) e, g o s '07/2 i fes

il
o7 Weldér(s) v Date

LEC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOXB09-0

Notes:
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5.0 Piping Assembly

Note(s):

5.1 Place the Cold Mass Assembly on the insertion rail system. \
Technician(s) Date ' '
5.2 Clean the Pipe Supports with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes
(Fepi stogh 1660-2500) or equivalent.
. 2/ / %’ S
Technician(s) 'D Date )
53 Install Cold mass Insulation per Cold mass Insulation Instalation (ME-390302).
-
D An[ds
Technician(s) Dat¢ Uf
5.4 Install 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
/ / /
| Nyl / o
Whtd) £ e A 2flfes/ 2igas
Technician(s) / s “ Date’ 7 .—f
LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOXB09-0

Do not use a Strap Wrench on the Pipes.

Notes:
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December 17, 2004
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3.5 Using Pipe Supports as a template. cut the blankets around the Pipe Support Feet and slit
blankets circumferentially at the Pipe Supports.
&G, A 1557005
Techniciaxﬁs) Date
5.6 Remove Pipe Supports and blankets. Wrap blankets in plastic bag to keep clean for later
use. Label blankﬁts‘?s they are removed for later positioning.
~Ne - f Y o
E T f Febid oo«
Technician(s) Date
5.7 Install Pipe Supports to same logation-as in step 5.4,
Techniciar(s) =~ <~ Date
5.8 Weld the Retainer Clips (MA-390103) to the Cold Mass Outer Shell as per the Pipe
Suppert Assembly (ME-390087) or (ME-390208).
‘ ] e 2
. R A e 2/14 o
Wel D
eldor(s) iit/f:“—\- —— e \
59 Install Q2 Installation Tie Rod Assembly (MC-390635) ang Tic Bar Retaining Clamp
(MB-390136) as per Q2 Cryostat Assembly - Internal Piping {ME-39020%T ”’”
. "'!I:Z/”‘c,':-:? 23 e /}i = A v s
Techniciants) Date
5.10 Clean the Q2 Heat Exchanger Outer Shell (MD-390145), Q2 Pumping Line Tube
(MB-390147) and the Q2 Cool Down Line Tube (MB-390146) with Ethyl Alcohol
¢ (Fesmbstock 1920-05§0) and Kimwipes (Fermi stock 1660-25003 or equivalen
7;%’%’ S e 28/
Tecﬂmician(s) Date/ 7
5.11 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
hole in the Cold Mass Center Tube.
* B / - T
(g sy, 2 s
Techajeiinis)- « -~ e Date
5.12 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
Alcohol (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent,
/ d o L 'f:;/,( 2/ /ﬁ 75
Té&hnicTan(s) Date
LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LQXB0S-0
Notes:
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Rev. E
; 3.13 Weld the Heat Exchanger Quter Shell Flanges (MB-390031), the Pumping Line Flanges
} (MB 390032) and the Cool Down Line Flanges (MB-390033) to the ends of the
ponding pipes.
v
é/ffr A e A~/ T~og
Weldor(s) Date
5.4 Clean the Cold Mass and the Retainer Clips (MA-390103) with Ethyl Alcohol
(Fermi stock 1920-0550) and szw1pes {Fermi stock 1660-2500) or equivalent.
P > ,
//’,/:’7:, /'gﬁ K— " - /j - C}'S
TechnifiaBts) < << = Date
5.15 Clean the Pipe Support Gussets with Ethyl Alcohol (Fermi stock 1920-0550) and
Kimwipes {(Fermi stock [660- 2500) orxcquwalent
/ P -/ - &g
YA //Zz{/ P SE s
Technician(s) C4 Date
5.16  Welg the Pipe Support Gussets to the Cold mass per Q2 Piping Assembly (ME-390208).
V{'ét'/ % /M\ A S S5 C8
Weldor(s) Date
517 Clean the Heat Exchanger Connection (MC-390111) with Ethyl Alcohol
(Fermjy stogk 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.
. 71 N R
. 2/ /¥ s
3 Tecl{nician(s) Datd
5.18 Install the Connector (Heat Exchanger to Cold Mass) (MC-390111). Verify alignment
and then purge Cold Mass and Q2 Heat Exchanger Outer Sheil (MD-390145), with Argon
Gas.
\/{/d‘mﬂﬂo 2)/9/s5
Téchmcnan(s) Date
5.19 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 F-F). )
: '
/w/({'//[w,,-_\ 2%47/0.)
Weldor(s) Date
| Insert 4.5k Intercept Line Pipes per (ME-390208).
R 2 G IS
Techmcmn{s‘} Date
Install the Tie Bar Retaining Clamps (Qty. 8)(MB-3901306) per Q2 Internal Piping
Assembly (ME-390208).
)
o u@t S - S8
Techmcmn(s) Date
f ‘ .
; LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOXB09-0
1 Notes:
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5.22 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.
\Lj}_\j\ww [ A2 ! & S
1nspéct0r Date
5.23 Leak Check the Cold Mass Assembly. {This will include the Exchanger Outer Shell}.
Part No. DETERMINATION OF DETECTABLE LEAK
N i \2\'\ \\’\d
- AN N M.D.S. + ((Response — Background) + Leak valucy = MDL
SCALE UNITS | SCALE UNITS
OPERATOR’S BEFORE WIILE . 1 Y
LAST NAME MELIUM | ENCLOSURE | MDS Response | Background | Leak Value MDL
PROBE FLOODING
_ X . . .
\'f\—‘\\'if'-w&, & Xy %(Xl = a7 5% S |38 5ke ¢ L\.ngE-J—L‘-

& l1w —_— Date
A
{RR 524 | Clean the Pumping Line Pipe Stop (MB-390149), (4 ea.) and the Cool Down Line Pipe
//~ ;. Stop (MB-390150) (4 ea.) with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes
/rQ - ..~ (Fermi stock 1660-2500) or eguivalent.
~ % ’:F" = ‘ - - e
Q{ ARG T g A oL Sl g
S L,L,\\*‘g\‘- . Techmclan{s) € Date
‘%C\%\ , | T~_5.25 ) Weld the Pumping Line Pipe Stop (MB-390149), (4 ea.) and Cool Down Line Pipe Stop
' N ,/ 390150) {4 ea.} on the Pumpmg Line and Cool Down Lines.
\ 3 P / ’ 2
AV - A L 2 S c 5

Weldor(s) Date

/

Welq,the fixed collar to the 4.5k Intercept Line Tube (MB-390204) per (ME- 19?08).

N 2 O A — 2 /74

Weldor(s) Date

LHC Serial No.: LOXB09-0

LHC Q2 LQXB Cryostat Final Assermbly
Notes:

Page 16 of 38



TE/Engineering & Fabrication

Specification # 5520-TR-333644
December 17, 2004

Rev. E
5.27 Leak Check the Cool Down Line {MB-390146).
Part No. DETERMINATION OF DETECTABLE LEAK
~ S
2 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
'\/\D . \"/O\'\_« o 70%5 © e
N 50X soxy | X | & [Sod Besxet 756 e
Q-G -0
Date
Part No DETERMINATION OF DETECTABLE LEAK
vy oy o
Ao Y V\‘“‘B W M.D.S. + {{Response — Background) + Leak value} = MDL
SCALE UNITS | SCALE UNITS
OPERATOR'’S BEFORE WHILE .
L AST NAME HEL UM ENCLUSURE MDS Response | Background Leak Value MDL
PROBE FLOODING
. ' - —
- h P . Vs - S - [»d f -
Vo \\ ELAN AR LA X X BL{K L X\ TN EB18 xe 10
(&) .
AN 222 .05
lpspectar Date

Leak check 4.5k Intercept Lines Tubes (MB-3%0204).

A
o

LHC Q2 L.QXB Cryostat Final Assembly

" .
3

Page 17 of 38

N . Q
S Oa DQ:QL\.;\M NS Qe
Inspector™— -~ ..

% Part No DETERMINATION OF DETECTABLE LEAK
|
_ ﬁt‘ M.D.S. + ((Response ~ Background) - Leak valuc) = MDL
SCALE UNITS | SCALE UNITS
?‘?ESI.{I.A; g&ES féiﬁﬁ EN:I\;E(I)HS_ERE MDS Response | Background Leak Value MDL
PROBE FLOODING
" G A .
Voooa T l . 4 . . ) Ny (O
wilzon LA Lax| @ |50XS| 6o s|3Ane | s e

2-AR-05

Date

LHC Serial No.: LOXB09-0

Notes:
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* N /5.30 ;s Clean the following parts fromQ2 Heat Exchanger Corrugated Tube Assembly
4 /\¢ L " (ME-390143).
\. e
Part Name Part Number Quantity | Completed
Corrugated Tube Weldment (ME-390394) 1 - 7
Corrugated Tube Support (MRB-390028) 8 \V
Corrugated Tube Restrictor (ME-390029) 2

yd
‘“‘“g%k\(g&ﬂmm c'-g ]\(4’71 /&5
@ l\aiﬁ ate

LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LQXB(09-0

Notes:
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6.0 Shield Assembly
6.1 Tap the PEM nuts prior to instatling shield. Use care in tightening screws so they don't
break. )
chhmcta Date
6.2 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
ensyring, the holes in the Shield Sections line up with Support Rollers.
M ‘ al25/o5
Technician(s) Date'
6.3 Insert the Mid Sectiewns (ME-390163) and the Support Bands (MD-390083).
ﬁ(‘\& 2. 20
Technlclan( s) Date
6.4 Assemble the bottom half of the shield. Leave all bolts Toose. Spray all screw threads with
Molybdenum.
Lower Shield Section
{ME-390082)
- A 9 S e~
<. N, 2-26~9-
Technician(s} — Date
LHC Q2 LQXB Cryostat Final Assembly : LHC Serial No.: LQXB09-0
Notes:
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6.5 Asbem}@ﬁ.e Cooling Tubes (MD-390165 )tzmy ttom Half of the Shield.
il e ﬁﬁl,—,gg - T ob

/T’chmcaan( 5) / Date

6.0 Lift the Cold mass and place the Shield Inner and Quter MLI Blankets
(ME-390313 & ME-390314) onto the insertion Rails in the correct orientation.

Note(s):
lace the Qufer Blawé%?»l% on the Rails first.
S N, Zé-, C_’\g‘/—

T Chmcum(s) Date

0.7 Cold mass onto the rails. Ensure the slits in the blankets line up with Support

LT P .
)4&./’# M Ll Oy
/ chnjelan(s) t Date

6.8 Instali the Cold Mass MLI Blankets per (ME-390302) and in the same position as Step 5.6. The
center blanket may need to be rotated 90°. Tape the seams instead of using the Velcro, if

necessary.
%K&NW mk‘\\\%&v R-Rr-085
Techma"an(s) = u*ﬁw Date o

6.9 Cut and install the pipe MLI blankets per Q2 Piping Insulation (ME-390306).

?Q«\&":\\Ww :\)";76@0;

Techn1c1ahés) Date

6.10 Install the Upper Shield per Q2 Thermal Shield Assembly (ME-390161). Spray all screw
threads xuth Molybdenum.

7-28-08

Date

hﬁfcian(s)

6.11 Install the Shield Blankets (ME-390313 & ME-390314). Cutouts will have to be made

for th ﬁpper Support Lugs.
: ""’\\ e - -
S > L5 -or

,/’/ﬂ‘ echnician(s) Date

LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LQXB{09-0
Notes:
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7.0 Cold Mass Insertion into the Vacuum Vessel
7.1 Inslall Pig Putty between the Vacuum Vessel and the Insertion Rails.
<340 A 3-1-05"
Techmaan(s) \/ \/ _/ Date
7.2 Install the Co s$ Pu&l m}‘oolmg
C =/ //L—- <-1-08
Technician(s) Date
7.3 Mount the Pneum (ue—\\ﬂxncy to ﬂbor 0 the West side of the Vacuum Vessel.
O < -
( :&Q’\ .q...._--_ Y ~ l - Q \&
Technician(s) Date
74 Connect the cabl e Pufl-in Toolglg
- // ' e [
LM fh{/_.&{,{i )",' TN
Technician(s) ' Date
7.5 Pul} the Cold mass Assembly into the Vacuum Vessel.
‘} \ ﬁ«\w 'f)/ Wl s
Technician(s) Date
7.6 When the Cold Mass is tully inserted, install the Suspension System Adjusting Screws
| (MB-390039).
Note(s):
Ensure proper lubrication on adjusting screws. Check threads on screw
and vacuyum vessel prior to assembly and fix if necessary.
c‘.’%? 24105
\ Technician(s) Date
7.7 Assemble Corrugated Tube Supports (MB-390028) and Restrictors (MB-390029) to the
fwx?e \ Heat Exchdnger Corrugated Tube per (ME-390143).
ge - A = s i.a*
z ! s S2//7
'b&{ T&fmlcf{ (S)V Date
/(Q\ 7.8 Slide the Corrugated Tube Assembly (ME-390143) into the Heat Exchanger Quter Shell
per (ME-390142). .
L/
’-; — 1
/v 3-//) 0=
chhfucxan(sf Date
J
LHC Q2 1.QXB Cryostat Final Assembly LHC Serial No.: LOQXB09-0
Notes:
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a }?‘ '.\ 7.9 Adjust the Suspension System Adjusting Screw (MB-390039) as needed to center the
D’ 7 \ Cold Mass in the Vacuum, Vessel.
VW N " Nrede [ fi- AR A/ fes
?\ L‘y‘ Technician(s) / : . Date
7.10 At the Q2a end, measure Im 411.8 mm [55.58 in.] and cut the lead as per Q2 Module
Assembly (02a Lead End (ME-369895, sheet 3 of 4). Have a Weldor fuse the ends of the
3)idlas
Date .. ;
3 /z y / 2 5
X( |'\\ Date
’DQ\ P @6 \ At the Q2b end, measure 511.8 mm [20.15 in.] and cut the lead as per Q2 Module
& 4 Assembly Q2b Lead End Details (ME-369895, sheet 2 of 4). Have a Weldor fuse the
\X\b ends omnducting Cable before shipping Magnet.
14
C \Av 3/ ) 3
Tec ici?i’n(s) . . Date !
Weldor(s) Date
LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOXB09-0
Notes:
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) 8.0 Electrical Inspection
' 8.1 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:
1. Use Valhalla Scientific 4300B digital micro-chmmeter.
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 I, to the 5KA bus (Q2a Q3 inner power lead) as shown in figure.
8. Connect | o to the Q2b Q3 inner power lead as shown in figure.
9. Turn test current on.
10. Connect Vy, and V¢, buttons to voltage taps as shown below.
11. Read resistance and record in traveler.
EE1322 (Q2a) EE1312 (Q2a)
EE1622 (Q2b) ¢/~ EE1812 (Q2b) Pole
VTb2 (FNAL) VIb1 (FNAL) /Splice
EE1122 {QRa) ‘ ¥
EE1422 (Q2b}
Va2 (FNAL)
EE1112 (Q2a} : 3
EE1412 {Q2b) : " ]
VTal (FNAL y . - A
e ) —Qﬁ EE1212 (G2a)
EE1512 (@2b)
VTel (FNAL)

EE1222 (Q2a)
EE1522 (Q2h)
VTe2 (FNAL)

EE1222 {Q2a
EE1522 {G2b
VTc2 (FNAL)

vTd

EE1122 {(Q2a)
EE1422 (02D}
VTaz (FNAL)

EE1212 ¢Q2a) 2b EE1112 (G2a)
EE1512 (G2h) eV EE1472 (Q2b}
VTcl (FNAL) VTal {FNAL)

EE1312 (Q2a) EE1322 (Q2a)
EE1812 {Q2b) EE1622 (Q2b)
VTb1 (FNAL) VTb2 (FNAL)

Pole
Splice

JAhALLR 43008 ”
[ ©® v &
Resistance
Test Temp v,_cyi o
Full Scale 20mv 200mY zv  Current Comp
Vohage —I—T—— —3 3
LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOXR(9-0

Notes:
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{Q2a) Resistance

Nominal ~ 560 to 585 mQ

Voltage Tap Serial Numbers

Quadrant Total Resistancé

LHC Q2 LQXB Cryostat Final Assembly

Page 24 of 38

Connect] Fermi CERN Quadrant
vm VTdQZa EMPTY &) )
Quadrant 1
Vio |VIciQ2a [EE1212 éﬁ:’i 568 e
Vi [VTciQ2a |EE1212 SNG
Quadrant 2
Vio |VIeQ2a |EMPTY 57956 509 me
Vig IVTalQ2a |[EE1112 . | e
: — Quadrant 3 -
Vio |[VTdQ2a |EMPTY 54% 3.5 mo
V P
m_|VIeQ2a |EMPTY Quadrant 4 5 4
Vio |VThiQ2a |EE1312 LT mQ
*Note: When Measuring Total Cold Mass, Set Test Current to 0.1 Amp**
Vo [VIbIQ2a |EE1312 Mass 2.277 of
J A0 3/9/gs
chhnician(s) Date
Check resistance of Redundant Voltage Taps.
Q2a Redundant Voltage Taps
Connect Fermi CERN Resistance
vy VTa2Q2a EE1122
Vio VTc2Q2a EE1222 1138w o
Vi VTc2Q2a EE1222
Vio VTb2Q2a EE1322 ”54 m Q
WA g 3 1ylgs
Technician(s} Date

Rev. E

LHC Serial No.: LOXB09-0

Notes:
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To measure Ls and Q of a Bussed Q2a:

1. Use Agilent 4263B LCR Meter.

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

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

4. Push Auto/Hold button to release hold.

5. Verily 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.

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

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

8. Connect Loy to 5KA bus as shown in figure.,

8. Connect Hy and Lpo buttons to voltage taps as shown below.

To measure Q2a:
+ To measure Q1, connect Hoerto VTe1 (EE1212 for Q2a), and Lo o VTd.
* To measure Q2, connect Hporto VTe, and Lps to VTl (EE1212 for Q2a).
¢ To measure Q3, connect Hyeito VTd and Ly to VTat (EE1112 for Q2a).
» To measure Q4, connect Hpo to VTb1 (EE1312 for Q2a), and Lyu to VTe.
« To measure total, connect Hyer to Vb1 (EE1312 for Q2a), and Ly to VTat (EE1112 for Q2a).

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

EE1612{Q2b) Pole
Vint (FNALY /Splice

EE1822 (C2b)
VTuZ (FNAL)

EE1422 (Q2b)
VTa2 (FNAL)

EE1412 {C2b)
VTat (FNAL)

—— EE1212 (025}
VTct (FNAL)

EE1222 (O2a)
VT2 {FNAL)

vid

EE1122 (Q2a)
VTa2 (FNAL)

EE1112 (Q2a)
¥Tal {(FNAL}

EE1512 {O26)
VTet (FNAL)

Jumnper
from Q2a
Quadrant
3 inner to
SKA bus

EE1312 (Q2a)
VTb1 (FNAL)

EE1322 (23}
Vb2 (FNAL)

Pole
Splice

Looking at Lead End

LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LQXB(09-0
Notes:
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(Q2a) inductance Nominal ~ 3.34 to 3.48 mH
Voltage Tap Serial Numbers Quadrant Total Inductance
Connect Fermi CERN Quadrant

H VIdQ2a |EMPTY G

pPov Quadrant 1 - S . 82
Lpor |VTclQ2za |EE1212 ﬂ 342 mH|
H VTel1Q2a EE1212

£ot Q Quadrant 2 . ({ 7) >
Leor {VTeQ2a  |EMPTY 3,45 mH
H VTdQ2a {EMPTY

For Quadrant 3 3 2 %Q
Lpor |VTalQ2a [EE1112 : mH
H VTeQ2a EMPTY e

pPOT Q Quadrant 4 2 ?2 Y
Leor [VIb1Q2a |EE1312 7 mH
Hpor [VTalQ2a |EE1112 Nominal ~ 13.28 to 13.78 mH

Total Cold Mass — — 0
Loor [vTbiQ2a [EE1312 /|2, 677 m
{Q2a) Q-Factor Nominal ~ 3.7 t0 4.0
Voltage Tap Serial Numbers
Quadrant Total Q
Connect Fermi CERN Quadrant

H VTdQ2a EMPTY

POt Q Quadrant 1 '7) 8
LPOT VTcl QZa EE121 2 ’ '
H VTclQ2a |EE1212

POt Q Quadrant 2 3 '3
Lpo'r VTeQQ2a EMPTY .
H VTalQ2a |EE1112 -

FOT Q Quadrant 3 ’5 48
Leor |VTdQ2a  |EMPTY p
H VTe(Q2 EMPTY

POT cQza Quadrant 4 5 ?
Lpor |VTbiQ2a |EE1312 ’
Hpor [VTalQ2a |EE1112 Nominal ~ 3.7 to 4.0

Total Cold Mass -
Leor [VTb1Q2a |EE1312 3.5
MMQ 21l
Tedhnician(s) Date

Rev. E

LHC Serial No.: LOXB0S-0

Notes:
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To measure the resistance of a bussed Q2.
} 1. Use Valhalla Scientific 43008 digital micro-ohmmeter.
2. SetTest Currentto 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 I o to the Q2b Q3 inner power lead as shown in figure.
9. Turn test current on.
10. Connect Vy, and V o buttons to voltage taps as shown below.
11. Read resistance and record in traveler.
EE1322 {Q2a) EE¥312 (Q2a)
EE1622 {G2b) EE1612 (Q2b) Pole
VTb2 (FNAL) VTb1 (FNAL) /Splice
EE1122 (Q@2a)
EE1422 (Q2b}
vTa2 (FNAL}
EE1112 ((2a)
EE1412 {Q2b)
VTat (FHAL) —ﬁ EE1212 (Q2a)

EE1512 (Q2b)
YTc1 (FNALY

EE1222 (Q2a)
EE1522 {Q2b)
¥Te2 (FNAL)

EE1222 (Q2a)
EE1522 (Q2b)

VTd

) By Tco (FNAL) EE1122 (22}
i EE1422 (32b)
’ VTa2 (FNAL)
EE1112 (Q
EE1512 (a26) Qzb  CEiarz (aze)
VTel (FNAL) VYTat (FNAL)

EE1312 (Q2a) EE1322 (Q2a)

Spiice EE1612 (Q2b) EE1622 (Q2b)

VTb1 (FNAL) VT2 (FNAL)

—
VALHALLA
scieniRe 33008
1A
Vi Hi
[ SRS
Resistance
Test Temp VLOO Lo
Fult Scele 20mV 200mv_2v_ Current Comp
voltage C—T T C— 3
LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LQXB09-0

Notes:
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(Q2b) Resistance Nominai ~ 560 to 585 mQ
Voltage Tap Serial Numbers Quadrant Total Resistance
Connect | Fermi CERN Quadrant
Vis  [VTelQ2b |[EE1512
— —— Quadrant 1 Z
Vio |VTdQ2Zb |EMPTY 57 mQ
Vin |VTeQ2b |EMPTY
Quadrant 2 9
Vio |VTelQ2b [EE1512 567 3 me
Vi |VTdQ2b |EMPTY
Quadrant 3
Vio |VTalQ2b [EE1412 5667 mQ
Va  |VTb1Q2b |[EE1612
Quadrant 4 2l
Vio |VTeQ2b |EMPTY 566 T me
**Note: When Measuring Total Cold Mass, Set Test Current to 0.1 Amp**
Vy |VTblQ2b (EE1612 Total Cold Nominal ~ 2.305 Q
Vio |VTalQ2b [EE1412 Mass 2. 269 Qi
b
MJJQ 24
Tecl{nician(s) Datd
Check the resistance of the Redundant Voltage Taps.
Q2b Redundant Voltage Taps
Connect Fermi CERN Resistance
Vi VTc2Q2b EE1522 _
Vio VTa202b EE1422 112 a1 @
Vi VTb2Q2b EE1622
Vio | vreom EE1522 1135 4 o
w 3)1lg<
Technician(s) Date '

LHC Serial No.: LQXB09-0

Notes:
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To measure Ls and Q of a Bussed Q2b:

Use Agilent 42638 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 (Rel), then push #1, then push Enter.

Push Auto/Hold button to release hold.

Verify that the frequency displayed in the upper right corer of the disptay 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 M., to 5KA bus as shown in figure.

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

Connect Hpand Ly, buttons to voltage taps as shown below.

D=

©CoNE

To measure Q2b:
» To measure Q1, connect Hpu to VTc1 (EE1512 for Q2b), and Ly to VTd.
» To measure Q2, connect Hyito VTe and Ly to VTe1 (EE1512 for Q2b).
» To measure Q3, connect Hyuto VTd and Ly, to VTat (EE1412 for Q2b).
» To measure Q4, connect Hy, to VTb1 (EE1612 for Q2b) and Lyto VTe.
» To measure total, connect Ho to 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 {G2b)
VTa2 (FNAL)

EE1412 {G2h)
VTal (FNAL)

EE1212 (QZa)
VTc1 {(FNAL)

EE1222 (Q2a)
VTc2 (FNAL)

i vTd
EE1522 {Qzb)f
¥Tc2 (FNAL) |

EE1122 ((2a)
VTaZ2 (FNAL)

EE1512 (Q2b} 2
VTc1 (FNAL)

EE1112 (G2a)
VT2 (FNAL)

o

B Jumper

i from Q2a
B Guadrant
i 3 inner to
I8 5KA bus

EE1312 {Q2a) EE1322 (Q2a)

P
ole VTb1 (FNALY  vTh2 (FNAL)

Splice

I =T5] [alof

. EHEEEA
o w5 =

) o
D D Looking at bead End
LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOXB09-0
Notes:
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(Q2b) Inductance Nominal ~ 3.34 to 3.48 mH
Volt T ial N
oltage Tap Serial Numbers Quadrant Total Inductance
Connect | Fermi CERN Quadrant
Heor |VTc1Q2b |EE1512
——— Quadrant 1 . [ f
Loor |VTdQ2b |EMPTY 3,44 36 mH
HPOT WEQZb EMPTY
Quadrant 2 Gid
Leor |VTIc1Q2b [EE1512 2, 441 % mH
Hpor [VTdQ2b (EMPTY
Quadrant 3 7
Lpoy |VTalQ2b |EE1412 uadr 2,3942 mH
Hpor [VTbIQ2b |EE1612
Quadrant 4
Leor VTeQ2b |EMPTY ;» 1/39/3 mH
Hpor |VTb1Q2b [EE1612 Total Cold Nominal ~ 13.28 to 13.78 mH
Leoy |VTalQ2b |EE1412 Mass | 3.706 mH
{Q2b) Q-Factor Nominal ~ 3.7 t0 4.0
Voit T ial Numbe
° age. ap Serial Numbers Quadrant Total Q
Connect Fermi CERN Quadrant
Heor [VTciQ2b |EE1512 ' :
: Quadrant 1
Leor |VIdQ2b [EMPTY 3.8
Hpor |VTeQ2b |EMPTY
Quadrant 2
Leor |VTclQ2b |EE1512 2.9
Hoor VT4 = \
por [VTdQ2b 1EMPTY Quadrant 3 3 (f
Lpor [VTalQ2b |EE1412 s
H
por {VTb1Q2b |EE1612 Quadrant 4 0
Leor |VTeQ2b |EMPTY 7.4
Hpor |[VTH1Q2b |EE1612 Total Cold Nominal ~ 3.7 to 4.0
Leor |VTalQ2b |EE1412 Mass 39

Technician(s)

%) 4[5

Date !

LHC Q2 L.QXB Cryostat Final Assembly
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To measure the resistance of a Thermometer (RTD):

Pohe =

eNoO

Use Hewlett Packard HP3457A digital multimeter.
Record temperature of building within +/- 5 degrees.

Press line button to turn line on.

Connect wires as shown in Figure below.
U+ (Black}) to Sense HI
I+ (Yellow) to Input HI
U- (Red) to Sense LO
I- (Green) to Input LO
Push blue button {function key) once.
Push OHMF button.
Verify arrow in readout is above the 4WQ {meaning a 4 wire resistance measurement).
Read resistance in ohms and record in fraveler.

Hewlett
Packard

HP3457A

WG '
Lne 32 3 f o I 3 |
I e | o I woem

j iy

cooacd
oo
oo d
oo

oo
oo
e | s s o
oo/}

Rev. E

OHMF Button

/

\

Blue {function) Button

U+ Black
I+ Yelow

L Red R
- Green p————————"""_ "=

Thermometer
RTD)

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

1. Use Hewiett 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
. - s I e I s e Y e e e H
OO0 oo ﬁ
Line 3 (1 e Y s Y s o e e R = R = R R
Ooopoog / G\A
i L - -

LHC Q2 LQXB Cryostat Final Assembly

OHMF Button Blue (function) Button
Warmup
Heater

LHC Serial No.: LQXB09-0
Notes:
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Rev. E
Q2a - RTD's and Cryogenic (warm-up) Heaters !
Temperature of Building (+/-5°); _ \{ ¢
. . Mfr. Resistance
Component Fermi | CERN | Resistance Range (Expeciition)
Q2a RTD, primary TaQ2a | TT8312 | [H474 of 800700 | L1753 o
Q2a ATD, redundant Q2 | TT8322 | L 749) o] sote0e | (S.9 @
Q2A Cryogenic (warm-up) Heater {LE) - wire toward] _, '
cold meiss end plate (CERN #1 1+) | WiaQ2A | EHB312+ |
Q2A Cryogenic (warm-up) Heater (LE) - wire toward]| 193, “03;
cold mass mag center (CERN #11-) W2aQ2A | EHE312- of
Q2A Cryogenic {warm-up) Heater (Non-LE) - wire
toward cold mass end plate (CERN #2 |+) WIbQ2A | EHB322+ 7" 8‘5 2
Q2A Cryogenic (warm-up) Heater (Nor-LE) - wire I '
toward cold mass mag center (CERN #2 |-) W2bQ2A | EHB322- o
wﬂuﬂo 31 es
Techn‘fcian(s) Date
Q2b - RTD's and Cryogenic (warm-up) Heaters 1
Temperature of Building (+-5°): __ {s4°
Component Fermi CERN | Resistance Range (Expedtion)
Qeb RTD, primary TaQ2b | TT83R | (.73 7] 0o | LFaca o
Q2b RTD, redundant Qb | TTe3s2 | (2782 o] e | 5. 93 o
Q2B Cryogenic (wanm-up) Heater (LE) - wire toward] . '-
cold mass end plate (CERN#1 1+) WIaQZB | EHB332+
C2B Cryogenic (wanm-up) Heater (LE) - wire'to“ardl i 7,’ ‘H’ﬂ’
cold mass meg center (CERN #1 1) W2a2B | EH8332- o
Q2B Cryogenic (wamm-up} Heater (Non-LE) - wire
toward cold mass end plate (CERN #2 I4) WIbQZB | EHB342+ |
) ) (
Q2B Cryogenic (warm-up) Heater {Non-LE) - wire 4'.?['3
toward cold mass mag center (CERN #2 I-) w2o2B | EHessz- | | o
L deid) 2 fys
Tscl’(nician(s) Date '

LHC Q2 LQXB Cryostat Final Assembly
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Notes:
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LHC Q2 L.QXB Cryostat Final Assembly

Page 33 of 38

Using the Hewlett Packard HP3437A digital multimeter, measure the Strip Heater
Resistance for Q2a and Q2b.
Q2a Strip Heater Resistance
Fermi CERN Description Limit Resistance
H1aQ2a YT1112+ |
Circuit A | 18.20 to 2
H2aQ2a | YTi112- " s20to2102| 481>
H1bQ2a YT1122+ N
CircuitB |[18.20to 21 Q
H2bQ2a | YT1122- [9.806
W_ 2rfys
Téchnician(s) Date
Q2b Strip Heater Resistance
Fermi _CERN Description Limit Resistance
H1aQ2b YT1132+ o ,

: Circuit A | 18.20to 21 G g
H2aQ2b | YT1132- ot021Qf |9 [b%
H1bQ2b YT1142+ . ‘

CircuitB | 18.20 to 21 '
H2bQ2b | YT1142- red! 82010210 (4.29¢
M ad 314/ 45
Teéﬁician(s) Date '

Rev. E

LHC Serial No.: LOXB09-0
Notes:
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Corrector Bus Leads

V2A

V2B :

H2A | H2B

V1A

V1B

H1A : H1B

H
i
i
¥

(View Lookiﬁg into Q'z'-b)

e ST | RRTRETR

Specification # 5520-TR-333644
December 17. 2004

Using the HP3437A, connect power thru the connector Power Leads
(HA2 and HB2 to measure Q2-H?2 or VA2 and VB2 to measure Q2-V2y
Connect the Sense Leads as shown in table below and record resistance.

MCBX Corrector Coil Taps

Component FermiLab Label CERN Label Resistance
VTH2 EE8122
2-H2
Q HA2 N/A
Q2-v2 VTV2 EE8112
VA2 N/A

Technician(s)

LHC Q2 LQXB Cryostat Final Assembly
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Date

Rev. E

LHC Serial No.: LOXB09-0

Notes:
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Rev. E
} 8.3 Check Q1 Instrumentation Bus Wires for Continuity.

Module Fermi CERN |KEK Description Done
M2 | 1 VTalQ1 EE1111 al_|Q1 Lead Voltage Tap “a", primary ]
M2 | 2 VTa2Q1 |EE1121 a2 |01 Lead Voltage Tap "a", redundant A
M2 3 NTc1Q1  [EE1211 c1 Q1 Center Voltage Tap "c¢", primary i
M2 4 NTc2Q1 |[EE1221 c2 Q1 Center Voltage Tap "¢", redundant /,
M2 5 WTb1Q1 EE1311 b1 Q1 Lead Voltage Tap "b*, primary d
M3 5 VTb2Qi1 |EE1321 b2 |Q1 Leacd Voltage Tap "b", redundant
ws. | 1 e etz | |Cortecta vollage ap QTHT (okow de 7
M5 | 2 VTV |EEBIIf (on MCBX. MOBXY As cad) T 1P d
M7 | 1 W1aQ1 |EH8311+ Q1 Cryogenic Heater lead end - wire at top (CERN #1 I+) 1
M7 2 W2aQ1 [EHB311- 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 I+) -~
M7 4 W2bQ1  [EHB321- Q1 Cryogenic Heater non-lead end - wire at bottomn (CERN #2 |-) v
M9 1 HiaO1 YT1111+ HA1 |Q1 Protection (Strip) Heater, ("a” circuit) (CERN lead #1+) '
M9 3 [H2aQn1 YT1111- HA2 |Q1Protection (Strip) Heater, ("a" circuit} (CERN lead #1-) p
Mo 5 H1bO YT1121, HB1 |Q1 Protection {Strip) Heater, {"b" circuit) {CERN lead #2+) -
M10 4 |H2bON YT1121- HB2 |Q1 Protection (Strip) Heater, ("b" circuit) (CERN lead #2-)
M12 1 [TaQ1_ 1+ [TT8311 1+ Q1 RTD, primary Wire color: Yeliow
M12 2 [TaQ1_{- [TT8311 I- Q1 RTD, primary Wire color: Green yd
Mmi12 3 TaQ1_V+ [TT8311 U+ Q1 RTD, primary Wire color: Black v
Mi12 | 4 |TaQ1_V- |TT8311 U- Q1 RTD, primary Wire color: Red -~
M12 5 TbQ1 I+ [TT8321 I+ Q1 RTD, primary Wire color: Yellow C
M12 6 (TbQ1_I- {TT8321 I- Q1 RTD, primary Wire color: Green
M12 | 11 [TbQ1_V+ [TT8321 U+ (1 RTD, primary Wire color: Black -]
M12 | 10 ITbQ1_V- |TT8321 U- Q1 RTD, primary Wire color: Red A
U9 3] o5
Tecﬁnician(s) Date ' "

)

LHC Q2 LQXB Cryostat Final Assembly

LHC Serial No.: LOXB09-0
Notes:
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Rev.E
ol S :
7 9.0 Final Preparations
9.1 Install Target Holders {Right, MD-390339), {Left. MD-390540) and (MD-350211) as per
Q2 Cr|y0stat General Assembly (ME-390127).
1 U\ ~ ; N
L A S-/) =03
Technician(s) { Date
9.2 Install Reference Socket Cup {MA-390426) as per Q2 Cryostat General Assembly
(ME-390127), 4
3 . i
4 AT AN
Téchnician(s) ' Date
LHC Q2 LQXB Cryostat Final Assembly LHC Serial No.: LOXB09-0
Notes:
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December 17, 2004

o Rev. E
T2 :
9.3 . Dirill Holes for Spring Pins (MA-393360) in each of the three types of Target Holders
] L {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.
T, 1 1 T T, 1
1 I 1 | ‘ 1 I l 1
L1 L L i L 1 i 1
N /
Drill holes for Pins here. Ensure holes
are centered and equidistant between
the two corresponding bolt-holes.
¥
(Right and Left Target Holder will differ in appearance from
the above, but holes will be made the same way.)
4 -~ 1““-/‘
st ST
_ Technician(s)" Date
94 Install the Vinyl Flange Covers (MA-390491), {MA-390492), (MA-390493),
(MA-390494), & the Alignment Fiducial Covers (MA-390495).
i D /)95
Technician(s) Date
LHC (32 LQXB Cryostat Final Assembly LHC Serial No.: LOXB0S-0
Notes:
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Rev. E
10.0 Production Complete
10.1 Process Engineering: verify that the LHC Cryostat Assembly Traveler (8520-TR-333044)
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:
DR No, HCGR-@S3 /s now DR No, 416/
DR No. HGR-@SHI s now DR Ne, U}16S5
S SEP 7 i 2005
ocess Endineering/Designee Date
LHC Q2 1.QXB Cryostat Final Assembly LHC Serial No.: LOXB09-0
Notes:

Page 38 of 38



609X0DT "ON |eli3s

L3o | obed

SIX*0£20Md

sod £0Z .@m oL % b | wava vy |va| .| zevose | wW ¥3IA0D IONVIA 'VId WAPLL | 0L
s2d 102 6 34 L \ &xﬁ»\, N | wava 9 {va| . | evoee | VW Y3A0D IONVI4 VIO WASL | 6
A
sod gLL T% ALl *NN\. ~ !l gea | 71 |va| . | ozvoee | VW dND 13MD0S NOSHOH ¥OTAVL | 8
‘s0d QL1 9940 ¢ \\ Nv 2 wavar | @ |va| .| wsose | VW | Coxao.ee xal 9590 S L | 1
-sod $801L Qv@m\_;w L \Mx@% ol | wava | ozv |val| . | oevee | ww SZ'L X 72 - 91/5 QYaH X3H L3S ._u.wm 9
'sad 611 Lz S uwayar | zv  |va | . | sLcoee | VA 13MSVO ¥IddOD | §
sod g0 L5 peed | zv | va| . | vieose | VW | oo cqav Emwmw_mwﬁ_m_mnﬁm v
sod Qp DL L Vot | 9 |va|a | weose | aw ¥3QIOH L3oYvVL | £
'sod ¢ zehbl 49 . lva|a| cziose | aw | 2 TaBmmassviassanwnnova | 2
sad gg 8 bilg wapyai | z. |va| Do | ecooee | AW MI¥OS ONULSNrAY | |
@MND 1493 Aq pantaoal eleq | @ sy 90Z06€-IW | ‘'ON Buimesg

_
oIl w

ON 1 lwed

:panssi ajeq

"ON Qf 1o

AQ panss|

GO0C/LIL

NEZZR0

| -on at 1wy

wyos '

| :Aq pauuep

B T e

~VNI9IYO

[(va3N30) A1GWASSY LYLSOAND ZD_ | oL Bumeig

493 Ag paAlsdal slied

penss{ sued

IWOODI0IS 0} papiwgns a1eq

a|qe|ieAR Sled

[013U0D |eLMEN
1s11 1Y Jusuodwio) uoy. suqed Buuesulbug - gL

[ver T ooe

_ Jaquinu jsel SN

vz | ON dor
[T ppoece | oNseenesL yimesn
| a0l | :01 19n400
[ “corver-z1 | =eppooN
[ vooegzz | :pemuwans sieq
|____oer6e0 ] -on a1 e
Feooz w3 »visozs NHOF ] A paniwians 13
[ 6oaxo1 ] oN teues usuoduiod

Buesulbuy 58001




60gX0DT1 ON [eldg L jo Z abeg SIX"0EZ0Md
p
‘sod 9g mw«r [ L. & & N/d g8 |val|v | csoose | 3w aNvE LHOddNS | 92
. j [ I B T |(va|o | veroee | W XTEWISSY OTIHS TYWEIH1 2
od | ﬁ&& J Nid Lol | rsoee | 3w L3YNV18 ¥3LN0 NN Q13IHS 20 | 52
ad | | N/d Lo gv3 |« | evcoee | 3w L3NV ¥3NNI A Q13IHS 20 | #2
" T v3 | . | 10206¢ JN  [ATAWNISSY ONIdId ¥ GT3HS 3LV INSNI 2
sod pzZ sl o Qw« \® J‘N\ ATy vz |v3a| . | oseese | ww NIY1d ‘03LLOTS Nid oz_m.“_m‘_mmwm €z
sad ggy T\N. ao £ %m NG, {wavar | ot |[wval| . | oezese | ww '§'S 8-81 NIHSYM MDOTOLN | 22
/
‘sod 0g| N&m\&n\ g\m 2/ lwava | zv |va| . | srosec | ww '$’S 8-81 Nid ONIDS WwoE X 8W | 12
'sod z¢Z DL KRR \m« \Vﬂ$ P2 | waver | vz |val| . | svoeee | ww 'S'S 8-8L SOHS XIH WGE X 0°'L-9W | 02
sod 9g¢ bb &~ § DGe | wava | oe |va| . | ocoter | ww '$'S ‘OSHS X3H WSz X §'L-0LW | 61
,
sod pi1 73 wapal | zv  |va| . | ieoeee | ww 92 X 8 ‘Nid ONIMdS | 8l
s2d zgy GRAL waval | sy |va| . | veosee | wW 'S'S 881 HIHSYM LVT4 OW | 21
sod gyl 74 \ A wapal | zv | va| . | izoeee | ww 'S'S ‘OSHS X3H WW0L X Z-9LN | 91
‘s2d gz 19S55 b \%\ \MW 4 lerises| ¢ |va| . | ovsosc | aw L3371 ‘¥3ATOH 139uVL | §)
sod gz 7)5$ bl \\& S leviseu| ¢ |val|. | eccoes | aw LHOIN ‘H3ATOH 139uVL | b1
sod p61 Ss &(- | waval | zv |v3a| . | sevose | ww ¥IA0D TVIONGIA INFWNDITY | €}
‘sod gg he adl uiq pa| z |wval| . | vevosc | ww ¥IA0D IONVTH VIO WWL0Z | Z)
'sod 912 LS AREL &\ @ m uig pa| g |val. | cevose | W ¥IAOD IONVIA 'VIA WAPEL | LL
\hmhﬂ.ﬁrﬂw dg E;MMQMF“_ q“uﬂom payLIaA 493 >”M”__MM_G uoneso ﬂﬂn“w% nun [Aey | Jequiny M“__.M uonduoseq _

1VNI9IHO

1s17 ¥ Jusuodwo) uoy, siiged Bupesuibug - al




609X0DT ‘ON |elleg Lo ¢ ebed SIX'0£20Md
od | ¢ \D AN1LL \\w@\ \ N/d b va | v | ivioee | awW aganL 3N ONIdAN ZD | €
_ /L _
od | \ G0 ~\V \\R& N/d ! va|v | ovioee | aw 3@nL 3N NMOA 1002 20 | 2
sad gg 2. (L § m uiq 8| g |[wval| . | ocioee | aw dWVO ONINIVLIN dva 3IL | I
) ¥OLOANNOD
.UQ i i
r %@N 7L _\w\\\ \\u D |smesm| v w3V | boee | N | ooy q00 oL uIONVHOXLVEH |
sod Z61 8L < % 2/ | waval o lwa| . | corose | wi dINO ONINIVL3Y | 6€
A
‘sod /¢ %Q 200 wq el z |wva|a| eccoose | aw JONY14 NI INITNMOA 100D | 8¢
'sad gg a1z L uiq pal z va| g | zeoose | OW IDNVI4 NI 3NN ONIINNd | Z€
-s0d ez LL ul 39NV1d ONT
& b 1aval ¢ |va) g | eooee | OW 13HS ¥3LNO HAONVHOXA LvaH | *F
I U = 5NIdid
g va | 3| s0cose | AN TYNGIINI ATaWISSY LVISOAND 20
MIUDS
-gad “ u *
LyEE u%%v gyal | vee [ va 8zoges | VW 4v5 QvaH NoLLng wwel xsw | 5
sad g9 / 2 & QJ\& T v'i L v |va| . | ceoec | aw 130VHE QTAHS TYWNTHL | ¥
‘sod L0pE 2994 % DA~ | wava | vee {wva| . | szeosc | ww YIHSYM ONINIVLIN | €€
sod £18 ) e84 \\@ “\uwava | v9 |va| . | czc08e | wW W3AOVAS WNNIWNTY | 2€
‘sod Z W\ \3\ %@ -, N/d z |wv3a| . | soroes | aw LN3IWAT3M 3EnL ONIMO0D x>
\ A
‘sod Z %2z L & 1 Nid z |wval| . | voroes | 3IW NOILD3S ¥3IN3D | o€
_ 7P| L
‘sod p L 27l @; ,J N/d ¥ va| . | cotoes | 3IW NOLLO3S GIN YA
'sod ¢ D11+ . § ’\. N/d 4 va| . | zowoee | AW NOLLO3S GN3 8z
& /
'sod ZvZ \q 1682 \&\ ;| wavss 9L |jva | . | 98006 | VW YINIVLFH | 22
uswIwon 1Bquiny penss| paainbey azig
| soquiny saeds w104 Bunoy polyLiaA 4793 fmuend uonEsoT fynugno uun |Aey | JaquinN Bmg uondiosaq .

1VYNI9140

1SIT ¥ Jusuodwo) uo, liged Buesuibul - gl




609XDT 'ON jeuss L jo v abed S{X"0E£Z0Md
od | § [ N/d b |va| . | sososg, | IW | L3NNVIEUILNIO MW SSYWAI0D | 69
—_ ! T |vs|v | oocoee | TW NOILV TSN ONIdId 20
od | RS oo &N \%\w | N/d L |{va|. | vecoee | aw | 1INawa1am3anLa3alvonuuod | s
IS kol
sod gp plll \@ — |v1iseu| z |va|v |/bzocss | aw | wolowis3¥aaniaalvonu¥oo | 98
i o /]
sod |p \a \u / %V \\ N& % prised| & | va| . |“Bzoces | aw 180ddNS 38N AILYONNHOD | §§
N — T |va|v | e | W TTEWISSY TN aaIvonagos
T ChbLL | N/d , |va|a| svioee | aw 38NL T13HS ¥3LNO ZD | ¥§
- T vi| . | Tri0eE IN ATaWNISSY J93ONVHOXT LVaH ¢
‘sad 0og B Q |wava | 8 |val. | oszese | ww '§'S ‘WIHSYM MOOTOW | €5
sad zg¥ L& 8C m uig val g8 |wva| .| veosee | ww 'S'S ‘MIHSYM LV14 9N | Z8
‘sod p, 257 2 Q&\%&U M wapal | 8 |va|v | zzoess | VM ‘S'S LN XAHOW | 1S
‘sod z} NhE L m uiq val 8 |va| . | ziosec | ww '§°S 'SOHS X3H WSy X 9N | 0§
'sod g SlbsH. _J zresd| v |va | v | zevoee | aw JOVHE 1HOddNS 3dId | 6P
h
‘sod g} PoLlL ) |wavar| s |va|v | ewse | v dOLS 3did ANM LdIDNILNI | 8p
‘sad %\ NDL r Nid vy |V3|V | eszoes | aw ATSWASSY L¥OddNS 3did 20 | b
sod 0L <l e ¢ |wval| .| vozose | aw 2aNL 3NN LdIONIINI MY Z0 | 9¥
sod 6¢ 2hz /& &\N%\u b luava | v |va|.| osioee | smw dOLS 3dId AN NMOQ 1009 | s¥
sod gg gell L %\N@ b |uavar | v |va|. | erioee | W dOLS 3did NIT ONIdANd | +¥
ﬁ :mn“_.__w-ﬂ:ww o Ehwwn_n__.h._._q__uﬂox peyLIeA u_u,wm_ >_w_”“mm““u uonescy ﬂ“._“__“dmw_ Hun |A9y | Jsquny MHM uonduaseq _

~ 1VNI9I40

3SIT7 UM ueuodwod uoy,

Jpqe44 Bueauibug - gL




609XD1 "ON |eles L jo g abegd SIX'0€Z0Md

p:

"sod g v w Mu IR §¢ < wq val 8 val| v | sizoee viu WIHS YHL ww 0L 172

‘sod 8§ \. \Qﬁm\ ] \“@ — . |VTZS'8Y z vi | 8 | 006 | AW Nid 1H0ddNS €L

'sod 27 73b9 4 MK mm \ S0YZOLN I v3 | a | eroose an AT8NISSY ONIM zL

- — T V3 | @ | 1v006e E[ ATGAISSY Td0ddns a3xid

'sod 668 TT 9 . Qb\ & W | | wava 8l v3a | . | lzogcee | VW "$'S ‘UIHSYM MIOTISW | 1L

'sod o¢g VT.N: 9L. %\ R M { | wava ) va| . | szocee | wW ‘$'S ‘WIHSVM LV 8N | 0L

‘sod 6 4 \u\ DL, ulq v 8l va | . [ czogee | VW ‘S'SLNNX3IH 8N | 69

'sod zgl Nh Z N% %%@ K\ uiq vy gl va | . | ozoese viN 'S$'S ‘SOHS Wwos X 8N | 89

_ — | sey g2l 1 v3 | 9 | eoco06e 3N | ATEWISSY AIA1IM SSYIWA1002Z0 | L9

‘sod ¢ HoliL XN% “T. | ways z va | . | 18zoeg aW |[13XOVua OLW NOISNAdSNS I1AdIN | 99
/

'sod LLZLL \\R%J fro|zvisted| v va . | 082068 | W oy, unon NOISNASNS nmwwmmww 5

'sad ¢ B \h@& T N/d v v3a | . | LOL0BE ]| ATgW3ASSY ¥vE JILZD | V9

'sad 9 T20Z L \WNS_ @ L RZ:] 9 v3a| . | ozioee | AW wwg'o ‘WIHS Wva Il | €9
yit

'sod g c oL W uq 8| 9 va | . | 6L106E aw wwy'z ‘WIHS ¥va AL | 29

‘sod 6 %@NP L 2 luwava | o {va|.| suosc | an wuy'g ‘WIHS ¥vE AL | 49

— — [ [=| = | o
'sad 2 ;\ N/d z . | val| . | socoee an 13)NVv19 GIN TN ONIidid | 09
‘sod Z N N/d z |vai- L0E06E an LIMNYIE ANI W ONIdId | 66
~. hmm_“_w_”.__,_.ﬁ,n%m ds E._“M_nm.p__q__uﬂom peytiap 423 >H._M”M”_O uofleso ﬂ.ﬂ__“..,MMM_ jun |Aey | 18quInN MMM uonduose(q _

-V

N191d0

1SI7 3 Jusuodwon uoy  suged Buesuibul - gL




609X0D7 "ON [el2s L 3o 9 abed S|IX'0€T0Md
J— v ¥3 | » | ZE906E SN | AIGWNISSY QOY-AIL NOILVTIVISNI 2
) A . G
sod g8l 44 * Q| eeous 8 ~|va| . | osvoee | ow L3YNVTIE ONTONLLNNOW | 68
sod i \ N \\ W@ No Nid 2 jval . | voose | 3w IDINVIS QNN | 88
: 1 ¢ X
's0d Y \ N »vx& 7 Nid z Jva| . | cocoee | W IBINVIEANI N | 28
- I I - PN CER
T A NOILTTTVISNI NOILYINSNI 2
‘sod gge —2lH L § bt vrzsza| vz |va| . | ievoes | VA WIHS MHL Www 6Z'0 | 98
'sad 112 ]2/ 5C vrzszd| o |va| . | osvose | wW WIHS YHLww gL'0 | S8
s5d y/a "§'S 8-81 'MIUOS
vzz Lt waval | 91 |va| . | szzoee | VW M3QINOHS o1 ww ooy x ol | 7°
S seugol | oL |va| . | orzoes | VW WIHS YHLwwi g0 | €8
'sod g1 Y/ VA waval | o1 |va|v | sizoec | ww WIHS ¥HLWw 0’} | Z8
'sad gg \J\ £9¢(. \rzs'ed| ¢ |va|a | wooee | aw NId 1HOddNS | 18
'sod 22 0L, govzouN| ¢ |va| a | evoosc | 3w ATGNISSYONIY | 08
" 7 |va|> | ooee | TN XTANISSY [H0ddNS ONIGNS
sod ge€ ~ 2/ \\@ T2/ |yrzsza| @ |wa| . | isvose | ww WIHS YHL Ww sZ0 | 6L
sod 21 /279 § %\ yrzsza| 8 |wal| . | osvoss | wW WIHS YHL ww gy | 82
'sod zg LIL9L Q\\& T wava | v |va|v | izeoes | ww UVTI00 NO-dWVTD 30T1d-OML | 2L
-sod ey . WNJ . . 'S'S 8-81 ‘MIUIS
sad yzz /5 9/ \\ S| § |waver| 8 |va|. louzese | VW N3GINOHS o1 W 0oy x 9t | %
| seyaa| 8 |va|. | ouzoec | VW WIHS ¥HLWW g0 | G2
SO JaguinN panss] pasinbay 821
| soquin sgieds | uiso4 Bupnoy POUMAA 183 | o0 iony | UOHEOOT faueno Hun (Aey | JequinN | uonduosag R

~TYNIOINO

1817 ¥Y auodwo uos

Jlgeq Buesuibug - dl




609X0DT 'ON |eleg

1 }Jo 2 afiey

SIX"0€C0Md

'sod 9z Nﬁ.&%% &\ m\ﬁ > ETI ¥ va | . | szzeese | WM ONOT 14 £ (H1) AOY avINHL | S6
‘sod g7 ] a\%% KN\ & \P vz L v va | . | lzzees | WW ONOT 14 9 (H¥) QO QVIUHL | V6
'sod gg r\ﬁ PQ&W% \W\ %» m uid vgi 8 va | . | 9zzeee YN (H1/ HY) LNN ONIMANOD | €6
'sod 9g1 Mm, & \ % D \ uiq pi oL va | . | sZzeee v (HY) LNN Wvr | Z6
‘sod z9 T L00 % 7, %\J @ |wava | 8 |va|. | ovosec | ww (HDLONWYE | 16
Lt o]
'sod g &Q / @\, %@ \u A A AT 14 v3 | . | st906¢ YN Aoy avINHL ANI LHOHS | 06
i
T_ona_”__w_”___,_EmMWm dg E;M“nme__._ .“aﬂom_ payLap 493 >”._M—U.MMW uoneson M...HMM nun [Asy | Jaquiny MHM uonduoseq ~

1VNISIE0

117 ¥Y suodwion uo,

Jluqeq Bupesauibug - g1




0102-ES-292302 Revision E

ADDITIONAL PARTS REQUEST

ADDITIONAL PARTS REQUEST FORM SHALL BE USED TO ACCESS ALL ITEMS FROM INVENTORY
WitTH THE EXCEPTION OF PARTS KITS.

’ THIS FORM MUST BE SIGNED BY AN ACQUISITIONER BEFORE BRINGING TQ THE STOCKROOM

MAGNET OR COIL # _LOXB0Y REQUESTED BY _Steve Gould
DATE REQUESTED _2/18/05 DELIVERTO _ICB

BUDGET CODE _300/1.1.1.3.3(LCI) NEED BY DATE _2/18/05

JOB TICKET # MMR #

MACHINE SHOP REQ. # PO #

PURCHASE RELEASE # OTHER

PARTS STATUS (CHECK ONE)

[] DEFECTIVE PARTS ISSUED [J PARTS SCRAPPED [ A/R ITEMS
[J DEFECTIVE ASSEMBLY D4 MISSING FROM KIT ALREADY ISSUED
X INDIVIDUAL PARTS [[] CONSUMABLES [] PARTS LOST

. <& ‘ ) s
ACQUISITIONER SIGNATURE ___ J\w—aéb. M # 7222  park v'—/(f /o5

PLEASE INDICATE REVISION REQUIRED

LOCATION PART # REV  QTY UoM DESCRIPTION RF # SIR #
4 STk
]JJE IB#4-BIN 390103 ] Each Retaining Clip 7. THS

STOCKROOM SIGNA@W ¥ / 2&-&“‘“‘5 =, 53 2=

PARTS DELETED FROM DATA SE DATE

A COPY OF THIS FORM IS TO BE INCLUDED IN WITH THE TRAVELER

PARTS RECEIVED BYM s 79675 paTE L/ 7058

“Page 1 of 1




Step B Maoptlpl\&g Table
t Corrector Corrector Readout Labels Power Resistance
" Assembly Element Labels
V2A EE8112 ol
MCBXV EE§112 V2B vaa,vee | [ 7.4515
MCBX V2A V2B {24497
H2A EE8122 Ny
MCBXH EE$122 H2B H2A, H2B 2. 3247
H2A H2B 213064

TREF




TD / Engineering & Fabrication Specification # 5520-FM-318904
September 24, 1999
Rev. H

Revision Request Control Number: 1709

Specification Number: |5520 - TR - 33364£ﬂ Current Revision:

Traveler or Document Title |Q2 LQXB Cryostat Final Assembly Traveler J

Step #/Description of Revision:

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

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

4.15 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 LQXBOS.

5.6 Added Step. “Starting from the North Side of IP (or East) End of Magnet, mark the East End of the Ist blanket “1E”
(1 East) and “1W" (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.

5.7 Modified Step. Removed “Label blankets as they are removed for later positioning.” Per new Step 5.6.

5.22 Modified Step. Moved Step to before Step 5.21 {Pressure testing the Cold Mass) per LQXBO0S.

5.23 Modified Step. Moved Step to before Step 5.21 (Pressure testing the Cold Mass) per LQXBO08.

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

5.25 Added Step. “Install the Fiducial Mounting Blocks (MB-390809) per Q2 Cold Mass Welded Assembly (ME-390309).”
per LHC Production Engineer.

5.26 Added Step. “Weld the Fiducial Mounting Blocks (MB-390809) per Q2 Cold Mass Welded Assembly (ME-390309).”
per LHC Production Engineer.

527 Added Step. “Prepare Cold Mass Assembly for Pressure Test at 375 psi.” per LHIC Production Engineer.

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

5.30 Modified Step. Moved to before Assembling the Corrugated Tube Assembly. Per LQXBO08. (New Step 7.7}.

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

0.4 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.

| John Szostak H [ Jim Rife | [ 12002005

Originator Responsible Authority Date

Revision Incorperated into the Traveler: r John Szostak _I I 212812005 ]
Revision Incorporated By Date

Process Engineering Final Review: [ Jamie Blowers _I | 2/28/2005 I
Process Engineering/Designee - Date

Revision Request Form



TB / Engineering & Fabrication Specification # 5520-FM-318904
September 24, 1999
Rev. H

Instructions for the completion of the Revision Request Form

Note(s):

Multiple steps may be effected by one Revision Request Form but only one specific Traveler or Document may be
effected by each Revision Request Form.

If completing this form by hand, a Revision Request Contro] Number must be obtained before processing.
If completing this form entirely by electronic means, the printed copy to be filed in the Process Engineering Office is to

be initialed by the individual incorporating the Revision Request and the individual who reviewed the Traveler or
Document.

Originator Instructions:

1) Specification Number: - Enter the Specification Number of the Traveler or Document to be revised. (Document title
is inserted automatically from the spec. #)

2y Current Revision: - Enter the Revision of the Traveler or Document to be revised.

3)  Step# / Description of the Revision: - Enter a description of the revision to be made and the step# it applies to, if
applicable. If needed to describe the revision attach a copy of the page(s). If the revision is coming from a related
document such as a Discrepancy Report or an Engineering Order attach a copy of that document to the Revision
Request Form.

4) Originator: - Originator is the person generating the form. (Select Name from List)

5) Responsible Authority: - Responsible Authority is person responsible for the process in question. (Select Name from
List)

Process Engineering Qffice Instructions:

1) Revision Incorporated into the Traveler: - Signature of the individual who incorporated the revision.

2) Process Engineering Final Review: - Review the Traveler or Document revised, sign and date the form. The original
completed Revision Request Form will be retained by the Process Engineering Office in the Revision Request Binder.

Revision Request Form



TD / Engineering & Fabrication Specification # 5520-FM-318904
September 24, 1999
Rev. H

Revision Request Control Number: 1723
Specification Number: |5520‘ TR - 333644] Current Revision:

Traveler or Document Title |Q2 LQXB Cryostat Final Assembly Traveler

Step #/Description of Revision:

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

5.21 Removed Step. Moved to New Step S.10 “Install the Tie Bar Retaining Clamps (Qty. 8)(MB-390136) per Q2 Internal
Piping Assembly (ME-390208).” Per DR No HGQ-0483.

5.32 Modified Step. Changed to “Leak check the three Q2 4.5k Intercept Lines (MB-390204).” Added Individual drawings
showing locations of each 4.5k Intercept Line.

8.1 Modified Step. Modified Electrical Table. Removed “Voltage Tap Serial Numbers™.

9.1 Modified Step. Changed Drawing No. from ME-390127 to ME-390206.

0.2 Modified Step. Changed Drawing No. from ME-390127 to ME-390206.

9.5 Added Step. “Ensure all Pipe Supports are in place.” Per LHC Project Engineer Cryostat.

0.6 Added Step. “Perform a Final Stretched Wire measurement.” Per TR-333755 - LQXA04.

0.7 Added Step. “Perform a Final Cryostat Pipe Survey measurement.” Per TR-333755 - LQXA04.

[ John Szostak | Jim Rife | 41712005 |

Originator Responsible Autherty Date

Revision Incorporated into the Traveler: John Szostak J I_ 52572005 |
Revision Incorporated By Date

Process Engineering Final Review: Jamie Blowers J r 5/25/2005 J
Process Engincering/Designee Date

Revision Request Form



TD / Engineering & Fabrication Specification # 5520-FM-318904
Septernber 24, 1999
Rev. H

Instructions for the completion of the Revision Request Form

Note(s):

Multiple steps may be effected by one Revision Request Form but only one specific Traveler or Document may be
effected by each Revision Request Form.

If completing this form by hand, a Revision Request Control Number must be obtained before processing.
If completing this form entirely by electronic means, the printed copy to be filed in the Process Engineering Office is to

be initialed by the individual incorporating the Revision Request and the individual who reviewed the Traveler or
Document.

Originator Instructions:

1) Specification Number: - Enter the Specification Number of the Traveler or Document to be revised. {Document title
is inserted automatically from the spec. #)

2) Current Revision: - Enter the Revision of the Traveler or Document to be revised.

3) Step# / Description of the Revision: - Enter a description of the revision to be made and the step# it applies to, if
applicable. If needed to describe the revision attach a copy of the page(s). If the revision is coming from a related
document such as a Discrepancy Report or an Engineering Order attach a copy of that document to the Revision
Request Form.

4) Originator: - Originator is the person generating the form. (Select Name from List)

5) Responsible Authority: - Responsible Authority is person responsible for the process in question. (Select Name from
List)

Process Engineering Office Instructions:

1) Revision Incorporated into the Traveler: - Signature of the individual who incorporated the revision.

2) Process Engineering Final Review: - Review the Traveler or Document revised, sign and date the form. The original
completed Revision Request Form will be retained by the Process Engineering Office in the Revision Request Binder.

Revision Request Form



TD / Engineering & Fabrication Specification # 5520-FM-318904
September 24, 1999
Rev.H

Revision Request Control Number: 1749
Specification Number: [5520- TR - 333644} Current Revision:

Traveler or Document Title 62 LQXB Cryostat Final Assembly Traveler

Step #/Description of Revision:

4.3 Modified Step. Changed to “Install the “Top” Suspension System Adjusting Screws (MB-390039) and the “Bottom”
(C936 Bearing Bronze) Suspension System Adjusting Screws (MB-390878), 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.”
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 LQXB09.

7.11 Modified Step. Changed to “At the Q2a end, measure and mark Im 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

8.2 Modified Step. Changed Table per LQXBO0Y,

| John Szostak Jim Rife H [ 67142005
Originator Responsible Authority Date
Revision Incorporated into the Traveler: I | !
Revision Incorporated By Date
Process Engineering Final Review: |
Process Engineering/Designee Date

Revision Request Form



TD / Engineering & Fabrication Specification # 5520-FM-318904
September 24, 1999
Rev. H

Instructions for the completion of the Revision Request Form

Note(s):

Multiple steps may be effected by one Revision Request Form but only one specific Traveler or Document may be
effected by each Revision Request Form.

If completing this form by hand, a Revision Request Control Number must be obtained before processing.
If completing this form entirely by electronic means, the printed copy to be filed in the Process Engineering Office is to

be initialed by the individual incorporating the Revision Request and the individual who reviewed the Traveler or
Document.

Originator Instructions:

1) Specification Number: - Enter the Specification Number of the Traveler or Document to be revised. (Document title
is inserted automatically from the spec. #)

2) Current Revision: - Enter the Revision of the Traveler or Document to be revised.

3) Step# / Description of the Revision: - Enter a description of the revision to be made and the step# it applies to, it
applicable. If needed to describe the revision attach a copy of the page(s). If the revision is coming from a related
document such as a Discrepancy Report or an Engineering Order attach a copy of that document to the Revision
Request Form.

4) Originator: - Originator is the person generating the form. (Sefect Name from List)

5) Responsible Authority: - Responsible Authority is person responsible for the process in question. (Select Name from
List)

Process Engineering Office Instructions:

1) Revision Incorporated into the Traveler: - Signature of the individual who incorporated the revision.

2) Process Engineering Final Review: - Review the Traveler or Document revised, sign and date the form. The original
completed Revision Request Form will be retained by the Process Engineering Office in the Revision Request Binder.

Revision Request Form



TD / Engineering Fabrication Specification No.: 5520-FM-318902
February 1, 2002

Rev. K
Traveler Title: Specification No: Revision: DR No:
| Q2 LQXB Cryostat Final Assembly Traveler | | 33644 || E ] 4161 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
[ 79 [ ME-390206 |{ H oxBe9 || o |
Discrepancy Description:

During the adjustments of the cold mass using the system adjusting screws, one of the screw seized up. Looking at the Non-IP
End of the assembly it is the bottom right screw. Currently the cold mass has been rolled out of the vacuum vessel ~6' to
enable access to the inside of the assembly.

Originator: Date:
Jim Rife [ 3/3/2005 B

Cause of Nonconformance:

The adjusting screw seized up.

Responsible Authority: Date:
[ Thomas Page I 3/3/2005

Discrepancy Report Form DR No: 4161



TD / Engineering Fabrication

Disposition:

Specification No.: 5520-FM-318902

February 1, 2002
Rev. K

First try to remove the screw without cutting. If this does not work, cut the screw out of the vacuum vessel. Ensure the threads
on the vacuum vessel are not damaged during this procedure.

Responsible Authority: Date:
Thomas Page | { 3/3/2005
Corrective Action to Prevent Recurrence:
None at this time.
Responsible Authority: Date:
[ Thomas Page | | 3/3/2005 |

Corrective Action/Disposition Verified By:

L John Szostak I

Date:

5132005 |

Will Configuration be affected?: LI vEs ¥ NO
Identified problem area:
(] Material ] Manpower ¥ Method ") Machine U1 Measurement
Reviewed By: Date:
| Bob Jensen ] 6/2/2003 ]
Discrepancy Report Form DR No: 4161




TD / Engineering Fabrication Specification No.: 5520-FM-318902
February 1, 2002

Rev. K
Traveler Title: Specification No: Revision: DR No:
| Q2 LQXRB Cryostat Final Assembly Traveler | 333644 | | E | 4165 ]
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
| 7.11 | 369895 [ [ LQXBO9 Il o |

Discrepancy Description:

The top corrector lead coming out of the magnet is too short according to print #369893.

Originator: Date:
Steve Gould | 3/14/2005

Cause of Nonconformance:
Corrector Lead was cut slightly shorter than drawing (ME-369895).

Responsible Authority: Date:
Rodger Bossert J 8/9/2005 10:55:59 AM

Discrepancy Report Form DR No: 4165



TD / Engineering Fabrication Specification No.: 5520-FM-318902
February 1, 2002

Rev. K

Disposition:
Although slightly shorter than the drawing, it is still long enough to make the splice. Make splice at installation. Proceed with
assembly.

Responsible Authority: Date:
[ Rodger Bossert | 8/9/2005

Corrective Action to Prevent Recurrence:

None at this time. Add step to traveler to verify length of Corrector Lead, with Crew Chief signoff, for both ends of the magnet.
Disposition verify notes: (TRR No. 1749)

Responsible Authority: Date:
| Rodger Bossert I | B/G/2005 I
Corrective Action/Disposition Verified By: Date:
| Tohn Szostak | [ 8/9/2005 (1:01:28 AM |
Will Configuration be affected?: L] YES ¥l NO
Identified problem area:
] Material L] Manpower ! Method [ Machine L] Measurement
Reviewed By: Date:
[ Bob Jensen ] I 8/9/2005 I

Discrepancy Report Form DR No: 4165



