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TD/Engineering & Fabrication

Specification # 5520-TR-333755

February 28. 2005

Rev. D
Revision Page (1 of 2)
Revision  Step No. Revision Description TRR No. Date
None N/A Initial Release N/A 2/10/04
A 14 Removed Step. “All personnel performing steps in this traveler must have 1617 7/14/04
documented training for this traveler and associated operating procedures.”
3.6 Added Step. “Weld the Helium Guard Mounting Plate (MD-390724) to the
Vacuum Vessel (ME-390122) as per Q1 Vacuum Vessel Assembly
(ME-390122)." per LQXA01 and Tom Page.
4.0 Removed Step. “Suspension System Assembly” Moved to Q1 Module
Assembly Traveler per Jim Rife and Tom Page. (Subsequent added steps
reflect New Step Numbers)
4.0 Modified Steps. Modified “Piping Assembly” steps from step 4.11 to 4.53
per Tom Page.
5.7 Modified Step. Changed to “Remove Pipe Supports (MD-390092), Pipe
Anchor (MC-390486) and blankets. Wrap blankets in plastic bag to keep
clean for later use. Label blankets as they are removed for later positioning.”
(New Step 4.7)
5.8 Modified Step. Changed to “Install Pipe Supports (MD-390092) and Pipe
Anchor (MC-390486) to same locations as in step 4.4 and 4.5 respectively.”
(New Step 4.8)
5.11 Added Step. “Leak Check the Q1 Thermal Shield Cooling Pipe Crossover
(MID-390466) to the Q1 Thermal Shield Cooling Tube Weldment (MD-
390431) per ES-107240 and record results in table below.” per LQXAOI,
6.8 Added Step. “Install Conflat Flanges (MA-390374) w/ Copper Gaskets
(MA-390375) and Bolt Set (MA-390376) to Cryostat as per Q1 Cryostat
General Assembly (ME-390127).” per LQXAOQI,
6.9 Added Step. “Install Target Holders (MD-390539), {MD-390340) and (MD-
390211) as per Q1 Cryostat General Assembly (ME-390127).” per LQXAOL.
6.10 Added Step. “Install Reference Socket Cup (MA-390426) as per QI Cryostat
General Assembly (ME-390127).” per LQXAO!.
6.11 Modified Step. Deleted *...Cutouts will have to be made for the Upper
Support Lugs.” per LQXAOL. (Already cut.) (New Step 5.12)
6.11 Added Step. “Instail Q1 Thermal Shield Cooling Pipe Crossover
(MD-390466) to Q1 Thermal Shield Cooling Tube Weldment (MD-390431).”
6.12 Added Step. “Weld the Cooling Pipe Crossover Connectors (MA-390467) 10
the Cooling Tube Weldment (MD-390431) and the Cooling Pipe Crossover
(MD-390466) as per Q1 Thermal Shield Assembly (ME-390429).” per
LQXAOL.
7.1 Modified Step. Added new method of measuring Ls &Q per Rodger Bossert.
8.0 Added Step. Final Preparations
B 4.9 Added Step. “Clean the Cold Mass and the Retainer Clips (MA-390103) with 1654 8/20/04
Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-
2500) or equivalent.”
4.10 Added Step. “Weld the Retainer Clips (MA-390103) to the Cold Mass Quter
Shell as per the Q2 Pipe Support Assembly (ME-390087) or Q1 Internal
Piping Assembly (ME-390174)."
7.0 Modified Step. Added new Electrical ranges / nominals per Rodger Bossert.
7.1 Modified Step. Changed to “2. Set test current to 9.1 amp.” per LMQXA04.

Q1 LQXA Cryostat Final Assembly

Page 2 of 29

LHC Serial No.: LOXA07-0
Notes:
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TD/Engineering & Fabrication

)

Revision Step No.

Revision Page (2 of 2)

Revision Description

Specification # 5520-TR-333755

February 28, 2005
Rev. D

TRR No. Date

C 5.1

5.8

7.2

34

4.10

4.12

4.35

4.36

73

8.5

Q! LQXA Cryostat Final Assembly

Added Step. “Install the Threaded Rods (Tie Rod Assembly) (MC-390635).
See copy of step 109 (Ql Module Assembly Traveler, TR-333754) in
designated book, for the distance between the Suspension Rings. Record the
previously recorded measurements below.” per TR-333730, LQXCO1 and
Tom Page.

Moved Step. “Install the Cold Mass Insulation Mounting L.ug Covers
(MC-390496).” per TR-333730, LQXC01 and Tom Page. New Step 5.2
Modified Step. Added Picture of Corrector Bus Leads. Modified Table.

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

Modified Step. Changed to “Attach the Leak Check sticker for the Vacuum
Vessel Assembly (ME-390122) per ES-107240 to the table below.” Per DR
No. HGQ-0469.

Modified Step. Changed to “Weld the Retainer Clips (MA-390103) to the
Cold Mass Outer Shell as per Q1 Internal Piping Assembly (ME-390174).”
Per LQXAO3.

Moadified Step. Changed to “Clean the Heat Exchanger Outer Shell Pipe
(MD-390176), Pumping Line Pipe {MB-390147), Cool Down Pipe
(MB-390146) and the 4.5K Intercept Line Tubes (MB-390192) with Ethyl
Alcohot (Fermi stock 1920-0550) and Kimwipes {Fermi stock 1660-2500) or
equivalent.”” DR No. HGQ-0479.

Added Step. “Install the Fiducial Mounting Blocks (MB-390808) per Q!
Cold Mass Welded Assembly (ME-390526).”

Added Step. “Weld the Fiducial Mounting Blocks (MB-390808) per Q1 Coid
Mass Welded Assembly (ME-390526).”

Added Step. “If needed, perform a stretched wire measurement of the system,
noting the relative position and roll of the three magnetic elements to each
other.”

Removed Step. “Install the Vinyl Flange Covers {MA-390491), (MA-
300492), (MA-390493), (MA-390494), & the Alignment Fiducial Covers
(MA-390493)." Moved to Q1 Shipping Traveler.

Page 3 of 29
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LHC Serial No.: LOXAQ7-0
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TD/Engineering & Fabrication

Specification # 5520-TR-333755

February 28, 2005

Ensure appropriate memos and specific instructions are placed with the traveler before issuing the
sub traveler binder to production.

1.0

2.0

Genera] Notes

1.1

1.2

1.3

14

L5

1.6

All steps that require a sign-off shall include the Technician/Inspectors first initial and full
last name.

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.

All Discrepancy Reports issued shall be recorded in the left margin next to the applicable
step.

Personnel shall perform all tasks in accordance with current applicable ES&H guidelines
and those specified within the step.

Cover the product/assembly with Green Herculite (Fermi stock 1740-0100) when not being
serviced or assembled.

Protect the Bellows during all stages of production.

Parts Kit List

2.1

Q1 LQXA Cryostat Final Assembly

Attach the completed Parts Kit for this production operation to this traveler. Ensure that
the serial number on the Parts Kit matches the serial number of this traveler. Verify that
the Parts Kit received is complete.

vz | 2//6 [o's
ate’ 4

rocess Enfineering/Designee D

Page 4 of 29

Rev. D

LHC Serial No.: LOXA07-0

Notes:




TD/Engineering & Fabrication Specification # 5520-TR-333755
February 28, 2005

Rev.D
} 30 Vacuum Vessel Preparation and Paintin
31 Record the Vacuum Vessel Serial Number.
_®l\->5
<, -
NE: 1) 3 16/65
ch‘imician(s) Date
3.2 Inspect the transition area between the Support Sections and Tube Sections. Grind smooth
if necessary.
L e 2/
Tectfhician(s) Date
33 CleT the acuTn Vessel (ME-390122) using a vacuum cleaner or equivalent.
~ I \ # -
2 JL 3] /6 /75
Technician(s}y Date /
34 Attach the Leak Check sticker for the Vacuum Vessel Assembly (ME-390122) per
ES-107240 to the table below.
[ ! 1
PART - SCALE SCALE o\~
NO. 39 51 2 D UNITS UN.T‘“S CN\ 'b DETERMINATION OF MINIMUM
_— Al A B —— BEFORE WHILE DETECTABLE LEAK
DATE | OPERATOR'S HELIUM ENCLOSURE
3 TiME LAST NAME PROBE FLOODING MOS - {{Response - Bckgndt + Leak Valuel = MDL

W17 /wac, 5o | 5o | T | 420 ¥o ldaglpaee

| | | | l | xe®|  xe—|
Jadd 2efors

Technician(s) Date

Q1 LQXA Cryostat Final Assembly LHC Serial No.: LOXAG7-0

Notes:
Page 5 of 29



TD/Engineering & Fabrication Specification # 5520-TR-333755
February 28, 2005

Rev. D
35 Prepare the outside of the Vacuum Vessel (ME-390122) for painting. Clean using Ethyl
Alcohol (Fermt s{\ock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.
RON [ RZ O
Technician(s) Date
= 36 Weld the Helium Guard Mounting Plate (MD-390724) to the Vacuum Vessel
M {ME;390122) as per Q1 Vacuum Vessel Assembly (ME-390122).
Py ’ ~ . ' r " -
S G A ENIRY
Weldor(s) Date '
37 Mask the Stainless Steel Cqmp_q_n\ems of the Vacuum Vessel for painting.
e [2-22.0Y
Technician(s) Date
38 Prime the V}QMm»Yessel using Rust-o-leum (Fermi stock 1825-4000).
i, A (202 DY
Technician(s) Date
J 3.9 Verify that the Screws (MA-393036) will thread easily into the appropriate holes in the
1\__,. Vacuum Vessel (ME-390122). If necessary, tap out holes with M10 - 1.5 Tap.
&/10 e Vacuum Vessel (ME-390122) to Table.
NG e
_ , 2/ 17145
Lead Person 7 Date '
3.10 \Paii;l the Vac&um Vessel using Flambeau Red (Fermi stock 1825-3710).
i -
. é, . . 2 v
I A A 2 j‘//c")
- --’Technic{an(s) LD Date ! !
Q1 LQXA Cryostat Final Assembly LHC Serial No.: LOXA07.0
Notes;

Page 6 of 29



TD/Engineering & Fabrication Specification # 5520-TR-333753

4.0

February 28, 2005

Rev. D

Piping Assembly
Note(s):

Do not use a Strap Wrench on the Pipes.
4.1 Mass assembly on the insertion rail system.

T — - .
i 4 -) 8 =1
Date

42 Clean the Pipe Supports with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes

(Fermi stock 1660-2500) or equivalent.

i) T g 20

Technicim(s) [ Date
4.3 Install Cold nsulation per Cold Mass Insulation Installatiw90524).

. —_—
! - LA | 00|

Technician(s) d Date f
44 Install the Pipe Supports (MD-390092)(Qty. 3} on the Cold Mass per QI Cryostat

Assembly Internal Piping (ME-390174).
Note(s):

A Tie Bar may be disconnected, if necessary, from the Fixed Support

Aseembly to install the central two pipe supports.

PIPE SUPPORT ASSEMBLY
‘ LI
. 1 o L —

o3, [ i am

Technician{s) / Date '
Q1 LQXA Cryostat Final Assembly LHC Serial No.: LOXA07-0

Notes:

Page 7 of 29



TD/Engineering & Fabrication Specification # 5520-TR-333755
February 28, 20053

Rev. D
4.5 Install Pipe Anchor (M(-390486) on the Cold Mass per Q1 Cryostat Assembly - Internal
Piping (ME-380174). |
. i oA s <
ET ) P o L1800
Technician(s) / Dite o
4.6 Using Pipe Supports (MD-390092) as 5 template, cut the blankets around the Pipe Support
Feet and syt Blankets circumferentially at the Pipe Supports.
) Prpdtie,
Technician(s) /
47 Remove Pipe Supports (MI>-350092). Pipe Anchor (MC-390486) and blankets. Wrap
blankets in plastic bag to keep clean for later use. Label blankets as they are removed for
later position ﬂ
St LT apd /1 2oy
Technician(s) / Dite
el
4.8 Install Pipe Supports (MD-390092) and Pipe Anchor (MC-390486) to same locations as in
step 4.4 anzA\S respectively. .
. tf B ; “n L ﬁ [, -
{B TN ; 7/M~¢\«\,._~ A /émji:C\}
Technician(s) f Dafe 4
4.9 Clean the Cold Mass and the Retainer Clips (MA-390103) with Ethyl Alcohol
(Permi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.
o o o J, . .
S N S N SN ANNS
Technician(s) Date
4.10  Weld the Retainer Clips (MA-390103) to the Cold Mass Outer Shell as per Q1 Internal
Piping Assembly (ME-390174).
VoY 7 —19eee., oy
Weldor(s) Date
4.11 Install Q1 Installation Tie Rod Assembly (MC-390638) and Tie Bar Retaining Clamp
(MB-390136) as per Q1 Cryostat Assembly - Internal Piping (ME-390174).
& i L Y -y, ;},;/k; g
Technician(s) Date
4.12 Clean the Heat Exchanger Outer Shel] Pipe (MD-390176), Pumping Line Pipe
(MB-390147), Cool Down Pipe (MB-390146) and the 45K Intercept Line Tubes
(MB-390192) with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes
(Fermi stock 1660-2500) or equivalent. y
Technician(sf Date
Q1 LQXA Cryostat Final Assembly LHC Serial No.: LOXAD7-0
Notes:

Page 8 of 29



TD/Engineering & Fabrication Specification # 5520-TR-333755

February 28, 2005
Rev. D
. 4.13 Clean the Pumping Line End Flange (MB-350032), the Coo! Down Line End Flange
} (MB-390033) and the Heat Exchanger Outer Shell Flange (MB-390031) with Ethyl
Alcohol (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.
A PPN e Yr ATy ST
Technician(s) Date
4.14 Slide the Heat Exchanger Outer Shell Pipe (ME-390176) through all five supports.
Note(s):
Ensure the cross over hele in the Heat Exchanger Pipe is lined up with the
elbow on the End Dome.
o ‘Q"J 7
< e ,_!)(\// ET EA !r'. p i 1, w CC‘ J
chhnicianf!’)" Date
4.15 P Positign the Q1 Pipe Anchor (MC-390486). . ,
NV “ Lo
Lt o SUAND
Technician(s) Ddate /
4.16 Position the Heatkxchanger Weld Connector Adapter (MC-390278).
{-(:!‘ » i ’-'(. .
bl S lp [F-0¢
chhnician(“s) Date
4.17 Position the Heat Exchanger Outer Shell Pipe (ME-390176). -
. PEUE S : ’I -
} L J-1‘-’—'§<f -Mr»_\/‘ i ‘{‘ ~ L D ,‘t)
Technician(s) Date
4.18 Position the Q1 Cool Down Line Weldment (MB-390193). ’\\
<8 . “ ; _
o \-LT) RO
TFechnicianés) Date
4.19 Weld the Heat Exchanger Outer Sheill Flange (MB-390031) to the Heat Exchanger Quter
Sh i»t-‘Pi/pe (ME-390177) as per Q1 Heat Exchanger Outer Shell Weldment (ME-390176).
S s (_,*.f f// . . P -
R A Y0 23
Weldor(s) Date
4.20 Weld the Cool Down Line End Flange (MB-390033) to the Q1 Cool Down Line
Wcldm;:’m (MB-390193) as per Q1 Cryostat Assembly Internal Piping (ME-390174).
- ‘, /
S - : L
"Nb{:’ &'7 . [JC"\-.H——-——-M«—— ,/ { ~1 ’/c? )
Weldor(s} Dale
Q1 LQXA Cryostat Final Assembly LHC Serial No.: LOXAQ(7-0

Notes:
Page 9 of 29



TD/Engineering & Fabrication

4.21

422

423

424

4.25

4.26

4.27

4.28

Assemble the Corrugated Tube Assembly (ME-350179),

gN

LA Prd N

Technician(s}

Insert the Corrugated Tube Assembly (ME-390179).

£

TeHhnician(s)
Position Corrugated Tube Assembly {ME-390179).

AL

Technician(s)

Position the Heat Exchanger End Plate (MD-350178).

.

D oftomen B

Technician(s)

Purge the assembly using Argon (Ar) gas.

_.._ﬂ_‘t;‘l"( )r.
. v i £

Technician(s) ;

i

Specification # 5520-TR-333755
February 28, 2005
Rev. D

Date
._: JJ - ‘II” o
41,/3’ s 9:.\
te/
& pF
Date .

Weld the Heat Exchanger Outer Shell Pipe (ME-390177 of Q1 Heat Exchanger Assembly
ME-390175) to the Heat Exchanger Weld Connector Adapter (MC-390278) as per Q1

Cry,@stat Asscmbly Internal Piping (ME-390174).

We!dor(s)

, /
%’é Q-

Date

Weld the IP End Dome 90° Elbow (MC-390200 of IP End Dome Weldment MD-390172) 1o
the Heat Exchanger Weld Connector Adapter (MC-390278) as per Q1 Cryostat Assembly

Intepnal Plpmg (ME %90 174}
L"FL"{"{ T v \’/\‘“’m'
Weldor(s)

L /2@/0 3

Date

Weld the Cool Down Pipe (MC-390193) to the Q1 Heat Exchanger Assembly
(ME#490175) as per QI Cryostat Assembly Internal Piping (ME-3 y

JiAn A e

:{Neldor(s)

Date

Weld the Heat Exchanger End Plate (MD-390178) to the Outer Shell Pipe (MD-390177)

Q1 Heat Exchanger Outer Shell Weldment (ME-390176).

—......___

/77( I

Weldor(s)

Q! LQXA Cryostat Final Assembly

Page 10 of 29
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LHC Serial No.: LOXAQ7-0
Notes:



TD/Engineering & Fabrication Specification # 5520-TR-333755

February 28, 2005

Rev. D
4 4.30 Posit‘ion the Corgugated Tube Assembly (ME-390179).
; A
pEAR Y / 2éle S
Tecﬁnician(s) Date r
431 Weld the Corrugated Tube Assembly (ME-390179) to the Outer Tube Weldment (ME-390176)
as pey’QI Heat Exchanger Assembly (ME-390175).
/7 P —
/4/(71“ A e~ ‘//z 0/" >
Weldor(‘g) N - Date
432 Weld the Cool Down Pipe (MC-390193) and the Heat Exchanger Quter Shell Pipe
(ME-390176) to the Q1 Pipe Anchor (MC-390486) as per Q1 Cryostat Assembly Internal
Piping (ME-390174). .
— L : / oy
/ )/a\/t AL / / Z90 29
Weldor(s) Date
4.33 Weld the Pipe Anchor (MC-390486) to the Cold Mass Assembly (ME-390325) as per
QI Cryostat Assembly Internal Piping (ME-390174). /
fdr A~ VOLDILE:
Weldor(s) Date
434 Weld the Pumping Line End Flange (MB-390032) to the Corrugated Tube Assembly
(ME—/3'90175) as per Q1 Cryostat Assembly Internal Piping (ME-39(y4). /
+ —
! : - rs Lt I IR . Y
: V2 Y B — 1L Eel 7D
} Weldor(s) Date
4.35 Install the Fiducial Mounting Blocks (MB-390808) per Q1 Cold Mass Welded Assembty
(ME-390526). \
. ‘ ‘ 20| s
Techni(jian-fs")') Date i
436 Weld the Fiducial Mounting Blocks (MB-390808) per Qi Cold Mass Welded Assembly
(ME;390526). _
. .': iy * % ’ N - H . /"
':"-'i*"{{ //7 i [ R y /A <2 /J D
Weldor(s)\‘ Date '
4.37  Prepare Cold Mass Assembly for Pressuge Test at 363 psi.
- 3 a— _;f ToaN [/} L
SRS Tey 4205
\“chhnician(s)-’ / Date
Q1 LQXA Cryostat Final Assembly LHC Serial No.: LOXAG7-0

Notes:
Page 11 of 29



TI¥Engineering & Fabrication Specification # 5520-TR-333755
February 28, 2003
Rev. D

4.38 Verify Cold Mass Assembly is ready for Pressure Test at 363 psi.

y L
et ?.ffL "f 110>
}

Responsible Authority/Physicist Date

4.39 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.
ra
/‘J()/\/;/ 4—/21/0‘)
6 . Responsible Authority/Physicist Date
ZAS o
\,5%9(“9;\) 4.40 Remove Pres Test Fitting from Corrugated Tube Assembly (ME- 390179).
< ’ﬁéﬁ " ,:w.// LN
Technician(s) Date
4.41 Insert the Q1 P j/],we Assgmbly (MB-390182).
{
Techmc1an(s) Date

4.42 Insert 4.5k Intercept Line Pipes (MB-390192) as per Q1 Heat Exchanger Assembly

ﬁ?ﬁi%mm e 2] s

Techmclan(s) / Date

Q1 LQXA Cryostat Final Assembly LHC Serial No.: LOXA07-0
Notes:
Page 12 of 29



TD/Engineering & Fabrication Specification # 5520-TR-333755
February 28, 2005

Rev.D
. 4.43  Weld the Pumping Line End Flange (MB-390032) to the Q1 Pumping Line Assembly
; (MB7390182) as per QI Cryostat Assembly Internal Piping (ME-390174).
Jodr A b 53 /G5
Weldor(s) Date
444  Position the ping Line Assembly (MB-390182).
- (-\ " —
& 7@4%@‘% Mp,g 3 oot
Technician(s) / Date
4.45 Position the (31 Pumping Line Return Fitting (MC-390184). ]
—_
) ‘{/Q)a 0
Téchnician(s) Dhte '’
4.46 Position the Q1 7End Collection Pot Weldment (MD-390185).
i) {
(-c‘ N h s CJ\} -
Technician(s) Date ’
4.47 Tack weld the Q1 Pumping Line Return Fitting (MC-390184) and the QI IP End
Colleetion Pot Weldment (MD-3901835) in place.
AT A e ‘//2 2%55
GWeidor{s) Date
i 4.48 Purge the Cold Mass Assembly, using Argon, inciuding the 4.5k Intercept Line Pipes (MB-
} 390192).
Aﬁh C / { _
c(-r Ad Mﬂ ::? S’_ 9‘2\(} \‘
Technician(s) Date
449 Weld the Q1 Pumping Line Return Fitting (MC-390184) to the Q1 Heat Exchanger
Ass?i‘ﬂiy (ME-390175) as per Q1 Cryostat Assembly Internal Piping (ME-390174).
AT A b~ 22 S5
'Weldor(s) Date
4.50 Weld the QL IP End Collection Pot Weldment (MD-390185) to Q1 Pumping Line Pipe
{(MB-390183) as per Q1 Pumping Line Assembly (ME-390182)
JeAr 4. L L/A? WLEs
'Weldor(s) Date
Q1 LQXA Cryostat Final Assembly EHC Serial No.: LOXA07-0
Notes:

Page 13 of 29



TD/Engineering & Fabrication Specification # 5520-TR-333735
February 28. 2005
Rev. D

4.51 Weld the 1 Pumping Line Assembly (ME-390182) to the Q1 Pipe Anchor
(MC. 90486) as per Q1 Cryostat Assembly Internal Piping (ME-390174) /
2. > 2

Weidor(s) Date

4.52 Ensuring that the 4.5k Intercept Line Pipes (MB-390192) have been purged, weld the
Intercept Line Pipe Stops (MA-390379) as per Q1 Cryostat Assembly Internal Piping
{(ME- 390174)

Jr 4 0 9 /z

Weldor( s) Date

4.53 Prepare Cold Mass Assembly for Pressure Test at 75 psi.

— fe e Cm_,/ o /2 )/ﬂf

Techmc1an(s)/ Date '

4.54 Verify Cold Mass Assembly is ready for Pressure Test at 75 psi.

il PM- 4 /3"3‘ oA
Responsible Authority/Physicist Date !

4.55 Perform a Pressure test of the Cold Mass Assembly at 75 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.

/‘
[ A25]es
Responsible Authority/Physicist Date
Q1 LQXA Cryostat Final Assembly LHC Serial No.: LOQXAQ7-0

Notes:
Page 14 of 29



Technician(s}
e

\\\‘_

TD/Engineering & Fabrication Specification # 5520-TR-333755
February 28, 2005
Rev. D
.} 4.56 Leak Check the Cold Mass Assembly. (This will include the Outer Shell Pipe (MD-390177)).
Part No. DETERMINATION OF DETECTABLE LEAK
asB&) SwaA A
O RQA SN,
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 .
\ S o x| R MEx5|Le 12
\ Lo X 1| Lo Xy X O|&OX\ |39 (xe s |42y xa~-
D
N-R%9-05
Techm S Date
”Y’.&)&,&.‘ﬁ A 4.57 Leak check 4.5k Intercept Lines (MB-390192).
- Part No DETERMINATION OF DETECTABLE LEAK
RN o
\\9.11\3.1. e\ M.D.S. + ({Response — Background) + Leak value) = MDL
o s SCALE UNITS | SCALE UNITS
PERATOR’ BEFORE WHILE .
LAST NAME HELIUM ENCLOSURE MDS Response | Background Leak Value MDL
_ PROBL FLOODING
SN 7 !°
c 23
\ w . , . C . .
N Sage exilieal R soxsiiex e e

AN-C 5

Date
Tiilen ¥ 22
“‘J‘“\‘p’ T s EeRTINCE - U o = aw ) ML T
W :g T iw\\j SR f.m"“.,f ey T
_Y"‘-‘&_ ?Q.,\"‘ ﬁ_\\\-km F:.--\‘:.t;: J‘h"\"\f'" T ) = rtm&
\‘ﬂi_st_ Mmg__- - L] by I iL,._A_.. 1Y } b Rq-fgt E’I h‘ A TR AW “'\ D
: - ¢
31., Q‘]{;S\“\Q’u‘f\ _ cf>2 , 5.3 1K ~|O
' VA XL |\ ey S@Xg | X =35%0p
»——k__‘—‘ = - S
L s O e »
T W\I.e_a..r_ﬂg-L =S TSy ‘PJ«T-TW ; .
" Vo a2 T oA - B ! h
¥ 3 Tims N v e ‘ m v 5’ “{““"’ B.& . Yujx:&;m‘?l.b L
, o ‘ : 4o
11/97/55, !\}‘kaﬁw {Q % _
T k ARECAAS LS SUNE N NN % 50\45 \%XIBCIM’/QB’??XW
_ . | , i ‘
o | i | |
Q1 LQXA Cryostat Final Assembly LHC Serial No.: LOXA07-0
F
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50 Shield Assembly
51 Install the Threaded Rods (Tie Rod Assembly) (MC-390638). See copy of step 10.9
(Q1 Module Assembly Traveler, TR-333754) in designated book, for the distance between
the Suspension Rings. Record the previously recorded measurements below.
Non-IP North to TP North _ 15 0 pem
Non-IP South to IP South HI1SU mnn
A
6 M / Lu"wf? Z ] /o
Technician(s) o5 : Date
52 Install the Cold Mass Insulation Moun giug Covers {(MC- 39(}496)
. i - / - B
EXA/ a2, Jood
Technician(s} ) Date Z
5.3 Lift the Cold Mass Assembly and place the IP End (ME-390433} and Non-IP End
(ME-390434) on the Insertion Rails. Lower the Cold Mass back onto the rails ensuring the
holcﬁn the Shield Sections line up with Support Rollers.
. \
")én.‘m&\ ’A \ O<
Techflician(s) Date
54  Insertthe Mid Section (ME- 390435) and the Support Bands (MD-390083).
g 0’(/ < O-gn
Technician(s) Date
55 Assemble the bottom half of the shie]d Leave all bolts loose. Spray all screw threads with
Molybdenum “
I~
bt / M S -%-ef
Technician(s} Date
56 Assemble the Cooling Tubes (MD 390431) to the Bottom Half of the Shield. ~
e, S o
Technician(s) ) / Date
5.7 Lift the Cold Mass and place the Shield Inner and Outer MLI Blankets
(ME-390487 & ME-390488) onto the Insertion Rails in the correct orientation.
Note(s):
Place the Outer Blanket (ME-390488) on the Rails first.
e 2. 5l Sos
Technician(s} 7 Date
Q1 LQXA Cryostat Final Assembly LHC Serial No.: LOXA07-0
Notes:
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5.8 Lower the Cold Mass onto the rails. Ensure the slits in the blankets line up with Support
} Rollefs.
o
5/3 lois
Teéhnician(s) Date
59 Install the Cold Mass MLI BIankets per (ME-3%0524) and in the same position as Step 4.6.
% / . ﬁ%ﬂ , 25 }-:/j jN
Technician(s) AV ¥ Date
5.10  Cut and install the pipe MLI blankets per Q1 Piping Insulation (ME- 390541)
¢ - .
L‘%ééﬁxm/w 3/ 3/ e
Technician(s) Date
5.11 Install the Upper Shield per Q1 Thermal Shield Assembly (ME-390429). Spray all screw
threads with Molybdenum _ /
7 Mcw 3/%/6y
chhmman(s) Dafe /
Q1 LQXA Cryostat Final Assembly LHC Serial No.: LOXA07-0
Notes:
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2
0 27 /\/ \_u/\,\ NN &\SGS@ \,/\ \S\\\ QE N \February ij‘?og
A AN )<]~ RN
=, 1 ;}1 2 Leak Check the Q1 Thermal Shield Cooling Pipe Crossover (MD-390466) to the Q1
RYA \
™ “ Thermal Shield Cooling Tube Weldment (MD-390431) per ES-107240 and record results
\Q« in table below.
Part No. DETERMINATION OF DETECTABLE LEAK
M.D.S. + ({Response — Background) + Leak value) =
OPERATOR'S SCALE UNITS | SCALE UNITS
’ BEFORE WHILE . v
LAST NAME HEUUM | Exciostre| DS Response | Background | Leak Value MDL
PROBE FLOODING
xE-8 XxE"—
. !
T .
€ i ~ }2’? S “
STE ? Inspector Date
L 5.13 Instal] the Shield Blankets (ME-390487 & ME-390488). .
Fok
U ) L
L . i
6 r\-gd" T\ /&&‘:‘S-L)rh T ey 57,::{/"(’ )
echmcra{l(s 4 Déie’
\N@( \/\ 9‘\
Q1 LQXA Cryostat Final Assembly LHC Serial No.: LOXAQ7-0
Notes:
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Cold Mass Insertion into_ the Vacuum Vessel
6.1 Install Green Putty between the Vacuum Vessel and the Insertion Rails. / Ve
-7 .
- — S
Zan ey fl.m@ S /S
Technician(s) Date 7

6.2 _Install the Cold Mas§ Pull- l/Tooling.

37/ oy —

Nirze . £
Technician(s) 1 Dafe -
6.3 Mount the Pneumatic Winch to floor on the West side of the Vacuum Vessel.
514/ e
Technician(s) Date
6.4 Connectghe cable to the Pull-in Tooling.
< y
TH i | / 4//5
Technician(s} . Date
6.5 Pull the EEold MaD Assembly into the Vacuum Vessel.
Te’éhnician(s) Date i

TR a

6.6 Wiien the Cold Mass is fully inserted, }pstaii the Suspension System Adjusting Screws
”

& : ~ - (MB-390039). L e
0> fu%& %‘? 57‘; /’3 ~
YN FALC gy
Dat¢’

Technician(s) / ! o ‘///{ )

Q1 LQXA Cryostat Final Assembly LHC Serial No.: LOXAQ7-0
Notes:
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6.7 Adjust the Suspension System Adjusting Screw (MB-390039) as needed to center the Cold
Mass | in the Va(,u?fn Vessel..
9»3{/ FlEn ~ 5/ G
Technician(s)/ ; Dale /
. 6.8 " Install Conflat Flanges (MA-390374) w/ Copper Gaskets (MA-390375) and Bolt Set
v (MA-390376) to Cryostat as per Q1 Cryostat General Assembly (ME-390127).
s i g
Oy 3-Ji- 7
Technician(s)i) Date
_ 6.0 / Install Target Holders (Right, MD-390339), (Left, MD-390540) and (MD-390211) as per
(N Q1 Cryostat Gen /7ral ﬁssembly {ME-390127).
] s e
C ifwﬁ«m < }% to J
Techmc1an(§) Date
6.10  Install Reference Socket Cup {MA-390426) as per Q1 Cryostat General Assembly
e (ME/790127).
—-.?__
¢ - : 3 / £ - U
Technician(s) / Date
6.11 Install Q1 Thermal Shield Cooling Pipe Crossover (MD-390466) to Q1 Thermal Shield
Cooling Tube Weldme (MD 0431).7
)G e~ - 7, o/
LA Air\n - 5 ¢ )
Technician(s') R - Date’
6.12 Weld the Coolinf"g Pipe Crossover Connectors (MA-390467) to the Cooling Tube
Weldment (MD-390431) and the Cooling Pipe Crossover (MD-390466) as per Q1
Thegmal Shield Assembly {ME-390429).
/[n 4 ) /‘l/\___.-——-—-._. iy %o / o35
Weldor(s) Date
SCALE SCALE
UNITS UNITS DETERMINATION OF MINIMUM
BEFORE WHILE DETECTABLE LEAK
OPERATOR'S OSURE
LAST NAME HELIUM EgL%-QDlL[:;G MDS - ({Response - Bckgnd) + Leak Value) = MDL

‘]d

Jexs | @ lEORS|EN BRI

S ,5 ~/R-°9%
Aospecmk Dare

Q1 LQXA Cryostat Final Assembly LHC Serial No.: LOXAQ07-0
Notes:
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| 7.0 Final Electrical Inspection
7.1 Perform an clectrical inspection on each of the Individual Quadrants and the Cold Mass.
Refer to the Valhalla and Leader Free Standing Coii Measurement Procedure (ES-292306).
To measure the Resistance of a Q1 Cold Mass:
= edsure ihe Resistance of a 1 Cold Mass:
1. Use Valhalla Scientific 43008 digital micro-ohmmeter.
2. Set Test Current to 0.1 amp.
3. Set Scale to 2V full scale.
4. Turn temperature compensation on.
5. Tumn test current off.
6. Connect Iy, to Q4 inner power lead as shown in figure.
7. Connect lo to Q3 inner power lead as shown in figure.
8. Turn test current on.
9. Connect Vy and V, to voltage taps as shown in resistance table.
10. To measure Total with leads, connect Vrito Q4 power lead and Vo to Q3 power lead.
11. Read resistance and record in travelsr.
1 Cold Mass Electrical Measurement
EE1311 (CERN) EE1321 (CERN)
VTb1Q (FNAL) VTb2Q1 (FNAL)
bt (KEK) b2 (KEK)
EE1211 {CERN)
. YT 161 (FNAL)
¢1 (KEK)
£E1221 (CERN)
VTC2Q1 (FNAL)
2 (KEK)
EE1111{CERN;} EE1121 {CERN)
VTa1Q1 (FNAL} VTa2Q1 (FNAL)
a1 (KEK) a2 (KEK)
VALHALLA
scentiic 43008
1A
xxx chms @ V“fo G'H'
Resistance
Test Temp Yo O O'I-:;
Full Seale 20mV 200mv 2v  Current Gomp
Vollage [T T 1 [—3J [
Qt LQXA Cryostat Final Assembly LHC Serial No.: LOXA07-0
Notes:
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(Q1) Resistance Nominal 3.3510 3.45Q
Voltage Tap Serial Numbers Total Resistance
Connect| Fermi CERN KEK
VH[ VTalQl EE1111 a_1 _
VHI VTClQl EE1211 cl ) Y
Vo |VIblQl |EE1311 b1 /5"\/5 Q
. Vio |VIblQl |EE1311 b1 v, %/ | gl
g \Q“ Q’Z , o ERNRTERSR L Tes A{W"\m&ru‘&?‘;“;ﬁ“;’.% Total Resistance with Leads
4\ / \ € >F Nominal 6.75 to 6.85 O
Vi Q4 Power Lead
Vio Q3 Power Lead b 8 7 QJ

=y

i H}aom‘

Technician(s)

Date O

Check resistance of Redundant Voltage Taps.

Q1 Redundant Voltage Taps Nominal 3.35 to 3.45 Q
Connect Fermi CERN KEK Resistance

Vi VTa2Ql EE1121 a2 .

Vio VTc2Q1 EE1221 c2 /.5 -H/b Q

Vi VTc2Q1 EE1221 c2

Vio VTb2Q1 EE1321 b2 ,5 : ‘—\3 Q
& ) P [ J00L
ﬂchnician(s) - Date U !

Q1 LQXA Cryostat Final Assembly

LHC Serial No.: LOXAQ7-0
Notes:
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To measure Ls and Q of a Q1 Cold Mass:

Use Agilent 42638 LCR Meter.

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

Recail 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.

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

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

Connect H, and L, buttons to voltage taps as shown below.

S ol

P No

To measure Qf;
* To measure Quadrants 184, connect Hporto VTal (EE1111 for Q1), and Lootto VTe1 (EE1211 for Q1).
* To measure Quadrants 2&3, connect Hootto VTe1 {EE1211 for Q1), and L,y to VTb1 (EE1311 for Q1).
* To measure total, connect Hooeto VTatl (EE1111 for Q1), and L,y to VTb1 (EE1311 for Q1).

9. ReadLs and Q from display and record in traveler.

. EE1311 (CERN) EE1321 (CERN)
VTb1Q1 (FNAL) VTb2Q1 (FNAL)
b1 (KEK) b2 (KEK)

EE1211 {CERN)
VTc1G1 {FNAL)
c1 (KEK)

— . o G EE1221 (CERN)
- VTc2Q1 (FNAL)
2 (KEK)

EET11(CERN) = Eg1121 (CERN)

VTa1Q1 (FNAL)  VTa2q1 (FNAL)

al (KEK) a2 (KEK)
Agilent | crwerer

[EEIC
=[]
CIEIGIE

Enr

Ia]nlal

L= E=]
_ro°<">'\°<°5 8‘5{ LI |

QI LQXA Cryostat Final Assembly LHC Serial No.: LQXA07-0

Notes:
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(Q1) Inductance Nominal 15 to 16 mH
COnneztOIt%,ifr:;p Seg;:?l;umbesEK Total Inductance
Hpor |VTalQl EEHH ;-n Is—’gz{(
Lpor [VTcIQl [EE1211 ci ‘ ' ) mH
Hpor |VTc1Ql |EE1211 ct e
Loor [VIbIQI |EE1311 b1 [5 §% S mH
POT
Nominal 30 to 32 mH
Total Inductance
Hpor |VTalQl |EE1111 at . — g~
Lpor |VTb1Ql |EE1311 b1 3 ! O 75 mﬂ

(Q1) Q-Factor

Nominal 1.0t0 1.2

Voltage Tap Serial Numbers

Total Q

Connect] Fermi CERN KEK

Hpor |VTalQl |EE1111 at N

Lpor |VTciQl [EE1211 ¢t ( \ '

Hpor |VTc1Q1 |EE1211 ct i

Leor |VTbIQL |EE1311 b1 | \

Nominal 1.0to 1.2

Tota! Q

Hpor {VTalQl [EE1111 at ‘

Lpor [VIbIQL [EE1311 b1 '

. A

Technician(s)

Q1 LQXA Cryostat Final Assembly

LHC Serial No.: LOXAQ7-0
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, To measure the resistance of a Thermometer (RTD):
J 1. Use Hewlett Packard HP3457A digital multimeter.
2. Record temperature of buiiding 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+ (Yeliow) 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 4WQ (meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.
e HP3457A SENSE INPUT
e oo oooo HO.
— [ e e e R == ] =] — = o k
Line O 3 s I e e | Coome B0oma
Doopoo - I
Fi A1 Z
\
OMMF Button Blue {function} Button
U+ Black
I+ Yellow | -
U-Red p———— 7
‘ - Green|————"""
i Thermometer
(RTD)
To measure the resistance of a Cryecgenic (Warm-up) Heater
1. Use Hewiett Packard HP3457A digital multimeter.
2. Record temperature of building within +/- 5 degrees.
3. Press line button to turn line on.
4. Connect wires as shown in Figure below.
5. Push blue button {function key) once.
6. Push OHMF button.
7. Verify arrow in readout is above the AWQ (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 ochms and record in traveler.
Hewlett
Packard HP3457A SENSE INPUT
e e e Y e cnt e H
O oo/ /9
e o 3 o e ) e QR = ] = e Lo
une 3 3 s I s Y e | oo, &e/|eod
Oooaoo = / ©
‘ 7 LY Pl Pl
i OHMF éuﬂon Biue (function) Bution
Warmup
} Heater

Q1 LOQXA Cryostat Final Assembly

LHC Serial No.: LOXAQ7-0
Notes:
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Q1 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+ 5°): _"].J °
Component Fermi CERN Range Resistance
Q1 RTD, primary TaQl | TT8311 | 60to78Q@ [[p3 O2
Q1 RTD, redundant Q! | TT8321 | 600700 |[v S 30T ¢
Q1 Cryogenic (warm-up) Heater (LE) - - e R
wroatiop CERN#11) | W1 |FHEYIY) 15
wire at bottom {CERN #1 {-) | R SR ' al
Q1 Cryogenic (warm-up) Heater (Non-LE) -
wire at top (CERN #2 1+) WIbQL | EH8321+
Q1 Cryogenic (warm-up) Heater (Non-LE) - 16to1850 l 7 ‘8
wire at bottom (CERN #2 I-) W2bQL | EHB321- Q
ol M T 1 2008
Téchnician(s) Date ~
Using the Hewlett Packard HP3457 A digital multimeter, measure the Protection (Strip)
Heater Resistance for Q1.
Q1 Protection (Strip) Heater Resistance
Fermi | CERN KEK | Description Limit L Resistance
H1aQ1 | YT1111+]| HA1
CircuitA | 28t032Q 3 0
H2aQ1 | YT1111- HA2 o
H1ibQ1 | YT1121+ HB1 .
CircuitB | 2810320 | 30 |
H2bQ1 | YT1121- HB2 g QL
A, g N
Techmuan(s) Date¢”

Q1 LQXA Cryostat Final Assembly

Page 26 of 29

LHC Serial No.: LOXA07-0
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_ 7.2 Using the HP4284A, connect power thru the corrector Power Leads
) (HIB and HIA to measure Q1-HI or VIB and V1A to measure Q1-V1}.
Connect the Sense Leads as shown in table below and record resistance.
Corrector Bus Leads
V1A | ViIB | H1A | H1B
(View Looking into Q1)
Readout Labels Power Labels Resistance
V1A EE8111 Of o
: V1A, ViB : - :
EES111 ViB A, M54 17 Q
VIA ViB (7. S49 ol
H1A EE8121 03 Q
EE8121 H1B H1A, H1B Y
’ IS (’){}/ Q
H1A H1B RS o
A /7 -
) (G ¥ U i 8§ LTSI
i Technician(s) Datel”
7.3 If needed. perform a stretched wire measurement of the system, noting the relative position
and roll of the three magnetic elements to each other.
Perform Stretched Wire Measurement?
Yes $
No O3
T Panin 5 i
I . \KCB\U Vo~ M, v, 2585
RespoHﬁlﬁe Authority/PhysicistL Date -
)
Q1 LQXA Cryostat Final Assembly LHC Serial No.: LOXA07-0
Notes:
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8.0 Final Preparations

8.1

Prepare the Power Leads 10 be cut by measuring and marking the appropriate cutoff
location as per Q1 Module Assembly (ME-369894). 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”.

— 73)”/7 s Julai

Technigfan(s) Date
8.2 Cut the Power Legd;jper Q1 Module Assembly (ME-369894).
(pﬁmr/\_ L-/+-03
Technician(s) Date
8.3 Fuse the Ends of the Leads. / .
M b S/ /6]
"”HA/(‘_ /4) . A A .
Weldor(s) Date
84 Remove Clamps .whmjsing is complete and it is safe to do so.
.l S0y
Technician(s) Date
3 V1%
G
2525y s '
PARM \ SCALE SCALE
NO. UNITS UNITS DETERMINATION OF MINIMUM
DATE BEFORE WHILE DETE
TIME l (IJ_iES'?rATOR S | neLum ENCLOSURE CTABLE LEAK
NAME |  Proae FLOODING MDS — {(Hesponse - Bekgnd) « Leak Valug) - MOL

5-2¢-04

-
Crr*)sPﬂﬂ’f* Decrt
Q1 LOQXA Cryostat Final Assembly LHC Serial No.: LOXAQ7-0
Notes:
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9.0 Production Complete

5.1 Process Engineering verify that the LHC Cryostat Assembly Traveler (5520-TR-333755) 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:

N

Q T 5[ 100l

Process Engi neiriaiﬁ)esi gnee Datel

Q1 LOXA Cryostat Final Assembly : LHC Serial No.: LOXAQ07-0
Notes:
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TD / Engineering & Fabrication Specification # 5520-FM-318904
September 24, 1999
Rev. H

Revision Request Control Number: 1722

Specification Number: §5520- TR - 333755| Current Revision: |II

Traveler or Document Title EHC Q1 LQXA Cryostat Final Assembly Traveler 1

Step #/Description of Revision:

4.11 Modified Step. Changed to “Install Q1 Installation Tie Rod Assembly (MC-390638) as per
Q1 Cryostat Assembly - Internal Piping (ME-390174).” Per DR No. HGQ-0482.

4.12 Added Step. Changed to “Install Tie Bar Retaining Clamps (Qty.8) (MB-390136) as per
Q! Cryostat Assembly - Internal Piping (ME-390174).” Per DR No. HGQ-0482,

4.58 Added Step. “Leak check the three Q3 4.5k Intercept Lines (MB-390226).”

4.59 Added Step. “Leak Check the Cooldown Line (MD-390225).”

4.60 Added Step. “Leak Check the Pumping Line (MB-390224).”

5.12 Modified Step. Moved step “Leak Check the Q1 Thermal Shield Cooling Pipe Crossover (MD-390466) to the Q1 Thermal
Shield Cooling Tube Weldment (MD-390431) per ES-107240 and record results in table below.” (New step 6.14)

6.12 Added Step. “Mark the position that the Thermal Strap Crossover Pad (MC-390792) will be welded to the Thermal Shield
Cooling Pipe Crossover (MD-390466).” Note(s): finsure that there will be NO INTERFERENCE between the Thermal Strap
Crossover Pad {(MC-390792) and the Collection Pot Weldment (MD-390185).

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

8.5 Added 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 - LOXA04,

8.8 Added Step. “Perform a Final Cryostat Pipe Survey measurement.” Per TR-333755 - LQXAO4.

[ John Szostak Jim Rife ] | 462005 ]

Originator Responsible Authority Date

Revision Incorporated into the Traveler: John Szostak [ [ 51252005 I
Revision Incorporated By Date

Process Engineering Final Review: t Jamie Blowers | 5/25/2005 [
Process Engineering/Designee Date

Revision Request Form



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

Instructions for the completion of the Revision Request Form

Note(s):

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

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

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

QOriginator Instructions;

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

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

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

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

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

Process Engineering Office Instructions:

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

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

Revision Request Form



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

Revisicn Request Control Number: 1763
Specification Number: [5520- TR - 333755] Current Revision:

Traveler or Docurnent Title ILHC Q1 LQXA Cryostat Final Assembly Traveler

Step #/Description of Revision:

4.58 Modified Step. Changed Drawings to reflect proper location of missing 4.5k Intercept Line.

5.3 Modified Step. Changed “Lift the Cold Mass Assembly and place the TP End (ME-390433) and Non-IP End Shield
Sections {ME-390434) on the Insertion Rails.” Per Damon Bice.

5.4 Modified Step. Changed to “Insert the Q1 Thermal Shield Mid Section {Middle Shield Section) (ME-390435) and the
Support Bands (MD-390083).” Per Damon Bice.

6.6 Modified Step. Changed to “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).”
Per DR No. 4214,

6.7 Modified Step. Changed to “Using Lower Suspension System Adjusting Screws, raise Cold Mass two (2) full turns.”
Per Damon Bice.

6.8  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 Chief Si gnoff) 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 Q1 Cryostat General Assembly (ME-390127).” 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 Q1 Thermal Shield Assembly
{(ME-390429)." Per Damon Bice.

6.13 Modifted Step. Changed to “Weld the Cooling Pipe Crossover (MD-390466) Connectors (MA-390467) to the Cooling Tube
Weldment (MD-390431) as per Q1 Thermal Shield Assembly (ME-390429)." Per Damon Bice. (New Step 6.14.)

7.1 Modified Step. Changed Q1 Resistance table. Moved KEK label resistance check al-bl to Nominal resistance group
6.75 Q to 6.85 Q. Added MFR  column to RTD Table, per Damon 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 QI Module Assembly (ME-369894). ...”

8.2 Added Step. “Verify the mark has been placed at the appropriate cutoff location as per Q1 Module Assembly (ME-369894) >

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 Q1 Module Assembly (ME-369894).” (New Step 8.3)

8.7 Removed Step. “Perform a Final Stretched Wire measurement.” Moved to New step 8.6.

[ John Szostak | [ Jim Rife | [ 83r00s ]

Originator Responsible Authority Date

Revision Incorporated into the Traveler: [ John Szostak l L 5/2512005
Revision Incorporated By Date

Process Engineering Final Review: Bob Jensen I 5/25/2005 I
Process Engineering/Designee Date

Revision Request Form



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

Instructions for the completion of the Revision Request Form

Note(s):

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

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

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

QOriginator Instructions:

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

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

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

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

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

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

2) Process Engineering Final Review: - Review the Traveler or Document revised, sign and date the form. The original
completed Revision Request Form will be retained by the Process Engineering Office in the Revision Request Binder.
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TD / Engineering Fabrication Specification No.: 5520-FM-318902
February 1, 2002

Rev. K
Traveler Title: Specification No: Revision: DR No:
| LHC Q1 LQXA Cryostat Final Assembly Traveler | | 333755 | | D |1 214 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
[ 6.6 | ME-390127 || 11 LQXA07 [| o |
Discrepancy Description:

During the installation and adjustment of Suspension System Adjusting Screws the screw on the Non-IP end botiom galled and
became stuck. Looking at the Non-IP end towards the IP end it was the bottom right screw. The screw was cut out and the
hole re-tapped to accept a new adjusting screw. All of the bottom screws were removed and reptaced with a screw of the same
size but made from a different material. The material used for these (4) prototype adjusting screw is C936 Bearing Bronze.

Originator: Date:
Jim Rife 5/10/2005

Cause of Nonconformance:

The bottom four steel lugs were replaced with lugs made from C936 Bearing Bronze. This material was chosen to reduce the
galling of the lug in the vacuum vesel.

Responsible Authority: Date:
Thomas Page | 5/17/2005 |

Discrepancy Report Form DR No: 4214



TD / Engineering Fabrication Specification No.; 5320-FM-318902
February 1. 2002
Rev. K

Disposition:

The new lugs were used in the bottom 4 ports of this magnet.

Responsible Authority: Date:
Thomas Page | 5/1712005

Corrective Action to Prevent Recurrence:

It is recommended to use new bronze lugs on all new magnet assemblies. A drawing has been released and the order will be
written and sent for approval.

Disposition verify notes: New Part added to Traveler and Parts Kit: ADJUSTING SCREW - VERSION 2 (BRONZE) (MC-
390878) (TRR No. 1763}

Responsible Authority: Date:
| Thomas Page | | 5/17/2005 |
Corrective Action/Disposition Verified By: Date:
[ Tohn Szostak I I 9/19/2005 7:35:29 AM |
Will Configuration be affected?: L YES ¥ NO
Identified problem area:
V| Material (] Manpower _i Method ] Machine ! Measurement
Reviewed By: Date:
I Bob Jensen l I 9/19/20035 I

Discrepancy Report Form DR No: 4214



