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TD/Engineering & Fabrication

Specification # 5520-TR-333730

September 27, 2005

Rev.D
Revision Page (1 of 3)
Revision  Step No. Revision Description TRR No. Date
None N/A Initial Release N/A 9/10/04
A 44 Modified Step. Changed Qty of Pipe Supports {MD-390092) from 2 to 3 per 1689 12/15/04
LQXCO01.
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, LQXCO! and
Tom Page.
5.8 Moved Step. “Install the Cold Mass Insulation Mounting Lug Blankets
(MC-390496).” per TR-333730, LQXCO! 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 Lo Added Step. “Protect the bellows during all stages of production.” DR No. 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 Modifted Step. Added, removed and re-arranged sequence of steps per
marked up traveler from LHC Production Engineer.
4.41 Added Step. “Tnstall the Fiducial Mounting Blocks (MB-390808) per Q3
Cold Mass Welded Assembly (ME-390529).”
4.42 Added Step. “Weld the Fiducial Mounting Blocks {MB-390808) per Q3 Cold
Mass Welded Assembly (ME-390529)."
445 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 each of the three 4.5k Intercept Lines
(MB-390226).
4.67 Added Step. “Leak check the Cooldown Line (MDB-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 Assembiy.”

LHC Q3 - LQXC Cryostat Final Assembly

Per LQXCO02.

Page 2 of 40
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TD/Engineering & Fabrication Specification # 5520-TR-333730
September 27, 2005

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 &/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.
8.7 Added Step. “Perform a Final Stretched Wire measurement.”
Per TR-333755 - LQXAD4.
8.8 Added Step. “Perform a Final Cryostat Pipe Survey measurement.”
Per TR-333755 - LQXAO4.
D 4.5 Removed Step. “Install Pipe Anchor (MC-390486) on the Cold Mass per (33 1765 9/27103
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.
i 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)
445 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-
300213)." 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
Screws, raise Cold Mass two (2) full turns.” Per Damon Bice.
)
LHC Q3 — LQXC Cryostat Final Assembly LHC Serial No.: LOXCO08-0
Notes:
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TD/Engineering & Fabrication Specification # 3520-TR-333730
September 27, 2005
Rev. D

Revision Page (3 of 3}

Revision  Step No. Revision Description TRR No. Date

D 6.8 Added Step. “Ensure Cold Mass has been adjusted in the Yacoum Vessel and 1765 9127/05
(Continued) that all eight (8) Adjusting Screw Holes are aligned with threaded holes of (Continued)

Suspension System.” (Crew Chief Signoff) Per Damon Bice.

6.8 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.

6.11 Added Step. “Install the Support Bracket Assemblies (Qty. 4) (MD-390783)
as per (33 Thermal Shield Assembly (ME-390436)." Per Damon Bice.

7.1 Modified Step. Changed Q3 Resistance table. Moved KEK label resistance
check ai-bl to Nominal resistance group 6.75 Q 10 6.85 Q. Added MFR O
column to RTD Table, per Dameoen Bice.

8.1 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.

8.2 Added Step. “Verify the mark has been placed at the appropriate cutoff
location as per Q3 Module Assembly (ME-369900). ...” New Step 4.62.

8.2 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.

8.7 Modified Step. “Perform a Final Stretched Wire measurement.” Moved to
New Step 8.1.

8.8 Modified Step. “Perform a Final Cryostat Pipe Survey measurement.”
Moved to New Step 8.2.

LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC08-0
Notes:
Page 4 of 40



TD/Engineering & Fabrication Specification # 5520-TR-333730

September 27, 2005

Rev. D
Ensure appropriate memos and specific instructions are placed with the traveler before issuing the
I sub traveler binder to production.
1.0 General Notes
L1 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 cotrected by placing a single line through the error. initial and date the error
before adding the correct data.
1.3 All Discrepancy Reports issued shall be recorded in the left margin next to the applicable
step.
14 Personnel shall perform all tasks in accordance with current applicable ES&H guidelines
and those specified within the step.
1.5 Cover the product/assembly with Green Herculite (Fermi stock 1740-0100) when not
being serviced or assembled.
16 Protect the Bellows during all stages of production.
2.0 Parts Kit List
2.1 Attach the completed Parts Kit for this production operation to this traveler. Ensure that
the serial number on the Parts Kit matches the serial number of this traveler. Verify that
it received is gpmplete. i
) SO~ 2fislos
ocess Engineet{&g_fgagignee Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXCQ8-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333730

September 27, 2003

Rev.D
3.0 Vacuum Vessel Preparation and Painting
3.1 Record the Vacuum Vessel Serial Number.
29
H
4 /gt
Technician(s) Date
3.2 Inspect the transition area between the Support Sections and Tube Sections. Grind smooth
if necessary. )
Jd,.ed Lo
Technician(s) Date
33 CI:EK Vacuum Vessel (ME-390133} using a vacuum cleaner or equivalent.
e ) of
Téchnician(s) Date
34 Attach the Leak Check sticker for the Vacuum Vessel Assembly (ME-390133) per
ES-107240 to the table below.
Part No. ‘ DETERMINATION OF DETECTABLE LEAK
! -
PART ! SCALE SCALE
- no P E 390,32 s OIS DETERMINATION OF MINIMUM
T ~—~  BEFORE WHILE DETECTABLE LEAK -
DATE | OPER S | HELUM | ENCLOSURE
TIME, ' LAST NAME °  PROBE FLOODING MDS  ({Response - Bekgnd - Leak Value) = MDL
S/2¢/ oy Q/ , A
| <
— Cormew | 25 s 2 FARS zs’;_ £.33 2z,
L
W 1are
Insbector Date ©
LHC Q3 — LQXC Cryostat Final Assembly LHC Serial No.: LQXC08-0

Notes:
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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.
) Foon O?I/ O(D/O(o
ﬁmici‘an(s) & Date |
3.6 Mask the Stainless Steel Components of the Vacuum Vessel for painting.
©. Frro Of /e /(o
Technician(é) & Date /
37 Prime the Vacuum Vessel using Rust-o-leum (Fermi stock 1825-4000).
O. T o, O/ o /o0
Technician(s} 6] Datd I
3.8 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.
\JM 1/
Lead Person Date '
39 Verify that the Adjusting Screws (MA-393039 and MA-390878) will thread easily into the
4 appropriate holes in the Vacuum Vessel (ME-390122).
N Lo/t
Crew Chief Date /
3.10  Paint the Vacuum Vessel using Flambeau Red {(Fermi stock 1825-3710). oF
C)-Tuon o/ S (0G
Techmuands) 8] Date/ O’{
LHC Q3 — LQXC Cryostat Final Assembly LHC Serial No.: LQXCO08-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333730

September 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.
3 5 -
. S R R 2
echnician(s) Date
4.2 Clean the Pipe Supports with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes
(Fermi stock 1660-2500).0r equivalent.
////-/(__,‘:-{. . L—’" ;’i o o / .;///LC//::Z
Technician(s) Date’ =~ '
43 Install Cold Mass Insulation per Q3 Cold Mass Magnet Insulation Installation
(ME-390527). T
e e oL (// 2L G
TeChnicianis) 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
/
7 . /(7 ":?
L L A gl /}/(/VZ’ o2l
Technician(s) / 4 Date ! !
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXC08-0
Notes:
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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

Feet and slit blankets cnraumferentmlly at the Pipe Supports. )
/ = ” ’ (7 ("? /57(/(’/”(';
chhmcu:]@(»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 are 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 / UNIN§IALLM:‘| BLANKETS

IP END NON-IP END
(View from “North” End of Magnet {ooking “South’)
Figure 4.6-A

e A
T s A C’/b

L

Tedhmictinte) Date

47 Remove Pipe Supports (MD-390092) and blankets. Wrap blankets in plastic bag to keep
clean for later use. Label blankfg_as they are removed for later posmonmg

= :>/

e .

Tébhﬁié"iarﬁj Ce Datc

4.8 Install Pipe Supports (MD-390092) to same focations as in step 4.4
e / ~5 % //

Technician(s) - Date

4.9 Clean the Cold Mass and the Retainer Clips (MA-390103) with Ethyl Alcohol
(Ferm1 stock 1920-0550) and Kmé% {Fermi stock 1660-2500) or equivalent. .

7 N4 /// ?//Wé
Techn1c1mﬂs) /9’ - Date

LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC08-0

Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333730
September 27. 20035

Rev. D
4.10 Weld the Retainer Clips (MA-390103) to the Cold Mass Outer Shell as per the
Q3 @ryostat Intergal Piping Assembly (ME-390213).
,jf’ﬁc A // A S /é 6 G
“Weldor(s) Date
24
4.11 Install the Threaded Rods (Tie Rod Assembly) (MC-390638). See copy of step-19-8
(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 4’ > 2
on-IP South to IP South F1S2 m (
> .
F e ook
/'{ echnician(s) Date
4.12 Install Tie Bar Retaining Clamp (MB-390136) as per Q3 Cryostat Internal Piping
Assgmbly (ME-390213).
e 5L o
Teéhnic?an(s) Date
4.13  Clean the Q3 Heat Exchanger Cuter Shell (MD-390385), Q3 Pumping Line (MB-390224)
and the Q3 Cool Down Line (MB-390223) with Ethyl Alcoho! (Fermi stock 1920-0550)
and Kimwipes (Fermi stock 1660-2508) erequivalent.
ﬁ %: T e - [)//’,'«_ - S é‘; T
Technician(s)= T =T Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOQX(C08-0
Notes:
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TD/Engineering & Fabrication Specification # 3520-TR-333730

4.14

September 27, 2005
Rev. D

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 (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.

.)/' /"-

R ENES S PRV
'Fechniciﬁﬁff)’ < Date
415  Slide the Heat Exchanger Outer Shell (ME-390215) through ail three supports and both
Suspension Rings.
Note(s):
Ensure the cross over hole in the Heat Exchanger Pipe is lined up with the
! ele End Dome. ‘ /
Tedﬁnicia‘r‘{(s’s) Date ' 7
4.16  Position th Qﬁ Anchor (MC-390486).
) .
g /6 el
Technician(s) Date !
4.17 Pothanger Weld Connector Adapter (MC-390278).
. 3/ 5/ o
Technician(s) Date '
4.18  Posijion ihe Heal E}L"hanger Guier Shell Dipe (ME-320215). :
| o) AL
Technician(s) Date =
4.19 Clean the Non-1P End of the Heat Exchanger Corrugated Tube (MC-390217) and the
Non-IP End Inner Tube Adapter (MC-390658).
M‘wﬁﬂ 2/2/06
Techhician(s) Date
4.20 Weld the Non-TP End Inner Tube Adapter (MC-390658) to the Heat Exchanger Corrugated
Tube (MC-390217) per Q3 Heat Exchanger Corrugated Tube Weldment (ME-390393).
Mg e 2/21/a0
Weldor(s) Date ©
}
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXC08-0

Notes:
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TD/Engineering & Fabrication

Specification # 5520-TR-333730
September 27, 2005

Rev. D
4.214 Perform a Leak Check on the Non-IP End Inner Tube Adapter {MC-390658) and the Heat
Exchanger Corrugated Tube (MC-390217}
Lodealtart No. - — DETERMINATION OF DETECTABLE LEAK
*M M.D.S. < ({Response ~ Background) = Leak value) = MDL
o SCALE UNITS | SCALE UNITS
OPERATOR’S BEFORE WHILE y
L AST NAME iy ENCLOSURE MDS Response | Background Leak Vuluc MDIL.
PROBE FLOODING
© N \0
W@ ae . [BLX\ILX] R |70XS 3oXY | SAUE? |2 UPE—
K]
hY
R~-22.0k
Insp Date
4.22 Assemble the Q3 Heat Exchanger Corrugated Tube Assembly (ME-390216).
. ra o~ .
cutk (U AR e L {J_. R
Technic{an(s) ) Date
4.23 Inse} the Q3 Heat Exchanger Corrugated Tube Assembly (ME-390216).
X“;' J , }‘I ko /;‘7( b
Technician(s) Date’
4.24 Position Q3 Heat Exchanger Corrugated Tube Assembly (ME-390216).
Ll o Cf o
Technician(s) Date
4.25 Position the Heat Exchanger Flat End Cap (MD-390178).
/’1
= >/¢/ge
TJechnician(s) Date
426

T

LHC Q3 - LQXC Cryostat Final Assembly

Purje thi Assemblﬁ using Argon (Ar) gas.

Techmcnan(s)

5](0[%

Date

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

Note(s):
DO NOT WELD THE HEAT EXCHANGER INNER TUBE TO THE END
CAP”L
)7'/ h____ 2 / & [ob
Weldor(s) Date

LHC Serial No.: LQXC08-0
Notes:
Page 12 of 40
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TD/Engineering & Fabrication Specification # 3520-TR-333730

September 27, 2005
Rev. D

@ 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
AP .
45 Weldor(-}) Date '
, e
k 4.29 % Tack weld the Heat Exchanger Flat End Cap (MD-390178) to the Outer Shell Weldment
T (MD-390385)
Note(s):
DO NOT WELD THE HEAT EXCHANGER INNER TUBE TO THE END
/ CAP!I
Sy - 3 /e Soc
Weldor(s:) Date
430  Weld the Heat Exchanger Outer Shell Pipe (ME- 390215) to the Heat Exchanger Weld Connector
Addg&:r (MC- ?90278) as . per Q3 Cryostat Assembly Internal P1pmg -390
Y/ S L /o
We}dor(s) Date
431 Waeld the IP End Dome 90° Elbow {MC-390220 of Non-IP End Dome Weldment MD-390219)
to the Heat };xchanger Weld Connector Adapter (MC-390278) as per Q3 Cryostat Assembly
Interp&al Piping ( E 39@213)
'{ z’\_.m__.__.\_q___‘ j /é, < <
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-3903835).
Jin A, (e 2 e /o .
Weldor(s) Datc
433 Ensure the Pipe Anchor is in the correct position per Q3 Cryostat Assembly Internal
Piping (ME-390213).
Crew Chief Date
4.34 Weld the Q3 Pipe Anchor (MC-390486) to the Cold Mass Assembly (ME-390528) as per
ryostat Assembly Internal Piping (ME-390213).
A b 3 ‘/é /5 <
Vdor(s) Date
4.35 Welg the Heat Exchanger Outer Shell Pipe (MD-390215) to the Pipe Anchor (MC-390486).
[ A 3 Je [0k
Weldor(s) Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXC08-0

Notes:
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TD/Engineering & Fabrication Specification # 3520-TR-333730
September 27, 2005

Rev. D
4.36 Determine the length of the Heat Exchanger Quter Shell Extension Spool (MD-390639).
(Contact Responsible Authority for details, if necessary).
+—— 33%0mm ——————»
- < 75mm
Vacuum :
Vessel
Flange
A4 127.5mm —>
£ <+ 222.5mm ——p
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 feast two (2) technicians,
23 un
Record measurement here:  ZIXS rary
4.36.3 Subtract 222.5 from the above measurement. This is the amount to shorten the
spool.
Above measurement: 22)L{ M rn
Subtract: -222.5
Shorten Spool by: 115 mm
4.36.4 Mark up drawing and give to machine shop or equivalent to shorten spool.
i ! .
D) 312l
Technician(s) Date '
e /[) y
] - ~7
i 3 e
(.1 ’J a
Responsible Authority/Physicist Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC08-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333730
September 27, 2005

Rev. D
4.37  Position Heat Exchanger Quter Shell Extension Spool (MD-3%0659).
j
7
Technician(s) Date
4.38  Weld the Heat Exchanger Outer Shell Extension Spool (MD- 390659)
A A b 5 [og
Weldor(s) Date
4.39 Position the Q3 Heat Exchanger Corrugated Tube Assembly (ME-390216) per Q3 Heat
Emsﬁlbly (ME-390214).
Téchnician(s) Date
4.40 Verify that the Q3 Heat Exchanger Corrugated Tube Assembly (ME-390216) is
perpendicular to the Quter Shell Weldment (ME-390385) as per Q3 Heat Exchanger
Ass ml;\ly (ME-390214).
U erute) 3/2 /e
Crew Chief Date
e /‘/—\h‘
1' 441 }Weld the Q3 Heat Exchanger Corrugated Tube Assembly (ME-390216) to the Outer Shell
We ent (ME 390’585) as per Q3 Heat Exchanger Assembly (ME-3902-4).
.‘.’e,uo Date
; <
‘ @.42 * Weld the Heat Exchanger Corrugated Tube Flange (MB-390030) to the Heat Exchanger
Ou r Shell (ME-390385} as per Q3 Heat Exchanger Asqembly (ME-390214).
ﬁ b 7 /s
Weldor(s) Date
443 Ins\e(r{;g;(i@n Line Tube (MC-390225).
4 3/2/gc
Technician(s) Date
)
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC08-0
’ Notes:
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Insert the Pumziqg Line Tube (MB-390224).
y nls
;@L\Wy / 32 i

’I‘rechnician(s) Date' !

'{Veld the Cooldown Line End Flange (MB-390033) to the IP End of the Q3 Caol Down

Z -390255) as per Q? Cryostat Internal Piping Assembly (ME-390213).

A 1/7/¢6¢

7 Wcldor(s) Date
;"4' 446 Weld the Pumping Line Flange (MC-390032) to the TP End of the Pumping Line Tube
‘. (MB-390224) per Q3 Cryostat Internat Piping Assembly (ME-390213)
AT A b /77706
yWeldor(E;) Date
4.47 Posggtion the Coolggwn Line Non-IP End Extension Spool (ME-390663).
Qo 2|2 ps
T&:hnician(s) Date
4.48 Position the Pumpigg Line Non-IP End Extension Spool (ME-3%0650).
) 5L
Tecﬁnician(s) Date
[ 449 / Weld the Cooldown Line Non-IP End Extension Speol (ME-390663) to the Cooldown Line
K_,/ " TubeAMB-390225) per Q3 Cryostat Internal Piping Assembly (ME-390213).
O EYANr
Weldor{s) Date
450 - Wclci the Pumping Line Non-IP End Extension Spool (ME-390630) to the Pumping Line
s (MB 390224) per Q3  Cryostat Internal Piping Assembly (ME-390213).
, / /
/- 7 A e 3 /7/06
Weldor(s) Date
451 Position the Cooldown Line Tube (MB-390225} and the Pumping Line Tube (MB-390224)
per Q3 Cryostat Igternal Piping Assembly (ME-390213).
L ¢ 35/ e
Téchnician(s) Date
452 Purge the Cooldown Line Tube (MB-390225) and the Pumping Line Tube (MB-390224)
and the Cold Mags with Argon Gas (Ar). .
XEW 34 /¢
Inspector Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXC08-0

Notes:
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! / 4.53 " Weld the Cool Down Line (MC-390225) and the Pumping Line Tube (MB-390224) to the
b L, ' Q3 Pjpe Anchor (M(C-390486) as per Q3 Cryostat Assembly Internal Piping (ME-390213).
! t
‘. . ! a ~1 o - -
/ ép/(/( (A —— /53706
Weldor(s) Date
454  Insert Q3 4.5k Intercept Line Tubes (MB-390226) as per Q3 Heat Exchanger Assembly
(ME-390214).
' 3] 8/ s
“Fechnician(s) Date
4.55 Puree the Q3 4.5k Intercept Line Tubes (MB-390226). )
Q&m&.@ 3/3/ ¢
Téchnician(s) Date
) 4.’56\"; Weld the 4.5k Intercept Line Non-IP End Extension Weldments (ME-390679) to the 4.5k
Lo In;cifccpt Line Tubes (MB-390226) as per Q3 Cryostat Assembly Intcr}wl Pip)',ng {ME-390213).
A ’ : : 5 (
Y 3/5/0C
Weldor(s) Date
(457 \ Ensuring that the Q3 4.5k Intercept Line Pipes (MB-390226) have been purged. weld the
e Intercept Line Pipe Stops (MA-390379) as per Q3 Cryostat Assembly Internal Piping
(MI§/£90213). .
vl A A o — 2 / s / 26
y44A% \/J{‘ 5'/{' - & r,? 6
;‘ Weldor(s) Date
)
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXCO08-0
Notes:
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Mark and position the 4.5k Intercept Tube Brace Bar (MB-

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

-390816) for welding as per Q3

fé’/(cfc

)y Internal Piping (ME-3902} 3}

A ad

4.58
ryostat Assembl
o \%ﬁ? T
Techmman(s)

¢ 459 ¢

Date

Weld the 4.5k Intercept Tube Brace B {MB-390816) as per Q3 Cryostat Assembly
Interna! Piping (ME-390213). ——

4.5k Intercept CVELD 1T WG 22 D)
L TS A S
T”be\B’ace Ba'/ %tiﬁ\ m.M N4 A SHOM
\ Y 14
\ /] JYF. (4] PLACES y /}4\/\\
A i ;'2 1)
i \g_/
4.5k Intercept | |
Tube Brace Bar — 50 g |
P, 4.5 INTERCEPT BRACE DETAIL
CTYR. BOTH CNDS
) bCﬂLE; T 7
/ : - .
&;(7? /4 ,/;\ £ /5’/54‘

{ Weldor(s)

LHC Q3 - LQXC Cryostat Final Assembly

Date

LHC Serial No.: LOXC08-0
Notes:
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460  Mark the Fiducial Mounting Blocks (MB-390808} per Q3 Cold Mass Welded Assembly

! (Mﬁlﬁ@ 3/7/se

Tedimician(s) Date
I
/46l Weld the Fiducial Mounting Blocks (MB-390808) per Q3 Cold Mass Welded Assembly
(ME-390529).
Ve . (BGIH 2835 -% Tolxl -
e,
S // ;,(_,_‘m\ N N
CEr
3 S
} N
) i
' Z ! FIDUCIAL MOUNTING BLOCK
;f// A (i , .\
/91/' 1. ¥y S 7 b=
Weldor(s) Date
)
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC08-0

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). Remove any
Kapton insulation from the end of the lead to approximately 4 inches beyond the cutoff
mark. Clamp the Leads. individually, using the “Lead Clamp Block Tooling”™.
j . :
[Tyt
Technician(s} Date
4.63 Verify the mark has been placed at the appropriate cutoff location as per Q3 Module
Assembly (ME-369900).
Responsif)}e Authm’ity/Physicist Date
464 INTHE PRESENCE OF THE RESPONSIBLE AUTHORITY,
cut the Power Leads and the corrector bus at the appropriate cutoff location {mark) as per
Q3Kodu e Assembly (ME-369900). !
*YM Nglgt
chhnicié"n(s) Date
QGC%\ M 2 /10]be
Responsibié)&uthority/Physicist Jate
4.65 Fuse she Ends of the Leads.
b 4 b . 3 Jre /ot
Wcldor(s) Date
4.66 Removg Clamps when fusing is complete and it is safe to do so.
)@7' V4 jf_l)ié&_
Technician(s) Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC08-0
Notes:
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4.67 PM%S Assembly for Pressure Test at 363 psi.
A 3 2] / Po
Technician(s) Date
468  Verify Cold Mags Assembly is ready for Pressure Test at 363 psi.
— =
] v | A jﬁ T/AQ
Responsible Authority/Physicist Date
469  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
and only personnel directly involved with the test will
be present.
. ) 3 oo
Responsible Authority/Physicist Date '
4,770 Leak Check 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
ERATO SCALE UNITS | SCALE UNITS
QP TOR’'S BEFORE WHILE . .
U AST NAME HELIUM ENCLOSURE MDS Response | Background Leak Value MDL
PROBE FLOODING
\ L VA o 10
):D(\.U L‘}@(’ (.I'Okl a (96& Lﬁ)k, 3Lc7_l_xE"8 E}_@xE'»—
D Ode AR oo
Inspector Datd !
}

LHC Serial No.: LQXC08-0

Notes:
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4,71 Leak check the three Q3 4.5k Intercept Lines (MB-390226.
Q3 IP END VIEW
N o o No Tube
M location
4.5k Intercept Line - #1
Part No. DETERMINATION OF DETECTABLE LEAK
M.D.S. + ((Response — Background} + Leak value) = MDL
SCALE UNITS | SCALE UNITS
OPERATOR'S BEFORE WHILE !
LAST NAME HELIUM ENCLOSURE MDS Response | Background Leak Value MDL
PROBE FLOODING
Ly z , I3 ; 3 B e
6 : IR e - ) Jo
S [ Hordod | 2 Ispes] Uovibese 2 el

¥

LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC08-0

Notes:
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i 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
SCALE UNITS | SCALE UNITS
OPERATOR’S BEFORE WHILE
LAST NAME HELIUM ENCLOSURE MDS Response Background Leak Value MDL
PROBE FLOODING
) 7 - C o - -~
O okl (e | 3 ks o] 40Bxe s 38 xedO

LHC Q3 - LQXC Cryostat Final Assembly

Page 23 of 40

LHC Serial No.: LOXC08-0

Notes:
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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
0 OR'S SCALE UNITS | SCALE UNITS
PERATCR" BEFORE WHILE \ .
LAST NAME HELIUM | ENCLOSURE MDS Response | Background | Leak Value MDL
PROBE FLOODING
, . - ) — o ) 15
DA oM e | D | Eroafpo | 2855e0| i xe—
L

) O = ) iffoooc .

Inspector Date’ !

LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC08-0

Notes:
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) 4.72 Leak Check the Cooldown Line (MD-3902235).
Q3 IP END VIEW
Cooldown Line (MD-390225)
Part No. DETERMINATION OF DETECTABLE LEAK
} M.D.5. = ((Responsc — Background) + Leak value} = MDL
OPER SCALE UNITS | SCALE UNITS
PERATOR’S BEFORE WHILE
LAST NAME HELIUM ENCLOSURE MDS Response | Background Leak Value MDL
PROBE FLOODING
[ ] - o . . Io
(DD 5 ed gt | 2 lsois | e 10850 s B '

)

W e

Technician(s)

LHC Q3 - LQXC Cryostat Final Assembly

Page 25 of 40
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Dafe

LHC Serial No.: LOXC08-0
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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
SCALE UNITS | SCALE UNITS
QOPERATOR'S BEFORE WHiL.E y . . .
LAST NAME HELIUM ENCLOSURE MDS Response | Background | Leak Valuc MDL
PROBE FLOODING

Yy - d e s -y o ‘ 10
O Opr_ ¥l (o 9] OFS| ol (32852 b xe-

Technician(s)

3Y Posc.

LHC Q3 - LQXC Cryostat Final Assembly

Date

LHC Serial No.: LQXC08-0
Notes:
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X 5.0 Shield Assembly
!
5.1 Install theQ6ld Mass Insulation Mounting Lug Blankets (MC-390496).
A . g =Y
chnitian(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 Sections line up with Support Rollers.
A 3)1s/et
Technician{s) Date
5.3 Insert the.Mid Section (ME-390435) and the Support Bands (MD-390083).
S —— ; -
Tﬁhnician(s) Date
54 Assemble the bottom half of the shield. Leave all bolts loose. Spray all screw threads with
p— ~
S-/t 0w
Date
55 Assemble the Cooling Tubes (MD-390437) to the Bottom Half of the Shield, leaving all
screwsJoose.
" ‘/;..n.._.\ > / (7Y
} , A oo s [f-OF
: echnician(s) Date
5.6 Tighten all screws on Bottom Half of the Shield. (Screws on Bottom Half of Shield will
be iwﬂcessible after blankets are installed.)
e T, >, -
e D S/6-0C
/ Tethnician(s) Date
57 Lift the Cold Mass and place the Shield Inner and Quter MLI Blankets
(ME-390489 & ME-390490) onto the Insertion Rails in the correct orientation.
Note(s): :
Place the Outer Blanket (ME-390490) on the Rails first.
P 3/ [
chhniciaM) Date !
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXC08-0
Notes:
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5.8 Lower the Cold Mass onto the rails. Ensure the slits in the blankets line up with Support
Rollers.
%] i/ p6

Technician(s) Date

5.9 Install the Cold Mass MLI Blankets per (ME-390527) and in the same position as Step 4.6.

INSTALLING / UNINSTALLING BLANKETS

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

—
P
e e = i d
/ | ech%lan(s) Date

5.10 Cut and install the pipe MLI blankets per Q3 Piping Assembly Insulation Instailation

(ME-390545). T
7 ' / ,
chﬁimaw Date

3.11 Install the IP & NON IP End Shields per Q3 Thermal Shield Assembly (ME-390436).
Spray all screw threads with Molybdenum. Ensure the shield is not sagging prior to the

final tightening of y.
a"/ " P et -
e =008
Techmclaﬁ Date

5.12 Install the Q3 Center Section (Shield) (ME-390435). Leave all screws loose.

>z

éfeeknﬁﬁ(s) Date *
5.13 Tighten alt ShWA—B%OiZS) )
/é’ il P / - /_//
Techmc:an(s) Date
LHC Q3 — LQXC Cryostat Final Assembly LHC Serial No.: LQXCO08-0

Notes:
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) 5.14 Tie Kevlar string around blankets on each side of Suspension Ring Wheels at all locations.
| 7 .
Techniciangs—2<"" 7 Date
5.15 Instait the Shield Blankets (ME-390489 & ME-390490).
/% = 2%
Te Date
5.16 Weld the Non IP Extension Spools (ME-390632, part of ME-390437) per (23 Thermal
Shield Cooling Tube Weldment (ME 350437).
A / [’ A, “ C
ey 3/ a1 /o
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 UNHS | SCALE UNITS
OPERATOR’S BEFORE WHILE . To
LAST NAME l[El.lU&[f; ENCLOSURE MDS Response | Background Leak Value MDL
PROBE FLOODING
, A T i o ™
. N - - L -
ST iy el | =2 BYUS | 1B e B e
: Part No. DETERMINATION OF DETECTABLE LEAK
M.D.S. + ({Response — Background) + Leak value) = MDL
! ’ SCALE UNITS | SCALE UNITS
| ?ii%ﬁgﬁgs E:E{?&E EN&P(I}T;ERE MDS Responsc | Background | Leak Value MDL
PROBE FLOODING
. . . o~ e
-~ ! . L ‘ C .
OO 4 [Uai| B Bus | 4] |3:Gke 31 e’
O b -85 ®oec.
Technician(s) Date

LHC Q3 - LQXC Cryostat Final Assembly

Page 29 of 40

LHC Serial No.: LOXCO08-0
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6.0 Cold Mass Insertion_into the Vacuum Vessel
6.1 Install Pig Steel Repair Putty, or equivalent. between the Vacuum Vessel and the Insertion
Rails WQ/(O .
\AA,’U 3/ ?:} Bl
Teéhnician(s) Date
6.2 Install the Celd Mass Pull-in Tooling.
. 317 (%
Téci'mic‘fan(s) Date
6.3 Mount the Preumatic Winch to floor on the West side of the Vacuum Vessel.
| 3 )17 /g
Technician(s) Date
6.4 Conqnect the cable to the Pull-in Tooling. )
M Mﬂ )12 / 6L
Technician(s) Date
6.5 Pull the Cold Mass Assembly into the Vacuum Vessel.
w RyI=Y
Téchnictan(s} Date ' !
6.6 When the Cold Mass is fully inserted, install the “Top™ Suspension System Adjusting
Screws (MB-390039) and the “Bottom” (C936 Bearing Bronze) Suspension System
Adjusting Screws (MB-390878).
z ./ 7 ~
=2 / 7
Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC08-0
Notes:
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6.7 Qsmg Lower Suspension System Adjusting Screws, raise Cold Mass two (2} full turns.
e T ;
L gde ™ S D G
T}thmman(s) Date
6.8 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.
-5/ 17/
€rew Chief Date
@ Install Target Holders (Right, MD-390539), (Left, MD-390540) and (MD-390211) as per
o TEveS - Q3 Cry?stat General Assembly (ME-390132). ,
. ;\ M /-—Ag‘;;é;
Technician(s} § Date
.
@y Install Reference SO et Cup (MA-390426) as per Q3 Cryostat General Assembly
< (ME-390132) P
| /~2€-00
’[%chmman(s) Date
6.11 Install the Support Bracket Assemblies (Qty. 4) (MD-390783) as per Q3 Thermal Shield
Assernb ME-390436).
i 3-/]-cC
AT 7ﬂvmc13n(5) Dute
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC08-0
Notes:
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7.0 Final Elecrrical 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:

b —

SO NOOTAWLD S

Use Valhalla Scientific 4300B digital micro-chmmeter.

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 f,o to Q3 inner power lead as shown in figure.

Turn test current on.

Connect Viyand V. to voltage taps as shown in resistance table,
To measure Total with leads, connect Vy, to Q4 power lead and Vg to Q3 power lead.
Read resistance and record in traveler.

LHC Q3 - LQXC Cryostat Final Assembl LHC Serial No.. LOXC08-0
Y

Notes:
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) (Q3) Resistance Nominal 3.35 to 3.45 Q
Total Resistance
Connect| Fermi CERN KEK
Vi |VTalQ3 [EE1113 al |
Vio |VTc103 |EE1213 ol 2448 o o
\'§
m |[VTcelQ3 [EE1213 c 3 L/éf(f
Vo |[VTblQ3 |EE1313 b1 4 Q
Total Resistance with Leads
Nominal 6.75 to 6.85 Q
VHI VTalQ3 EE1113 al
Vio |VTb1Q3 |EE1313 b b, 876 0l
Vi Q4 Power Lead o
Vio Q3 Power Lead (a, /S x Q
\A A&O 38 /o
Tecﬁnician(s) Date ' '
Check resistance of Redundant Voltage Taps.
Q3 Redundant Voltage Taps Nominal 3.35 to 3.45 Q
Connect Fermi CERN KEK Resistance
Vi VTa2Q3 EE1123 a2 - L{ ?
Vio VTc2Q3 EE1223 c2 5 ] +
Va VTc2Q3 EE1223 c2
Vio VTb2Q3 EE1323 b2 3 ’ L{ L{g 0
.M_.wfﬂc )18l gt
Technician(s) Date 't
)
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXC08-0
Notes:

Page 33 of 40



TD/Engineering & Fabrication Specification # 5320-TR-333730
September 27, 2005
Rev.D

To measure Ls and Q of a Q3 Cold Mass:

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 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 He, to Quadrant 4 power lead as shown in figura.

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

8. Connect Hoyand Lo buttons to voltage taps as shown below.

G-

To measure Q3.

« To measure Quadrants 184, connect Hyqto VTal (EE1113 for Q3), and Ly to VTc1 (EE1213 for Q3).
+ To measure Quadrants 2&3, connect Hprto VTc1 (EE1213 for Q3), and L, to VTb1 (EE1313 for Q3).
+ To measure total, connect Hyto VTat (EE1113 for Q3), and Ly to VTb1 (EE1313 for Q3).

g. Read Ls and Q from display and record in traveier.

LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXCO08-0
Notes:
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J

LHC Q3 - LQXC Cryostat Final Assembly

Page 35 of 40

j (Q3) Inductance Nominal 15 to 16 mH
Connect] Fermi CERN KEK Total Inductance
Hpor |VTalQ3 [EE1113 al
Leor [VTc1Q3 |EE1213 c1 ['Sgag mH
Hpor [VTclQ3 |EE1213 ct
Leor |VTDIQ3 |EE1313 b1 ]S ‘ 93\ mH
Nominal 30 to 32 mH
Total Inductance
Hpor |VTalQ3 |EE1113 al ] '_
Lor [VTHIQ3 |EE1313 | b % b/ Y39 -
(Q3) Q-Factor Nominal 1.0 to 1.2
Connect| Fermi CERN KEK Total Q
Hpor |VTalQ3 {EE1113 ai
Lpor |VTciQ3 |EE1213 ci l l
; Hpor |VTclQ3 |EE1213 c1 \
| Leor |VTDIQ3 |EE1313 b J
Nominal 1.0 to 1.2
Total inductance
Hpor |VTalQ3 |EE1113 ai
Leor |VIBIQ3 {EE1313 b1 [,
WA ld 2 /18l
Techhician(s) Date /

LHC Serial No.: LOXC08-0
Notes:
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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.
Pewlett HP3457A SENSE INPUT
. o Y — | | e ¥ v [ e | e
[ 3 e | o Y o e i | .
SR i s v [ s [ s | [ v o e e | Lo
e 03 0 s I e I | [ ows o e R S e R o S
Ooof/moo 2®
F==g ‘
/ \
OHMF Button Blue {function) Button
U+ Black |
I+ Yellow; - ’
U-Red | .
I- Green f——o—o——""""_

Thermometer
RTD)

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

Use Hewlett Packard HP3457A digital multimeter.

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

3. Press line button to turn line on.

4. Connect wires as shown in Figure below.

5. Push blue button (function key) once.

6. Push OHMF button.

7. Verify arrow in readout is above the 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.

8. Read resistance in ohms and record in traveler.

H

Pt HP3457A SENSE INPUT

e 1 o e [ | e 1 e it | e | H
OO0 oOoos /Q

= e ] e e e S = ] =] —F ] /{
e (3 s ] s [ o | [ e 3 e e S R S )
Ooocfhoo = / K&

I 1 = -

/ \

OHMF Button Blue {function} Button
Warmup

LHC Q3 ~ LQXC Cryostat Final Assembly
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Heater

LHC Serial No.: LOXC08-0
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TD/Engineering & Fabrication

Specification # 5520-TR-333730
Septernber 27, 2005

Rev. D
Q3 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (=5°): __ 5 /
MFR
Component Fermi CERN Range Resistance Resistance
{Expedition)
Q3 RTD, primary TaQ3 | 778313 | 60to70Q | (#3883, aq 71 B/0 q
Q3 RTD, redundant ThQ3 | TT8323 | 6010700 | (G, 93 0] 45505
Q3 Cryogenic (warm-up) Heater (LE) - | .
wire at top (CERN #1 1+) W1aQ3 | EHB313+
e o > Heator 15) 16 to 18.5Q 17722
ryogenic (warm-up) Heater -
wire at bottom (CERN #1 I-) W2aQ3 | EHB313- 7: (o)
Q3 Cryogenic (warm-up) Heater (Non-
LE) - wire at top (CERN #2 I4) WIbQ3 | EHB323+
16 to 18.50 )
Q3 Cryogenic (warm-up) Heater (Non- w2b03 | EHeapa- | 7327
LE) - wire at bottom (CERN #2 |-) i 0
e 215/86
Tecﬁnician(s) Date

Using the Hewiett Packard HP3457A di

Heater Resistance for (3.

Q3 Protection (Strip) Heater Resistance
Fermi CERN KEK Description Limit Resistance
H1aQ3 | ¥T11 1% ; HAT CircuitA | 2810320
H2aQ3 | YT1113-| HA2 9 4 x4
H1bQ3 [ YT1123+; HB1 Circuit B | 281032 0 «c]
H2bQ3 | YT1123- HB2 295

L Lo

ch’hnician(s)

LHC Q3 - LQXC Cryostai Final Assembly
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gital multimeter, measure the Protection (Strip)

Date

9 18|06

T

LHC Serial No.: LOXC08-0

Notes:



TD/Engineering & Fabrication Specification # 3520-TR-333730

September 27. 2005

Rev. D
7.2 Using the Valhalla 43008, connect 10mA applied voltage thru the corrector Power Leads.
Measure Resistance and record in the table below.
R o “Corrector Bus Leads -
" V3A V3B | H3A | HIB ~ B3A B3B BBA BBB
: V2A V2B H2A i st : B4A B4B A4A A4B :
vm | V1B | HIA - HIB | A2A | A2B | A3A | A3B ]
) (Vlew Looklng from DFBX uTtS 633 - T
C;c:;ﬁ:tr;r Readout Labels Pt:wer La::els Resistance R::i‘:t:‘:cl:e
HI LO
A2A EE8223 .ZS g1 -05710.0630
MQSX EE8223 A2B A2A A2B 765 F 7.22 to 7.98Q
A2A A2B 2745 | 7.20t07.960
V3A EES113 013 .010 to .025Q
MCBXV EE8113 V3B vaa | vaB | % 3p7 | 16.57 1o 18.32Q
V3A V3B ] 73729 16.56 to 18.31Q
H3A EE8123 ( OI 3 010 to .025Q
MCBXH EE8123 H3B H3a | HeB | = D) 20.35 to 22.500
H3A H3B o ds 29 20.35 to 22.50Q
B6A EE8613 s .010 to .025Q
MCTX EE8613 B68 BeA | BeB | 94.06 93.45 to 103.290
B6A B6B 95 ¥ 93.33 to 103.15Q
B3A EE8313 7 .010 10 .025Q
MCSX EE8313 B3B B3a | BB [ 27 /O 26.47 10 29.26Q
B3A B3B 27779 26.45 10 29.230
AdA EE8423 L0 .009 to .011Q
MCOSX EEB423 A4B MA | AMB i1.90 11.18 to 12.36Q
AdA A4B 11 S % 11.12 to 12.29Q
B4A EEB413 L% 054 .01010.0250
MCOX EE8413 B4B B4A | B4B 1 D)%% 11.86 to0 13.11Q
BAA B4B 12,44 12.16 to 13.450
A3A EE8323 ,C\ .009 to .011Q
MCSSX | EE8323 A3B A3A | A3B 1 3.1 | 11.591013.810
A3B \2,.4} | 12.66to 14.000
\A sl : [15/06
Technician(s) Date

LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC08-0
Notes:
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Specification # 5520-TR-333730
September 27, 2005

TD/Engineering & Fabrication

Rev. D
7 8.0 Final Preparations
}
81 Pcrform a Fmal Strctch }rc measurement. /
5[23[06
Respbﬂs{bfe—kﬁmmhysmlst Date
3.2 Perform a Final Cryostat Pipe Survey measurement.
P e > IS Sl
Responsible Authority/Physicist Date
83 - Install Conflat Flanges (MA-390374} w/ Copper Gaskets (MA-390375) and Bolt Set
(MA 390376) to Cryostat as per Q3 Cryoslat General Assembly (ME- 390132)
2 ~2 w
} Ny A Y76
: T‘éc}a‘hiciap(s} 7 ST 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
LAST NAME HELILN ENCLOSURE MDS Response | Background Leak Value MDL
PROBE FLOODING
2B Zoy 2|50 5Rx 1 [285,.. 124
\ E! SOMx || 28| 261,610

Inspector 7 / e

8.5 Ensure a

é,,__,

Date

a4

pe Supports are in place.

T

Resf)onsnb‘!é Authority/Physicist

g1 of

Date

/

[ J/
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC08-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333730
September 27, 2003
Rev. D

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 ail Discrepancy Reports. Nonconformance
Reports. Repait/Rework Forms, Deviation Index and dispositions have been reviewed by the
Responsible Authority for conformance before being approved.

Comments:

V@(Dc?‘%ﬁ%—’ A

Process Engme rin es1gnee Date

LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXC08-0

Notes:
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TD / Engincering Fabrication

Disposition:

Specification No.: 5520-FM-318902
Februaary 1, 2002
Rev. K

Replace damaged bus lead when the magnet is diassembled.

Responsible Authority:

L ]

Corrective Action to Prevent Recurrence:

Rodger Bossert

Date:
[ 6/18/2006 1:07:16 PM

None. On the rare occasions when a magner must be disassembled, ¢
will therefore probably need to be replaced.

i 2]
his lead

will have a high probability of damage, and

Responsible Authority:

[

Rodger Bossert

Date:
[ 6/18/2006 1:07:16 PM |

Corrective Action/Disposition Verified By:

Date:

[ Bob Jonsen | [ 62612006 1:25:36 PM |
Will Configuration be affected?: UOYES Mo
Identified problem area:
[1 Material [ Manpower Wl Method LI Machine L] Measurement
Reviewed By: Date:

Bob Jensen

L |

Discrepancy Report Form

L 672612006 1:28:47 PM_I

DR No: 4308




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

Rev. K
Traveler Title: Specification No: Revision: DR No:
| N/A Not Related to any specific operation | | 1620-TR-111111 J | NONE | [ 4308 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:

[ o |1 369826 1i 18 oxo7 || 0O |

Discrepancy Description:

The tower lead assembly in the bus assembly (369826) was damaged during disassembly. The lower super conductor was
damaged beyond repair on the Q2B side of the magnet.

Qriginator: Date:
[ Steve Gould J ﬁumoos 10:25:12 AMJ

Cause of Nonconformance:

Magnet was not built with capability Lo disassemble. Damage to this lead was diffucult to avoid.

Responsible Authority: Date:
[ Rodger Bossert | [ 6182006 1:07:16 PM |

Discrepancy Report Form DR No: 4308
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TD / Engincering Fabrication Specification No.: 5520-FM-318902
February 1, 2002

Rev. K

Disposition:
Replace leads that have been cut with new ones when the magnet 1s reassembled.

Responsible Authority: Date:

Rodger Bossert j [ 6/18/2006 1:.05:07 Pl\rl

Corrective Action to Prevent Recurrence:
None. This will always be necessary if a magnet nceds to be rebuilt, This is not expected 10 oceur frequently.

Responsible Authority: Date:

] Rodger Bossert | [ 6/18/2006 1:05:07 PM ]
Corrective Action/Disposition Verified By: Date:

[ Bob Jensen ] |_6/26/2006 1:24:57 PM |
Will Configuration be affected?: LI YES M NO
Identified problem area:
J Material U Manpower Wi Method L] Machine L1 Measurement

Reviewed By: Date:

] BobJensen | | 62612006 1:28:25PM |

Discrepancy Report Form DR No: 4307




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

Rev. K
Traveler Title: Specification No: Revision: DR No:
| N/A Not Related to any specilic operation | | 1620-TR-11LLII | { NONE | | 4307 i
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:

| n/a || 369856 |t | LQXB(7 1o ]

Discrepancy Description:

During the disassembly of the magnet. the corrector leads had to be cut at the middle of the cold masses to get the bus tray

(369826) pulled cut of the assembly. The only leads cut were the short corrector bus (369882) that connects to the corrector
coil.

Originator: Date:
Steve Gould [ 11/4/2005 10:10:26 AM

Canse of Nonconformance;

This is normal if magnet must be disassembled. Disassembly cannot take place untess these teads are cut.

Respoensible Authority: Date:
] Rodger Bossert [ 671812006 1:05:07 PM

Discrepancy Report Form DR No: 4307



