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TD/Engineering & Fabrication

Revision  Step No.

Revision Page (1 of 3)

Revision Description

Specification # 5520-TR-333730
September 27, 2005
Rev.D

TRR No. Date

)

None N/A Initial Release N/A 9/10/04
A 44 Modificd Step. Changed Qty of Pipe Supports (MD-390092) from 2 to 3 per 1689 12/15/04
LQXCO1.

5.1 Added Step. “Install the Threaded Rods (Tie Rod Assembly) (MC-390638).
See copy of step 19.9 (Q3 Module Assembly Traveler, TR-333729) in
designated book, for the distance between the Suspension Rings. Record the
previously recorded measurements below.” per TR-333730, LQXCO1 and

Tom Page.

5.8 Moved Step. “Install the Cold Mass Insulation Mounting Lug Blankets
(MC-390496).” per TR-333730, LQXCO1 and Tom Page. New Step 5.2.

5.10 Modified Step. Added “Ensure the shield is not sagging prior to the final
tightening of the shield screws.” New Step 5.11. DR No. HGQ-0509.

7.2 Modified Step. Added Picture of Corrector Bus Leads. Modified Table.

B 1.6 Added Step. “Protect the bellows during all stages of production.” DR N, 1711 5/19/05

HGQ-0500.

34 Modified Step. Changed to “Attach the Leak Check sticker for the Vacuum
Vessel Assembly (ME-390133) per ES-107240 to the table below.” Per DR

No. HGQ-0469.

4.0 Modified Step. Added, removed and re-arranged sequence of steps per

marked up traveler from LHC Production Engineer.

441 Added Step. “Install the Fiducial Mounting Blocks (MB-390808) per Q3
Cold Mass Welded Assembly (ME-390529).”
442 Added Step. “Weld the Fiducial Mounting Blocks (MB-390808) per Q3 Cold
Mass Welded Assembly (ME-390529).”
4.45 Modified Step. Added more Leak Check boxes for all three 4.5k Intercept
Line Leak Checks. Added picture showing locations of each and numbering.
4.46 Added Step. “Leak check the Cooldown Line (MD-390225).” per production

request.

4.47 Added Step. “Leak check the Pumping Line (MB-390224).” per production

request.

4.66 Modified Step. Added pictures showing cach of the three 4.5k Intercept Lines

(MB-390226).

4.67 Added Step. “Leak check the Cooldown Line (MD-390225).”
4.68 Added Step. “Leak check the Pumping Line (MB-390224).”
85 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 per production request.
8.5 Added Step. “Perform a pressurized Leak Check of the Cryostat Assembly.”

Per LQXCO2.

LHC Q3 - LQXC Cryostat Final Assembly

Page 2 of 40

LHC Serial No.: LOXC09-0
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Specification # 5520-TR-333730

September 27, 2005

S

)

Rev.D
Revision Page (2 of 3)
Revision _ Step No. Revision Description TRR No. Date
C 6.6 Modified Step. Changed to “When the Cold Mass is fully inserted, install the 1742 8/3/05
“Top” Suspension System Adjusting Screws (MB-390039) and the “Bottom”
(C936 Bearing Bronze) Suspension System Adjusting Screws (MB-390878).”
Per DR No. 4214.
7.1 Modified Step. Modified Electrical Table. Removed “Voltage Tap Serial
Numbers”.
8.5 Modified Step. “Perform a pressurized Helium Leak Check of the Cryostat
Assembly.”
8.6 Added Step. “Ensure all Pipe Supports are in place.” Per LHC Project
Engineer Cryostat.
87 Added Step. “Perform a Final Stretched Wire measurement.”
Per TR-333755 - LQXAO04.
8.8 Added Step. “Perform a Final Cryostat Pipe Survey measurement.”
Per TR-333755 - LQXA04.
D 4.5 Removed Step. “Install Pipe Anchor (MC-390486) on the Cold Mass per Q3 1765 9/27/05
Cryostat Assembly - Internal Piping (ME-390213).” Per Damon Bice.

4.6 Modified Step. Modified Picture to “Installing/Uninstalling Blankets”. Per
Damon Bice.

4.14 Modified Step. Changed to “Slide the Heat Exchanger Outer Shell
(ME-390215) through all three supports and both Suspension Rings.” Per
Damon Bice.

4.20 Modified Step. Removed one leak check sticker. Only need one.

4.37 Removed Step. “Modify the Heat Exchanger Spool, if necessary.” Per
Damon Bice.

4.39 Added Step. “Verify that the Q3 Heat Exchanger Corrugated Tube Assembly
(ME-390216) is perpendicular to the Outer Shell Weldment (ME-390385) as
per Q3 Heat Exchanger Assembly (ME-390214).” Per DR No. 4270.

4.44 Removed Step. “Position the Cooldown Line Tube (MB-390225).” Per
production request. (Duplicated)

4.45 Removed Step. “Position the Pumping Line Tube (MB-390224).” Per
production request. (Duplicated)

4.40 Removed Step. “Weld the Heat Exchanger Outer Shell Extension Spool
(MD-390659) per Q3 Heat Exchanger Outer Shell Weldment (ME-390385).”
(Same as step 4.37)

4.55 Modified Step. “Weld the Q3 Pipe Anchor (MC-390486) to the Cold Mass
Assembly (ME-390528) as per Q3 Cryostat Assembly Internal Piping (ME-
390213).” Moved step to new step 4.33 per production request.

4.58 Added Step. “Weld the 4.5k Intercept Tube Brace Bar (MB-390816) as per
Q3 Cryostat Assembly Internal Piping (ME-390213).” Added picture. Per
Damon Bice.

59 Modified Step. Added Picture from step 4.6.

5.13 Added Step. “Weld the Non IP Extension Spools (ME-390652, part of
ME-390437) per Q3 Thermal Shield Cooling Tube Weldment (ME-390437).”
Per production request.

5.14 Added Step. “Perform a Leak Check on the Q3 Thermal Shield Cooling Tube
Weldment (ME-390437).” Per production request.

6.7 Modified Step. Changed to “Using Lower Suspension System Adjusting

LHC Q3 - LQXC Cryostat Final Assembly

Screws, raise Cold Mass two (2) full turns.” Per Damon Bice.
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Revision  Step No.

Revision Page (3 of 3)

Revision Description

Specification # 5520-TR-333730

September 27, 2005
Rev.D

TRR No. Date

D 6.8
(Continued)

6.8

6.11

7.1

8.1

8.2

82

8.7

8.8

LHC Q3 - LQXC Cryostat Final Assembly

Added Step. “Ensure Cold Mass has been adjusted in the Vacuum Vessel and
that all eight (8) Adjusting Screw Holes are aligned with threaded holes of
Suspension System.” (Crew Chicef Signoff) Per Damon Bice.

Removed Step. “Install Conflat Flanges (MA-390374) w/ Copper Gaskets
(MA-390375) and Bolt Set (MA-390376) to Cryostat as per Q3 Cryostat
General Assembly (ME-390132).” Moved to after Final Cryostat Pipe Survey
Measurement. New Step 8.8. Per Damon Bice.

Added Step. “Install the Support Bracket Assemblies (Qty. 4) (MD-390783)
as per Q3 Thermal Shield Assembly (ME-390436).” Per Damon Bice.
Modified Step. Changed Q3 Resistance table. Moved KEK label resistance
check al-bl to Nominal resistance group 6.75 2 to 6.85 Q. Added MFR Q
column to RTD Table, per Damon Bice.

Modified Step. Changed to “Prepare the Power Leads and corrector bus to be
cut by measuring and marking the appropriate cutoff location as per Q3
Module Assembly (ME-369900).” New Step 4.61.

Added Step. “Verify the mark has been placed at the appropriate cutoff
location as per Q3 Module Assembly (ME-369900). ...” New Step 4.62.
Modified Step. Changed to “IN THE PRESENCE OF THE

RESPONSIBLE AUTHORITY, cut the Power Leads and the
corrector bus at the appropriate cutoff location (mark) as per as per Q3
Module Assembly (ME-369900).” New step 4.63.

Modified Step. “Perform a Final Stretched Wire measurement.” Moved 1o
New Step 8.1.

: “ . . 3 )
Modified Step. “Perform a Final Cryostat Pipe Survey measurcment.

3y

Moved to New Step 8.2.

Page 4 of 40
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TD/Engineering & Fabrication Specification # 5520-TR-333730
Scptember 27, 2005

Rev. D
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/Technician(s)s 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.
1.4 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 Adttach 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 Q3 ~ LQXC Cryostat Final Assembly LHC Serial No.: LOXC09-0
Notes:
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TD/Engineering & Fabrication

} 3.0 Vacuum Vessel Preparation and Painting

3.1 Record the Vacuum Vesse! Serial Number.

Q-7

Specification # 5520-TR-333730
September 27, 2005
Rev.D

\AA}—/‘S\“ YY) 2N / b/ pb
Te’chnician(s) Date
32 Inspect the transition area between the Support Sections and Tube Sections. Grind smooth

if neEessa;lSy.

RYINL/L

Tethnician(s) Date
33 Clean the Vacuum Vessel (ME-390133) using a vacuum cleaner or equivalent.
-
O Fnop sl dog
Technicfan( s) 0 Date l "

34 Attach the Leak Check sticker for the Vacuum Vessel Assembly (ME-390133) per
ES-107240 to the table below. '

Part Nn I

M mE 350,33 | St SNS DETERMINATION OF MINIMUM
——— - - BEFORE WHILE DETECTABLE LEAK
— DATE OPERATOR'S HELIUM | ENCLOSURE
} ME, | LASTNAME PROBE FLOODING MDS - ((Response - Bekgnd) - Leak Value) = MDL
s/s/oy | : -5 -0
v Z‘( ZV p VA / z’/ .23 202

I ]

‘ X:'l XE —

N,

Inspector

)

LHC Q3 - LQXC Cryostat Final Assembly

Page 6 of 40
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TD/Engineering & Fabrication Specification # 5520-TR-333730

September 27, 2005

Rev. D
35 Prepare the outside of the Vacuum Vessel (ME-390133) for painting. Clean using Ethyl
Alcohol (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.
O Too 3]G J0e
Technician(g) O Date f /
3.6 Mask the Stainless Steel Components of the Vacuum Vessel for painting.
@ ‘b\AO\. J’ (v , Ol
Techmuan(s) [0 Date '
3.7 Prime the Vacuum Vessel using Rust-o-leum (Fermi stock 1825-4000).
O . Foo b Gl o6
Technician(s) i O Date ' {
38 Verify that the Screws (MA-393036) will thread easily into the appropriate holes in the
Vacuum Vessel (ME-390133). If necessary, tap out holes with M10 — 1.5 Tap.
Move Vacuum Vessel (ME-390133) to Table.
. 2/ 9/
Lead Person Date '
39 Verify that the Adjusting Screws (MA-393039 and MA-390878) will thread easily into the
appropriate holes in the Vacuum Vessel (ME-390122).
Mmu, Qé& / & / ol
Crew/Chief’ Date
3.10 Paint the Vacuum Vessel using Flambeau Red (Fermi stock 1825-3710).
O. % O, b / b b(o
Technician(s) ‘ Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXC09-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333730

Scptember 27, 2005

Rev.D
4.0 Piping Assembly
Note(s):
Do not use a Strap Wrench on the Pipes.
4.1 Place the Cold Mass Assembly on the Insertion Rail System.
< - 14 -06
< / echﬁfcian(s) Date
4.2 Clean the Pipe Supports with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes
(Fermisjock 1660-2500) or equivalent.
. Vo 4 - [T~ OC
) / Techrician(s) Date
43 Install Cold Mass Insulation per Q3 Cold Mass Magnet Insulation Installation
27).
e - s
2 as 4 -/ /- O
echni/c‘fan(s) Date
4.4 Install the Pipe Supports (MD-390092) (Qty. 3) on the Cold Mass per Q3 Cryostat
Assembly Internal Piping (ME-390213).
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
, ‘ 4-(7-oC
"’/}aéhnician(s) Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC09-0
Notes:

Page 8 of 40



TD/Engineering & Fabrication Specification # 5520-TR-333730
September 27, 2005
Rev.D

4.5 Using Pipe.Supports (MD-390092) as a template, cut the blankets around the Pipe Support

il blankets circumferentially at the Pipe Supports. ]
o 4-/7-06

£
echnician(s) Date

4.6 Starting from the North Side of IP (or East) End of Magnet, mark the East End of the
1* blanket “1E” (1 East) and “1W” (1 West) as per Figure 4.6-A below. Label the next
blanket in this fashion, incrementing the numerical value for each blanket as per Figure
4.6-A. When all blankets arc installed on Cold Mass, blanket designations should be
placed near the “Top” of the North side of the magnet as per Figure 4.6-A. (This step will
be referenced in step 5.9)

INSTALLING / UNINSTALLING BLANKETS

1E 1W\2E 2W\3E 3W\4E 4W\S5E SW\¥E #W

IP END NON-IP END

(View from “North” End of Magnet iooking “South”)

) Figure 4.6-A
e 41706

T chnicifﬁ(s) Date
4.7

¢Remove i Suppdrt (MD-390092) and Wrap blankets in plastic bag to keep
r use. Label blarKets as they are Temoved for later positipning.
e
S A 4 ~/ 7\ O é

- )%chﬁiaiz;n(s) Date

4.8 / Install Pipe Supports (MD-390092) to same locations as in step 4.4.
< C £ 4 i /C? "O 6

}échnic;an(s) Date

49 Clean the Cold Mass and the Retainer Clips (MA-390103) with Ethyl Alcohol
(Fermi stock 1920-0550) and K/iwa’pes/():ermi stock 1660-2500) or equivalent.
/ A // f{‘;/.v s

[l
‘“Techtﬁc@% 7 Daté

)

LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXC09-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333730

September 27, 2005

Rev. D
4.10  Weld the Retainer Clips (MA-390103) to the Cold Mass Outer Shell as per the
bly (ME-390213).
HY~-/3-04
Date

4.11 Install the Threaded Rods (Tie Rod Assembly) (MC-390638). See copy of step 19.9

(Q3 Module Assembly Traveler, TR-333729) in designated book, for the distance between

the Suspension Rings. Record the previously recorded measurements below.

¢
Non-IP North to IP North __ /D2
Non-IP South to IP South __ 4[5/
O Fvio ‘4/90/(’3(0

Techmuan(s) 0" Date /

4.12 Install Tie Bar Retaining Clamp (MB-390136) as per Q3 Cryostat Internal Piping
Assembly (ME-390213).
Technician(s) 7 Dat

413 Clean the Q3 Heat Exchanger Outer Shell (MD-390385), Q3 Pumping Line (MB-390224)
and the Q3 Cool Down Line (MB-390225) with Ethyl Alcohol (Fermi stock 1920-0550)
and Kimwi ermi stock 1660-2500) or equivalent.

P o /
AL G 2/oc
echn%.lan@l Date

LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC09-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333730
September 27, 2005

Rev.D
4.14  Clean the Pumping Line End Flange (MB-390032), the Cool Down Line End Flange
) (MB-390033) and the Heat Exchanger Corrugated Tube Flange (MB-390030) with Ethyl
Alcohol (Fermrstock 1920-0550) and Kimwipcs (Fermi stock 1660 250Q0) or egpivalent.
' '~
Technician(s) (! Dii te
4.15 Slide the Heat Exchanger Outer Shell (ME-390215) through all three supports and both
Suspension Rings.
Note(s):
~Ensure the cross over hole in the Heat Exchanger Pipe is lined up with the
elbow on the End Dome. -
. Y i
/J - O-Cle
Techmman(s) Date
416 Posi‘t%?ne Q3 Pipe Anchor (MC-390486). y
Vo 4 Zo-ok
”"}{:chnicvian(s) Date
417  Position the Heat Exchanger Weld Connector Adapter (MC-390278).
Te/gﬁnician(s) Date
. 4.18 Position #ig Heat Exchanger Outer Shell Pipe (ME-390215).
j 7 _
/,,»j;\\ldtgj 4d-720~90
Tpthnician(s) Date
4.19 Clean the Non-IP End of the Heat Exchanger Corrugated Tube (MC-390217) and the
. Non IP End Inner Tube Adapter (MC-390658).
Technician(s) ‘\ ¢ .) Date
420  Weld the Non-IP End Inner Tube Adapter (MC-390658) to the Heat Exchanger Corrugated
Tube (MC- 3902]7) perQ3 Heat Exchanger Corrugated Tube Weldment (ME-390395).
/
< Jut 4oe—=_ 2 /22 /oL
Weldor(s) Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC09-0
Notes:

Page 11 of 40



TD/Engineering & Fabrication Specification # 5520-TR-333730
September 27, 2005

Rev. D
) 4.21 Perform a Leak Check on the Non-IP End Inner Tube Adapter (MC-390658) and the Heat
} Exchanger Corrugated Tube (MC-390217)
Part No. DETERMINATION OF DETECTABLE LEAK
”\z\Q._ﬂ i \AL\>$>
C_I,Q A2 A~A -
> M.D.S. + ((Response — Background) + Leak value) = MDL
o o SCALE UNITS | SCALE UNITS
PERATOR’S BEFORE WHILE
LAST NAME HELIUM ENCLOSURE MDS Response | Background Leak Value MDL
PROBE FLOODING
v ) ) r - . D
MWOSaane [TEXNIZEX | 2 43X 33X [BX ket 258l

)

P EQ__\»_.\H;Q s D’Q\\ ’D\‘l\b(a
nspectbr : ate

4.22 Assemble the Q3 Heat Exchanger Corrugated Tube Assembly (ME-390216).

v TN 4’2@’ \f;

e o

T echnician(s) Date
4.23 Insert_,th?e Q3 Heat Exchanger Corrugated Tube Assembly (ME-390216).
e 03 et B 2 5ot
€ S 4 i H
L ﬁ[x“ o e .l
/ echmcnan(s) Date
4.24 W3 Heat Exchanger Corrugated Tube Assembly (ME-390216).
.«/7. T 1
AR 2O- b

‘ ,Sf/’é't’hnjciax{(s ) Date

4.25 gosltlorl)ﬂHeat Exchanger Flat End Cap (MD-390178).

VAP T 4 10-06

'ifrmm};l(s) 7 Date

4.26 Purge the Assembly using Argon (Ar) gas.

Technicign(s) <) Date

’MF Tack weld the Heat Exchanger Weld Connector Adapter (MC-390278) to the Heat
u Exchanger Outer Shell (ME-390215).

Note(s):
DO NOT WELD THE HEAT EXCHANGER INNER TUBE TO THE END

éé;fp/ b /50 /0c

Weldor( s) ) Date

LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXC09-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333730
September 27, 2005
Rev.D

428 O Tack weld the Heat Exchanger Weld Connector Adapter (MC-390278) to the IP End
Dome 90° Elbow (MC-390220 of Non-IP End Dome Weldment MD-390219).

Note(s):
DO NOT WELD THE HEAT EXCHANGER INNER TUBE TO THE END

A 4 /oo foc

[Weldor(s) Date

4. 29 \ Tack weld the Heat Exchanger Flat End Cap (MD-390178) to the Outer Shell Weldment
(MD 390385)

Note(s):
DO NOT WELD THE HEAT EXCHANGER INNER TUBE TO THE END

Yy 4 /20 [oc

/ Weldor( Date

"4, 30 \ Weld the Heat Exchanger Outer Shell Pipe (ME-390215) to the Heat Exchanger Weld Connector
Adapye/r (MC-390278) as per Q3 Cryostat Assembly Internal P1pmg)4E 397

V20 /A

Weldor( s) Date

4.31 ~ Weld the IP End Dome 90° Elbow (MC-390220 of Non-IP End Dome Weldment MD-390219)
A to the Heat Exchanger Weld Connector Adapter (MC-390278) as per Q3 Cryostat Assembly

Integhal Piping (ME 390213) /
Zi/(/r A Y /z o/6¢C

‘Weldor(s) Date

4.32 ~ Weld the Heat Exchanger Flat End Cap (MD-390178) to the Outer Shell Pipe (MD 390215)
" as pey'Q3 Heat Exchanger Outer Shell Weldment (ME-390385).
/2 o [Jol

AT A

Weldor(s) Date

433 Ensure the Pipe Anchor is in the correct position per Q3 Cryostat Assembly Internal
Piping @‘390213).

\—*’/ 4:’ Z o OCD

Cpéw Chief Date

Wcld the Q3 Pipe Anchor (MC-390486) to the Cold Mass Assembly (ME-390528) as per

ryostat Assembly Internal Pxpmg (ME-390213). v
C/ /{ o / oL

Weldor( s) Date

(f/% Z{ the Heat Exchanger Outer Shell Pipe (MD-390215) to the Pipe Anchor (MC-390486).

\/66 / “« L 6//)\'7 A

Weldor(s) Date

LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC09-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333730
September 27, 2005
Rev. D

. 4.36 Determine the length of the Heat Exchanger Outer Shell Extension Spool (MD-390659).
} (Contact Responsible Authority for details, if necessary).

4 350 mm

4

T
'
]
1
'
]

= 7.5 mm

Vacuum
Vessel
Flange

*— 1275mm —
- «— 2225mm —»

Q3 Heat Exchanger (Hx)
Outer Shell Measurement

) 4.36.1 Position the Heat Exchanger Spool and Weld Rings in place.

4.36.2  Hold Spool in place and measure from the beam tube flange to the Heat
Exchanger Spool Flange. This operation requires at least two (2) technicians.

Record measurement here: 2—5 S

4.36.3 Subtract 222.5 from the above measurement. This is the amount to shorten the

spool.
Above measurement: 235
Subtract: -222.5
2
Shorten Spool by: 2 &
4.36.4 ark up drawing and give to machine shop or equivalent to shorten spool.
§-720006
Date

lsai//z&/a &

LHC Serial No.: LOXC09-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333730

September 27, 2005

Rev.D
4.37 Posmgy Heat Exchanger Outer Shell Extension Spool (MD-390659).
N G.-21-0le
%chmcmn(s) Date
4.38 Wel he Heat Fxchanger Outer Shell Extension Spool (MD- 390659)
N A / 06
Weldor(s) Date
4.39 Position the Q3 Heat Exchanger Corrugated Tube Assembly (ME-390216) per Q3 Heat
Exchanger Assembly (ME-390214).
D F.2). 06
Y ™ .
V4 Ty A 2
}échmman(s&’ Date
4.40 Verify that the Q3 Heat Exchanger Corrugated Tube Assembly (ME-390216) is
perpendicular to the¢ Outer Shell Weldment (ME-390385) as per Q3 Heat Exchanger
Assembly (ME-390214).
- [/ - ’9/ - ( o
Créw C\a{(f ( Date
4i41 Weld the Q3 Heat Exchanger Corrugated Tube Assembly (ME-390216) to the Outer Shell
Weldment (ME- 390385) as per Q3 Heat Exchanger Assembly (ME-390214)
DY/ /21 /oC
Weldor(s) Date
442 Weld the Heat Exchanger Corrugated Tube Flange (MB-390030) to the Heat Exchanger
Oule} Shell (ME- 390385) as per Q3 Heat Exchanger Assembly (ME-390214),
S A h—— 4 /a1 /0¢
Weldor(s) Date
443 Inier}:rhe Cooldown Line Tube (MC-390225).
/“\\
Ry 4.2
7ec,hmc1an(s) Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC09-0
Notes:
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,) 444 Insert thg Pumping Line Tube (MB-390224),
Ve > bzt
)échnician(s) Date
4.45 Weld the Cooldown Line End Flange (MB-390033) to the IP End of the Q3 Cool Down
Lme ( B- 390255) as per Q3 Cryostat Internal Piping Assembly (ME-390213).
A a4 K — ¢ /22 / o
We]dor(s ) Date
446  Weld the Pumping Line Flange (MC-390032) to the IP End of the Pumping Line Tube
(MB;390224) per Q3 Cryostat Internal Piping Assembly (ME-390213).
e G o= y /as/oc
Weldor(s) Date
4.47 Posn/)ni the Cooldown Line Non-IP End Extension Spool (ME-390663).
[7"—337' (_)?.,. q’ ZZ C6
. %"echmcmn(s) Date
4.48 P051t19n.1he Pumping Line Non-IP End Extension Spool (ME-390650).
T‘*‘“&ﬂ,&..—/) 4ZZ'OQ)
?échmuan(s) Date
) 4.49 Weld the Cooldown Line Non-IP End Extension Spool (ME- 390663) to the Cooldown Line
) Tube Q B- 390225) per Q3 Cryostat Internal Piping Assembly (ME 213)
A2 0 G
eldor(s) Date
4.50 Weld the Pumping Line Non-IP End Extension Spool (ME-390650) to the Pumpmg Line
Tubg (MB- 390224) per Q3 Cryostat Internal Piping Assembly (ME-390213).
K/f A U S22/ 0C
/Weld‘(;f(s) Date
4.51 Position the Cooldown Line Tube (MB-390225) and the Pumping Line Tube (MB-390224)
per Q3 yostat Internal Piping Assembly (ME-390213). ?
22-90
fee ¢- 06
}é(,hm(.lan(s) Date
4.52 Purge thefCooldown Line Tube (MB-390225) and the Pumping Line Tube (MB-390224)
and the/Cold Mass with Argon Gas (Ar). .
/. 4-22-06
o }(spéctor Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXC09-0
Notes:
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4.53 Weld the Cool Down Line (MC-390225) and the Pumping Line Tube (MB-390224) to the
Q3 Pipe Anchor (MC-390486) as per Q3 Cryostat Assembly Internal Piping (ME-390213).

NC A 6~ “ AZ/(J(;

Weldor(s) Date

4.54  Insert Q3 4.5k Intercept Line Tubes (MB-390226) as per Q3 Heat Exchanger Assembly
(ME-390244).
K, D 4.24-0C,
Tgehnician(s) Date

4.55 Purg Q3 4.5k Intercept Line Tubes (MB-390226).
v L P 4-29-06
T cchnﬁan(s) Date

456  Weld the 4.5k Intercept Line Non-IP End Extension Weldments (ME-390679) to the 4.5k

Intercgpt Line Tubes (MB-390226) as per Q3 Cryostat Assembly Internal Piping (ME-390213).
¢ £

\"Veldor(s) ‘ Date

4.57 Ensuring that the Q3 4.5k Intercept Line Pipes (MB-390226) have been purged, weld the
Intercept Line Pipe Stops (MA-390379) as per Q3 Cryostat Assembly Internal Piping
(ME#390213).

U4 a1 y ot f G

Weldor(s) Date

LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXC09-0
Notes:
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4.58 Mark and position the 4.5k Intercept Tube Brace Bar (MB-390816) for welding as per Q3
) ssembly Internal Piping (ME-390213).

Zha 4.24 .0,
f %hnician(s) Date

4.59  Weld the 4.5k Intercept Tube Brace Bar (MB-390816) as per Q3 Cryostat Assembly
Internal Piping (ME-390213).

4.5k Intercept e
TAGK WELD 1TEWS 10,22 T0
Tube Brace Bar % TEM 014 45 SHOMY
\ Y. (4] PLACES

i?}é | =
¥V (o1)

/ | \iJ/

4.5k Intercept
Tube Brace Bar

- 1500 |

TYP. 4.5K INTERCEPT BRACE DETAIL

Y2, BOTH ZINDS

N—

-

T2 D F 29

)&é]dor(s)‘ Date

)

LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC09-0

Notes:
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4.60 Mark the Fiducial Mounting Blocks (MB-390808) per Q3 Cold Mass Welded Assembly
(ME-390529). , L
N T s o - )
O Voar /lodie.  4]ab oG
’ Dal

Techniciah(s) 47 o

4.61 Weld the Fiducial Mounting Blocks (MB-390808) per Q3 Cold Mass Welded Assembly
(ME-390529).

: g
: /
|
i \
: fede |
.
NN SNSRI S S Wt )
| ;
. .'.,_,.., e
5
[
-
N
-

' FIDUCIAL MOUNTING BLOCK

AN £ e OF e S
pat Y, i 7 e~ TR

Date’

/4/&-/%#—’—" T Yaslec

LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC09-0

Notes:
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4.62 Prepare the Power Leads and corrector bus to be cut by measuring and marking the
} appropriate cutoff location as per Q3 Module Assembly (ME-369900). Removc any
Kapton insulation from the end of the lead to approximately 4 inches beyond the cutoff
mark. @lamp the Leads, individually, using the “Lead Clamp Block Tooling”.
) g, N 4 -Z 7 oG
%:hpi’gian(s) Date
4.63 Verify the mark has been placed at the appropriate cutoff location as per Q3 Module
Assembly (ME-369900).
(5, q/21/o¢
sible Autfority/Physicist Date
464 IN THE PRESENCE OF THE RESPONSIBLE AUTHORITY,
3 cut the Pewker Leads and the corrector bus at the appropriate cutoff location (mark) as per
} Q3 Modute Assembly (ME-369900).
ot
PIe 42706
/f echnician(s) Date
27/°2&
. 4 '
egponsible A‘uthori(y/Physicist Date
465 Fyse th€ Ends of the Leads.
na A ——m /A 72/06
Weldor(s) Date )
4.66 @fngv‘q(j&nps when fusing is complete and it is safe to do so.
/-
N 97 oC
}e’chnicién(s) Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXC09-0
Notes:
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4.67 Prepare ¢/ oK Mass Assembly for Pressure Test at 363 psi.

Vo 4 270G

e y&Miaﬁ(s) Date
//I

4.68  Verify Gbld M ssembly is ready for Pressure Test at 363 psi.
4, N7 ©/27/0¢

Respongible Auth@tyh)hysicist Date

4,69  Perform a Pressure Test of the Cold Mass Assembly at 363 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
ly personnel directly involved with the test will

present.
7 27/ o

Sporfsible AuthBrity/Physicist Dafe
4, Leak (heck the Cold Mass Assembly. (This will include the Outer Shell (MD-390385)).
Part No. DETERMINATION OF DETECTABLE LEAK

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

SCALE UNITS | SCALE UNITS f

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

&

GAW UBA RN A [BUS i8N H.85xes[3d xe'©

T
W\ ) (DD S-Y4-Jodbw
Inspector Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC09-0

Notes:
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4.71 Leak check the three Q3 4.5k Intercept Lines (MB-390226).
Q3 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
b SCALE UNITS | SCALE UNITS
OPERATOR’S BEFORE WHILE .
LAST NAME HELIUM ENCLOSURE MDS Response | Background | Leak Value MDL
PROBE FLOODING

GO

Yl | & daslgih ReserBd e

LHC Q3 - LQXC Cryostat Final Assembly

LHC Serial No.: LOXC09-0

Notes:
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) Q3 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
) OPER SCALE UNITS | SCALE UNITS
ATOR’S BEFORE WHILE ) ! .
LAST NAME HELIUM ENCLOSURE MDS Response | Background Leak Value MDL
PROBE FLOODING

COYE

4o\

By

3

WIS

k|

%xe-"

; O
5‘ile'£—

)

LHC Q3 - LQXC Cryostat Final Assembly
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) Q3 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
j OPERATOR'S SCALE UNITS | SCALE UNITS
’ BEFORE WHILE o
LAST NAME HELIUM ENCLOSURE MDS Response | Background Leak Value MDL
PROBE FLOODING

G Do

SN

OV

X

Hp¥S

!Q%E'B

)

(=D D

Inspector

LHC Q3 - LQXC Cryostat Final Assembly
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3 4.72 Leak Check the Cooldown Line (MD-390225).
Q3 IP END VIEW
Cooldown Line (MD-390225)
Part No. DETERMINATION OF DETECTABLE LEAK
) M.D.S. = ((Response — Background) + Leak value) = MDL
OPERATOR’S SCALE UNITS | SCALE UNITS
TOR’ BEFORE WHILE
LAST NAME HELIUM ENCLOSURE MDS Response | Background | Leak Value MDL
PROBE FLOODING
@ l f i ] - - ID
OO O o | A S x| @85e+ RS e

)

Technician(s)

LHC Q3 - LQXC Cryostat Final Assembly
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} 4.73 Leak Check the Pumping Line (MB-390224).
Q3 IP END VIEW
Pumping Line (MB-390224)
Part No. DETERMINATION OF DETECTABLE LEAK
} M.D.S. + ((Response - Background) + Leak value) = MDL
OPERATOR'S SCALE UNITS | SCALE UNITS
’ BEFORE WHILE M
LAST NAME HELIUM ENCLOSURE MDS Response | Background Leak Value MDL
PROBE FLOODING
' » .
™y i1 P N
ENO e e\ D (Yol £eSe |42 e I8

)

x@.(f;&u

Technician(s)

LHC Q3 - LQXC Cryostat Final Assembly

LHC Serial No.: LOXC09-0
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} 5.0 Shicld Assembly
L
5.1 Instal Cold Mass Insulation Mounting Lug Blankets (MC-390496).
L e d Sun -
I 5-S-06
echnician(s) Date
52 Lift the Cold Mass Assembly and place the (IP End) Q3 End Section (ME-390439) and
(Non-IP End) Q3 End Section (ME-390439) on the Insertion Rails. Lower the Cold Mass
back onto the rails ensuring the holes in the Shield Scctions line up with Support Rollers.
i i — —
DA, 5-5_0p
,-}Ye’chrﬁcian(s) Date
53 Insert thp Mid Section (ME-390435) and the Support Bands (MD-390083).
| £-5-0¢
%hniéﬁm(s) Date
54/ Assemble the bottom half of the shield. Leave all bolts loose. Spray all screw threads with
Molyb: ejium.
P N
&g > <-S-ob
?chnician(s) Date
5.5 "Assemble the Cooling Tubes (MD-390437) to the Bottom Half of the Shield, leaving all
screw§)®se.
) A Tetae > g” S-00
7 /f cchnician(s) Date
5.6 Tighten all screws on Bottom Half of the Shield. (Screws on Bottom Half of Shield will
\be—i;cyf&sible after blankets are installed.)
L T X-H5
chnician(s) Date
5.7 Lift the Cold Mass and place the Shield Inner and Outer MLI Blankets
(ME-390489 & ME-390490) onto the Insertion Rails in the correct orientation.
Note(s):
lace the Outer Blanket (ME-390490) on the Rails first.
~ < 2O
:/7€Chnﬁi\elln(s) Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC09-0
Notes:
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. 5.8 Lower the Cold Mass onto the rails. Ensure the slits in the blankets line up with Support
? ollers. .
k‘%?i’ﬂ I S-S-0f
Chnician(s) Date
59 Install the Cold Mass MLI Blankets per (ME-390527) and in the same position as Step 4.6.
INSTALLING / UNINSTALLING BLANKETS
1E  1W\2E 2W\3E 3W\4E 4W\5E S5W\#E #W
IP END NON-IP END
(View from “North” End of Magnet looking “South”)
- 0 -Q (z
fe/fn{iciaﬁ(s) Date
5 5.10  Cut and jgstall the pipe MLI blankets per Q3 Piping Assembly Insulation Installation
3 (ME-398545)
- .
: S -0k
/?ﬁéhnician(s) Date
5.11 Install the IP & NON IP End Shields per Q3 Thermal Shield Assembly (ME-390436).
Spray all screw feads with Molybdenum. Ensure the shield is not sagging prior to the
fmal tighteningfof the shield screws.
/7 5L 0%
Tech 1cmn(s) Date
all the Center Section (Shield) (ME-390435). Leave all screws loose.
10 o % 6o
Te hmc§mt§ Date
5.13 fghteg/all Shield Screws (MA-393028). _
, S6 o
’I@Chnician(s) Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC09-0
Notes:
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) 5.14 Tie Kevlar stripg/around blankets on each side of Suspension Ring Wheels at all locations.
S/L/De
@uan(s) [ ( Date
Shield Blankets (ME-390489 & ME-390490).
@ S L-06
//mclan(s) Date
5.16 7 Weld the Non IP Extension Spools (ME-390652, part of ME-390437) per Q3 Thermal
Shield/Cooling Tube Weldmem (ME-390437).
J & e — $ / e / Ol
Weldor(s) Date
5.17 Perform a Leak Check on the Q3 Thermal Shield Cooling Tube Weldment (ME-390437)
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
T g s [ ) *7 T )
1w ) 1905 ) o
| e Dyl | 2 OcS |40 | 231 40| 23] e
Part No. DETERMINATION OF DETECTABLE LEAK
M.D.S. + ((Response — Background) + Leak value) = MDL
OPERATOR’S SCALE UNITS | SCALE UNITS
’ BEFORE WHILE e ,
LAST NAME HELIUM ENCLOSURE MDS Response | Background Leak Value MDL
PROBE FLOODING
g Zhg/(./ J, - > ?O
O&Dy/ Z’Dy/ Z. )(g 2,@)(} zﬂxe-s %
S JpZd

-10- 06

Date

LHC Serial No.: LOXC09-0

Notes:
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) 6.0 Cold Mass Insertion into the Vacuum Vessel
6.1 Install Pig Stgel Repair Putty, or equivalent, between the Vacuum Vessel and the Insertion
Rails.
7 S-b-o6
/ %hnician(s) Date
6.2 Install the Cold Mass Pull-in Tooling.
< - I~ .
C. ¥ o~ B (o O
chhniclan(s) O Date
6.3 Mount the Pneumatic Winch to floor on the West side of the Vacuum Vessel.
C TFdon CHelle?,
Techniciarks) oY Date
64 Connect the cable to the Pull-in Tooling.
C Faio, 5. ¢ 00
Techniciar{(s) o Date
6.5 Pull the €old Mass Assembly into the Vacuum Vessel.
7 e <. )-26
ATohnician(s) Date
} 6.6 When the Cold Mass is fully inserted, install the “Top” Suspension System Adjusting
’ Screws (MB-350039) and the “Bottom” (C936 Bearing Bronze) Suspension Sysiem
Adjusting Screws (MB-390878).
Do
C" ’ -\'uu(}’"\\ 5 Kﬁ ‘ O(P
Techniciai\(s) & Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXC09-0
. Notes:
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6.7 Using Lower Suspension System Adjusting Screws, raise Cold Mass two (2) full turns.
. .
Ol B- 3 .04
Techniciarl(s) O Date
6.8 Ensure Cold Mass has been adjusted in the Vacuum Vessel and that all cight (8) Adjusting
ScrewHglles arc aligned with threaded holes of Suspension System.
-
A e S 706
46,\/ - CHief : Date
6.9 v Install Target Holders (Right, MD-390539), (Left, MD-390540) and (MD-390211) as per
Q3 Cryostat General Assembly (ME-390132).
O_Tion, 570G
Technician(‘;) L Date
6.10 Install Reference Socket Cup (MA-390426) as per Q3 Cryostat General Assembly
(ME-390132).
D). TTumon b 9 oo
Technician(é) 0 Date
6.11 Install the Support Bracket Assemblies (Qty. 4) (MD-390783) as per Q3 Thermal Shield
Assembly (ME-390436).
)
(D Eioa, 5.9.60
Technicidn(s) [ Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC09-0
Notes:
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7.0 Final Electrical Inspection

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

To measure the Resistance of a Q3 Cold Mass:

Use Valhalla Scientific 4300B digital micro-ohmmeter.

Set Test Current to 0.1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Turn test current off.

Connect Iy to Q4 inner power lead as shown in figure.

Connect I o to Q3 inner power lead as shown in figure.

Turn test current on.

Connect Vyy and V| to voltage taps as shown in resistance table.
To measure Total with leads, connect Vi, to Q4 power lead and Vo to Q3 power lead.
Read resistance and record in traveler.

SOLXNODGTAWN S

—

)

LHC Q3 — LQXC Cryostat Final Assembly LHC Serial No.: LQXC09-0
Notes:
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(Q3) Resistance

Nominal 3.35 to 3.45 Q

Total Resistance

Rev.D

Connect| Fermi CERN KEK
Vi |VTalQ3 |EE1113 at 15.4 37/
Vio |[VTc1Q3 |EE1213 cl . Q
Vi |[VTc1Q3 |EE1213 c S C}S {
Vio |VTblQ3 [EE1313 b1 o Q
Total Resistance with Leads
Nominal 6.75 to 6.85 Q
Vw |VTalQ3 |EE1113 at
Vio [vIbiQ3 |EE1313 b1 t 970 o)
Vi Q4 Power Lead 3 8
Vio Q3 Power Lead (’ 8 QI
%@ -9 .06
TegHfnician(s) Date
Check resistance of Redundant Vollage Taps.
Q3 Redundant Voltage Taps Nominal 3.35 to 3.45 Q
Connect Fermi CERN KEK Resistance
Vv
HI VTa2Q3 EE1123 a2 z 47
Vi VTc2Q3 EE1223 c2 .
— 34~ —
Vio VTb2Q3 EE1323 b2 o 0
VLY S 90c
Tg&mician(s) Date

LHC Q3 - LQXC Cryostat Final Assembly
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To measure Ls and Q of a Q3 Cold Mass:

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 H.,, to Quadrant 4 power lead as shown in figure.

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

Connect Hprand Lo buttons to voltage taps as shown below.

R~

XNO

To measure Q3:

» To measure Quadrants 1&4, connect Hyto VTa1 (EE1113 for Q3), and Lpotto VTc1 (EE1213 for Q3).
* To measure Quadrants 2&3, connect Hyyto VTc1 (EE1213 for Q3), and Lpot to VTb1 (EE1313 for Q3).
* To measure total, connect Hyito VTa1 (EE1113 for Q3), and L, to VTb1 (EE1313 for Q3).

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

)
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXC09-0

Notes:
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(Q3) Inductance Nominal 15 to 16 mH
Connect]| Fermi CERN KEK Total Inductance
Hpor [VTalQ3 |EE1113 at _ ;
Leor |VTcIQ3 |EE1213 ol 1$.28 .
Hpor |VTciQ3 |EE1213 ci B
1S 2Zes
Nominal 30 to 32 mH
Total Inductance
Hpor |VTalQ3 |[EE1113 at Zo e
Leor |[VTbIQ3 |EE1313 b1 mHi
(Q3) Q-Factor Nominal 1.0 to 1.2
Connect| Fermi CERN KEK Total G
Hpor |VTalQ3 |EE1113 al
Lpor |VTc1Q3 |[EE1213 ct / [
Hpor [VTc1Q3 |EE1213 cl
Lpor [VTbIQ3 |EE1313 b1 |
Nominal 1.0to 1.2
Total Inductance
Hpor |VTalQ3 |EE1113 al l (
Leor |VTbIQ3 |EE1313 b1 ~
A D 5 5-oc
Tegfinici n(s‘; ’ Date

LHC Q3 - LQXC Cryostat Final Assembly
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LHC Serial No.: LOXC09-0
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To measure the resistance of a Thermometer (RTD):

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.
U+ (Black) to Sense Hi
I+ (Yellow) to Input HI
U- (Red) to Sense LO
I- (Green) to Input LO
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.
pomien HP3457A SENSE INPUT
oo e ) s § e [ e
OO0 cooca;
T e [ e [ e | o | o e | s | s
Lne O3 £ s Y o I OO B/

0 =o s I |
, T

)

/

OHMF Button Blue {function) Button

U+ Black

1+ Yellow .—(//
U- Red frrremmmmessssmrrmes™

I Green|——————

Thermometer
(RTD)

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

Noos~wNn -

8.

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.

Push blue button (function key) once.

Push OHMF button.

Specification # 5520-TR-333730
September 27, 2005

Rev.D

Verify arrow in readout is above the 4WQ (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.

Read resistance in ohms and record in traveler.

Hewlett

Packard

HP3457A

. 2
AW
Line = 3 e O o I
0 ooes s v
, i

s e e [ e
| s s | e Y e |
o s I s Y e |
s s s

| s o [ oo
s e | o
oo

|:u:n:7

SENSE INPUT

)

<~ -~

/

OHMF Button

Blue (function) Button
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P

)

Technicia; (s)

Using the Hewlett Packard HP

LOF €211

Heater Resistance for Q3.

Rev.D
) Q3 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+ 5°): 7 @)
MFR
Component Fermi | CERN Range Resistance Resistance
(Expedition)
Q3 RTD, primary TaQ3 | TT8313 | 60to 700 (0. 24 q Po)
Q3 RTD, redundant ThQ3 | TT8323 | 60to 700 Ta 94 a Q
Q3 Cryogenic (warm-up) Heater (LE) - )
wire at top (CERN #1 I+ W1aQ3 | EH8313+ - -
e Y ) Heater (L5 16to18.5Q| |7. 712
ryogenic (warm-up) Heater - .
wire at botiom (CERN #1 1) W2:Q3 | EHe313 Q
Q83 Cryogenic (warm-up) Heater (Non-
. WI1bQ3 | EH8323+ .
E)- t top (CERN #2 | i 29
— {':) W're(a op (CERN 2’(‘:\1 16to1850| | ) 3
Q3 Cryogenic warm-up) Heater (Non- i
LE) - wire at bottom (CERN #21) | W2bQ3 | EH8323 Q

oF i, 9 o

Date

3457A digital multimeter, measure the Protection (Strip)

Q3 Protection (Strip) Heater Resistance

Fermi CERN KEK Description Limit Resistance
H1aQ3 | YT1113+ HA1

Circuit A | 28 to 32 Q 3
H2aQ3 | YT1113-| HA2 WINY
H1bQ3 | YT1123+ HB1

CircuitB | 28t032 0 100
H2bQ3 | YT1123- HB2 ' ﬂl

0t
i < Aar(L
Technician(s) S~

)
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72 Using the Valhalla 4300B, connect 10mA applied voltage thru the corrector Power Leads.
Measure Resistance and record in the table below.
A Corrector Bus Leads
V3A | V3B | H3A A H3B B3A B3B  B6A  B6B
V2A V2B | H2A  H2B | B4A | B4B A A4A  A4B
VIA | VIB  HIA | HIB | A2A | A2B | A3A  A3B
(View Looking from DFBX into Q3)
Cl:_:_(:;l:c;tnotr Readout Labels P::::er Lalb::s Resistance R::i:::an:cl:e
A2A EE8223 cd%¢ | .05710.063Q
MQsX EE8223 A2B A2A | A2B 2,45 7.22 to 7.98Q
A2A A2B 2, N/ 7.20 to 7.96Q
V3A EE8113 w00 &, .010t0.025Q
MCBXV | EEst13 V3B van | v | 4 gE | 16571018320
V3A V3B 7. 54 | 16.561018.310
H3A EE8123 0/, D=ZF .01010.025Q
MCBXH EE8123 H3B H3A H3B >/ §d 20.35 to 22.50Q
H3A H3B L5 20.35 to 22.50Q
B6A EE8613 U .010 t0 .025Q
MCTX EE8613 B6B B6A | B6B qdq¢' 57 | 93.4510103.29Q
B6A B6B -1 77 | 93.3310103.15Q
B3A EE8313 T .010 t0 .025Q
MCSX EE8313 B3B B3A | B3B 2¢4 26.47 to 29.26Q
B3A B3B 2 7.40 | 26.451029.23Q
A4A EE8423 .ol .009 to .011Q
MCOSX | EE8423 AdB AsA | AdB EE 11.18 to 12.36Q
AdA A4B //a’ 11.12 t0 12.29Q
B4A EE8413 | .010 to .025Q
MCOX EE8413 B4B B4A | B4B /). 4L 11.86 to 13.11Q
B4A B4B ( y.9¢ 12.16 to 13.45Q
A3A EE8323 Lol .009 to .011Q
MCSSX | EE8323 A3B A3A | A3B /549 | 11.591013.81Q
A3A X% /3 071 | 12.66 to 14.00Q
N I}
bor T 5106
Technicﬁn(s) Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXTS%C—S

Page 38 of 40



Specification # 5520-TR-333730
September 27, 2005

TD/Engineering & Fabrication

Rev. D
) 8.0 Final Preparations
8.1 Perform a Final Stretched Wire measurement.
Respo(sible Auihority/Physicist Date
; ¢
/
8.2 Perform a Final Cryostat Pipe Survey measurement.
A S 2L
Responsible Authority/Physicist Date
8.3 Install Conflat Flanges (MA-390374) w/ Copper Gaskets (MA-390375) and Bolt Set
W%) to Cryostat as per Q3 Cryostat General Assembly (ME-390132).
frad
) P T 8-28-0¢
) - /‘ecﬁnician(s) Date
8.4 Perform a pressurized Helium Leak Check of the Cryostat Assembly.
Part No. DETERMINATION OF DETECTABLE LEAK
M.D.S. + ((Response — Background) + Leak value) = MDL
SCALE UNITS | SCALE UNITS
OPERATOR’S BEFORE WHILE 8
LAST NAME HELIUM | ENCLOSURE MDS Response Leak Value MDL
PROBE FLOODING
i ) N / — . ]O
S Boll Bt | Q|48 B RESie s o ve

SNEHYE @ 2 0D

\
Inspector Date
8.5 En7all Pip€ Supports are in place.
L7/ sB/oc,
esponsibre-futhority/Physicist Date/

)

LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXC09-0
Notes:
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} 9.0 Production Complete

9.1 Process Engineering verify that the LHC Q3 Cryostat Assembly Traveler (5520-TR-333730)
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:

2/1L/6%

Date

)

LHC Q3 — LQXC Cryostat Final Assembly LHC Serial No.: LQXC09-0
Notes:
Page 40 of 40



TD - Engineering Fabric _ion Component Kit List

Process Engineerin Material Control
Corﬁponentherial No. m Parts available ,ﬁ‘ﬁ\\
Kit submitted by: [ Bob Jensen Verified by: | M. Schmidt 7 ¥/ |
Fermi ID No. . Fermi ID No. I
Date submitted: ' Date submitted to stockroom: .
Need date: Parts issued '
Deliver to: ICB ‘ Issued by:
Use with Traveler No. 333730 ‘ Fermi ID No.

1

Job No. 389 Date issued:
M&S task number: 300 1.1.1.3.4 Parts received by E&F:

Drawing Title: | Q3 CRYOSTAT GENERAL ASSEMBLY ] Fermi ID No.
Drawing No. I ME-390132 IRev. E I Date received by E&F:

e o e I el M
ADJUSTING SCREW MB | 390039 | C |EA| 4 21A4 4, V4 & 20,32 13 pes.
VACUUM VESSEL ASSEMBLY"S40 | ME | 390133 | E 1 Site 38 / 1pc
TARGET HOLDER MD | 390211 | B |EA| 4 R1O11 | 2 \/ © 34 'Y 8 pes.
PP e en e ConflatFlange, | ya | 300374 | + |EA| 8 rRess | 8 V| 78987 13 pes.
COPPER GASKET MA | 390375 | * [EA| 8 22 | A |/ ﬁ% oo7 25 pes.
1132;.; /SVEIESFLEEXRHEAD, 5/16 - 24 x MA | 300376 | * | EA| 80 22A3 [O 5 \/ 77% (a 67 pes.
‘T'V::Hs'?ri'gi;'f x13870Dx 13" | ya | 300377 | * | EA 8 22A3 & v ‘ ~ 75@@, 8 pcs.
;it:::ﬁ::;sg::rf; cup MA | 390426 | * |EA| 8 R122 | P v 1788¢ 24 pes.
\F’:_’:\:'G';LANGE COVERFORTSMM | ya | 300491 | * |EA| 6 226 C) \/ TRE 3 5/ 176 pcs.

LQXCO09 - Q3 Cryostat Final Assembly Page 1 of 8 Serial No. LQXC09



TD - Engineering Fabric. .on Component Kit List

3 oo e ] et apon| Gty E8F T Roving Forn | Spres amor
10 ::’:_'LLLG';LANGE COVER FOR 114 MM MA | 390492 | * | EA 4 22A7 4- \./ 733 j{o 165 pcs.
11 :I'_“L\;"G';LANGE COVERFOR134MM| \n | 390493 | * | EA 7 22A7 7 J 75&57 208 pes.
12 ‘F’:_'ZTQLG';LANGE COVERFOR201MM|  \\\ | 300494 | * | EA 1 22A8 | \/ TBE3 69 pes.
13 | ALIGNMENT FIDUCIAL COVER MA | 390495 | * | EA 8 22A8 8\ \/ 7 /50/ 5 7 106 pcs.
14 | TARGET HOLDER, RIGHT MD | 390539 | * | EA 2 R8,1,2 2 \// 79550 5 pes.
15 | TARGET HOLDER, LEFT MD | 390540 | * | EA 2 |R8siLs| 2 v 79 j'&/f 5 pes.
o | v oo at oy | wo || < [ 1 | s | @ 2rer
17 éosg:;g)le SCREW - VERSION 2 MC | 300878 | * |EA| 4 R7,1,2 4, \/ 33 ¢2 6 pes.
18 aM;(;: ;:g:l_m"‘ LGHEXSHCS, 18- | \a | 393021 | * |Ea| 22C4 ) \/ 77540 50 pcs.
19 | M6 FLAT WASHER, 18-8 STNSTEEL| MA | 393024 | * | EA| 32 22¢5 | 372 (V4 7869 { 56 pes.
20 gﬂ;z-;fExEtSmm LG HEX SHCS 18-8 MA | 393036 | * | EA 24 22D3 2 4 \/ T 7(‘3 L;‘? 46 pcs.
21 "S"f: 'so_r’égi"’m LGHEXSHCS 188 | A | 303045 | * [EA| 16 2205 | | b | V ’78»{95('9 54 pes.
22 rg_".‘Ns"s'::EtG HEXSPRINGPIN18-| ya | 303048 | « | EA| 8 207 | 8 \/ 76057 20 pes.
23 g_:géf CK WASHER, 18-3 STN MA | 393220 | * | EA| 24 2385 | 24 \/ 8&924» 176 pes.
24 :Jg;:':g""fl_::: 2'1‘_:;1'50 M4 x MA | 393360 | E | EA| 16 R223 | [ 87975 102 pes.
IA{\‘SSSUE'?\;\;E\? SHIELD AND PIPING ME | 300212 | A 1 . '
25 | Q3 SHIELD MLIINNER BLANKET ME | 390489 | * | EA 1 ICB Has

LQXCO09 - Q3 Cryostat Final Assembly
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TD - Engineering Fabric _ion Component Kit List

e Dwg .. | Quantity . Quantity E&F Routing Form Spares Number /
Description Size Number | Rev| Unit Required Location Issued Verified Number Comment
26 | Q3 SHIELD MLIOUTER BLANKET | ME | 390490 | * | EA| 1 | ICBHas
Q3 THERMAL SHIELD ASSEMBLY ME | 300436 | C |EA| 1
27 | SUPPORT BAND ME | 390083 | A [EA| 4 PN 4 33 % 7 pes.
28 | RETAINER MA | 300086 | * | EA| 16 21B1 V4 78914 45 ps.
I -
29 | ALUMINUM SPACER MA | 300373 | * | EA| 32 2a1 | 27 |/ 422 9 588 pcs.
N 2 7
30 | RETAINING WASHER MA | 390378 | | EA| 240 | 2284 | D4() \/ 3% 2722 pes.
Q1 & Q3 SHIELD MID-SECTION ) 8
31 | gmcrion ME | 390435 EA| 2 PN | 1, V4 79382 6 pes.
32 | Q3 COOLING TUBE WELDMENT MD | 390437 | A [EA| 2 PN | 9. v 1928\ 2 pes.
33 | Q3 END SECTION ME | 300439 | A [EA| 4 PN [ |V 39622 6 pes.
34 | NON-IP END EXTENSION SPOOL ME | 300652 | * [EA| 2 RT4 | 2|/ oS 2 pes.
THERMAL SHIELD EXTRUSION
%5 | SUPPORT BRACKET ASSEMBLY MD | 390783 | A [ EA| 4 R714 ‘4’ v g 761 18 pas.
BUTTON HEAD CAP SCREW, M5 x - v
* 2/ -
3 | teoLe MA | 393028 EA| 240 | 22c7 | 240 5 307 L 2641 pes.
Q3 INTERNAL PIPING ASSEMBLY ME | 300213 | E |EA| 1
37 | PUMPING LINE END FLANGE MB | 390032 | B [EA| 1 21A3 / v 177200 38 pes.
38 | COOLDOWN LINE END FLANGE MB | 390033 | B [EA| 1 2184 | | V4 77208 20 pes.
39 | Q1/Q3PIPE SUPPORT ASSEMBLY | MD | 390092 | A | EA| 3 PIN % V %(0 1Y 6 pes.
40 | RETAINING CLIP MA | 390103 | * | EA| 12 283 | [D | 7(;755 43 pes.

LQXC09 - Q3 Cryostat Final Assembly
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TD - Engineering Fabric _.ion Component Kit List

Spares Number /

Description g:zg Number | Rev | Unit Ig::t:‘l::zl Location C::sa:;i;y VeEr?;:Zd Ro:lt:;\gb':e:rm Comment

41 | TIE BAR RETAINING CLAMP MB | 390136 | * | EA 4 21B5 4 \/ 77137 5 pcs.
42 | Q3 PUMPING LINE MB | 390224 | * | EA 1 ICB Has
43 | Q3 COOLDOWN LINE MB | 390225 | A | EA 1 PIN | ‘/ @ [la% 1pc
44 | Q3 4.5K INTERCEPT LINE TUBE MB | 390226 | * | EA 3 Site 38 2, \/ 8 l%O 3 3 pes.
45 | WELD CONNECTOR ADAPTER MC | 390278 | * | EA 1 R1,51,L3 / \/ 794 7/ 2 pes.
46 | INTERCEPT LINE PIPE STOP MA | 390379 | A | EA 6 22A4 é, ,\/ 7554}4 63 pcs.
47 | Q1/Q3 PIPE ANCHOR MC | 390486 | * | EA 1 R8,S1L4| | / 7935 7 2 pes.
48 | Q3 COLD MASS ASSEMBLY ME | 390108 | B ICB HAS
s | ZPOUPNGLNENORPEND | o [ ogugso | + [ea| 1 |moaa| | |/ | BZSbel ke
50 g;é‘:g'l'gﬁ ‘Q’:O'gEE NON-IP END MC | 390663 | * | EA 1 R7,1,2 { V/ 8) AN 3 1pc
51 é;’:é:;ﬁ)iffv'g_;w:&o"” END | mp | 300670 | * | EA 3 R132 | \/ 820 3’3 3 pes.
52 | 4.5K INTERCEPT TUBE BAR BRACE| MB | 390816 | * | EA 2 22B7 Z \/ , ﬁ 375 e 12 pes.
53 ';"f;;‘fé’.;’[’" LGHEXSHCS, 18-8| . | 303017 | * | EA 4 2288 4, \/ 7326 8) 29 pes.
54 | M6 HEX NUT, 18-8 STN STEEL MA | 393022 | A | EA 4 22C5 4 \/ 737 (> (/ 35 pes.
55 | M6 FLAT WASHER 18-8 STNSTEEL| MA | 393024 | * | EA 4 22C5 4 4 7 g 8 O( ] 56 pcs.
56 g'.fELE?_CK WASHER 18-8 STN MA | 393026 | * | EA 4 22C6 LJ \/ 93 //’ 63 pcs.

Q3 HEAT EXCHANGER ASSEMBLY ME | 390214 | A | EA 1 e

LQXC09 - Q3 Cryostat Final Assembly
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G | moer o un]| Sty o Gty | Ear. T RowtnsForm [ S Mo

57 | CORRUGATED TUBE FLANGE MB | 390030 | A [EA| 1 21A2 / \/ 77207 44 pes.

OUTER SHELL WELDMENT MD | 390385 | A |EA| 1 v
58 | FLAT END CAP MD | 390178 | * | EA| 1 7@47{.
5 I';I:'E’»;T EXCHGER OUTER SHELL MD | 390215 | * | EA| 1 PIN [ (/ 4c9999 1pe
60 | EXTENSION SPOOL MD | 390659 | * | EA| 1 R1013 | | V4 8/ o) 1pc
61 | EXTENSION WELD FITTING MD | 390661 | * | EA| 1

CORRUGATED TUBE ASSEMBLY ME | 390216 | A [EA| 1
62 | CORRUGATED TUBE SUPPORT MC | 390028 | * |EA| 6 |R9,S1L4 [ﬂ V4 333/ “ 36 pes.
63 | CORRUGATED TUBERESTRICTOR | MC | 390029 | A | EA| 1 |RosiL4| / \/ 7L 38 pes.
64 | CORRUGATED TUBE WELDMENT | ME | 300395 | A | EA| 1 PIN \ \ ?—ﬁ L&} 1pc
65 | EXTENSION ADAPTER MD | 390658 | * [EA| 1 rR114 || t/ &

lc:js‘s _PFELIEET;'AOSSEMBLY INSULATION. | e | 200545 | A | EA| 1
66 | Q1/Q3 MLI END BLANKET ME | 390542 | * |EA| 2 |ICBHas
67 | Q1/Q3 MLIMID BLANKET ME | 390543 | * |EA| 1 ICB Has

i\:; S&Eaeé IIF\I(STALLATION TIE ROD Mc | asess |+ | Ea| 2
| S rmearomay | wa [mom | e 2 | mae|p |/ | dopgz| e
69 | JAM NUT (LH) MA | 393046 | * | EA| 4 2206 4 \/ ‘&;(1) 74, 8 pes.

LQXC09 - Q3 Cryostat Final Assembly
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70 3":% ANSIHEXTHIN JAM NUT 1/2-13| ) | 393225 | = | EA 8 23B5 5 \/ (5(22975 59 pcs.
71 3;?: ';'::_EF‘;’)UP"'NG NUT 1/2-13 MA | 393226 | * | EA 4 2386 4 V4 5 36 27 15 pcs.
72 :?T_Eﬁ";o ROD1/213UNC-24x8| 393227 | * | EA 2 R7,2,4 L \/ &4 ‘7‘(:(:)%- 4 pcs.
73 (TL'::ﬁngTDL%%Z”Z'” UNC-24 MA | 393228 | * | EA 2 R1,2,3 Z V4 Cs A2 4 pcs.

e e | umn | - ea]
74 | TIE BAR SHIM, 6.4 mm MB | 390118 | * | EA 4 21B3 4_ v 77224 39 pcs.
75 | TIE BAR SHIM, 2.4 mm MB | 390119 | * | EA 4 21B4 4 |_/ B '30‘/2 35 pes.
76 | TIE BAR SHIM, 0.8 mm MB | 390120 | * | EA 4 2184 4 \/ 7720 2 21 pes.
77 | SUSPENSION MTG BRACKET MD | 390279 | * | EA 4 R9,S1,L1 4, \/ 77 {f;o 8 pes.
78 | Q1/Q3 TIE BAR ASSEMBLY MC | 390400 | * | EA 2 PIN gl \/ 2 4 pes.
79 2;;;;;_':“5 WELDED ME | 390529 | B ICB HAS
80 ;n:Eino.o mmLGSHCS 18-8STN | ma | 303020 | * |EA| 12 |2 R2.37 27 pes.
81 | M8 HEX NUT, 18-8 STN STEEL MA | 393023 | * |EA| 12 2¢5 | |7 l/ 273(9/0 331 pes.
82 | M8 FLAT WASHER, 18-8 STNSTEEL| MA | 393025 | * | EA| 12 22C6 [ Vv A Z ')/ 8 314 pes.
83 ng'E?.CK WASHER, 18-8 STN MA | 303027 | * | EA| 12 l \/ :

FIXED SUPPORT ASSEMBLY ME | 390041 | D | EA 1

84 iﬁfg i:::’h:B?_\;STEM SUPPORT ME | 390043 | B | EA 1 NT02408 1pc

LQXC09 - Q3 Cryostat Final Assembly
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- Dwg .. | Quantity . Quantity E&F Routing Form Spares Number /
Description Size Number | Rev| Unit Required Location Issued Verified Number Comment
SUSPENSION SYSTEM SUPPORT 9
85 | o MB | 390047 | B | EA 2 Re,S3L2| . \/ 7 G /4 16 pes.
SUSPENSION SYSTEM SUPPORT \/ > - -
8 | DINSHIM. I MA | 390275 | A [EA| 8 21D1 & o) 32957 293 pes.
SUSPENSION SYSTEM SUPPORT . \/ > a4
87 | DIN SHIM - 0.5mm MA | 390276 EA 8 21D1 8 P BE28 /Q 8 pes.
SUSPENSION SYSTEM SUPPORT j / p
88 | DN BOLTS MA | 390277 EA| 8 21D1 A 7/ 3 58 pes.
89 | TWO PIECE CLAMP ON COLLAR MA | 390321 | A | EA 4 22A1 4 (/ V2 q /2. 8 pcs.
SUSPENSION SYSTEM SUPPORT . _
% | PINSHIM 0.13 mm MA | 390480 EA s |Rasa4l A V2 79 Z/ 283 pcs.
SUSPENSION SYSTEM SUPPORT .
O | SHIM 0.25 mm MA | 390481 EA| 12 |R2s2u4| | l/ 79122 361 pes.
SLIDING SUPPORT ASSEMBLY ME | 390042 | C | EA 1
SUSPENSION SYSTEM SUPPORT
92 | LING ASSEMBLY ME | 390043 | B | EA 1 NT02409 v' 4 :\2@90(0 3 pes.
o3 | SuSPENSIONSYSTEMSUPPORT | g | 300047 | B |EA| 2 |Res3L2 72|V 769 /4 16 pes.
SUSPENSION SYSTEM SUPPORT 2 o
94 | DIN SHIM - 1mm MA | 390275 | A |EA| 8 21D1 ) V4 B3295 2903 pes.
SUSPENSION SYSTEM SUPPORT .
95 | DN SHIM - 0.5mm MA | 390276 EA 8 ICB Has
SUSPENSION SYSTEM SUPPORT .
% | LINBOLTS MA | 390277 EA 8 21D1 5 \/ 7(09{ 3 58 pcs.
SUSPENSION SYSTEM SUPPORT . \/ -
7 | BINSHIM 0.13 mmm MA | 390480 EA| 8 |R2s2L4| A A 792 [ 283 pcs.
SUSPENSION SYSTEM SUPPORT . . i/ ]
7
98 | SHIM 0.25mm MA | 390481 EA| 12 |R2S2L4| [7_ 7922 361 pcs.
Q3 MAGNET INSULATION " e
INSTALLATION ME | 390827 | B | EA 1
99 | MOUNTING LUG BLANKET MC | 390496 | * | EA 8 & l/
Site 38 62 pcs.

LQXC09 - Q3 Cryostat Final Assembly

Page 7 of 8

Serial No. LQXC09




TD - Engineering Fabric..ion Component Kit List
_ Dwg .. | Quantity . Quantity E&F Routing Form Spares Number /
Description Size Number | Rev | Unit Required Location Issued Verified Number Comment

100 | Q1/Q3 END BLANKET ME 390521 | * | EA 2
ICB Has

101 | Q1/Q3 MID BLANKET ME 390522 | * | EA 1
ICB Has

LQXCO09 - Q3 Cryostat Final Assembly Page 8 of 8
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