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TD/Engineering & Fabrication

Specification # 3520-TR-333753

December 15, 2004

Rev. C
Reyision Page (1 of 2)
Revision  Step No. Revision Description TRR No. Date
None N/A Initial Retease N/A 2/10/04
A 1.4 Removed Step. “All personnel performing steps tn 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 LQXAO! 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 “Instali 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
(MD-390466) to the Q1 Thermai Shield Cooling Tube Weldment {(MD-
390431) per ES-107240 and recerd results in table below.” per LOXAOL
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 LQXAO!.
6.9 Added Step. “Install Target Holders (MD-390539), {MD-390540) and (MD-
390211) as per Q1 Cryostat General Assembly (ME-390127).” per LOXAOL.
6.10 Added Step. “Install Reference Socket Cup (MA-390426) as per QI Cryostat
General Assembly (ME-390127).” per LQXAOL.
6.11 Modified Step. Deleted ...Cutouts will have to be made for the Upper
Support Lugs.” per LQXAO!. {Already cut.) (New Step 5.12)
6.11 Added Step. “Install 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 Crossaver Connectors (MA-390467) to
the Cooling Tube Weldment (MD-390431) and the Cooling Pipe Crossover
(MD-3904606) as per Q1 Thermal Shicld Assembly (ME-390429).” per
LQXAOI.
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 Outer
Shell as per the Q2 Pipe Support Assembly (ME-390087) or QI 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 0.1 amp.” per LMQXA(4.

Q1 LQXA Cryostat Final Assembly
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LHC Serial No.: LOXA06-0

Notes:



TD/Engineering & Fabrication Specification # 5520-TR-333755
December 15, 2004

Rev.C
Revision Page (2 of 2)
Revision Step No. Revision Description TRR No. Date
C 5.1 Added Step. “Install the Threaded Rods (Tie Rod Assembly) (MC-390635). 1692 12/15/04
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, LQXCO01 and
Tom Page.
5.8 Moved Step. “Install the Cold Mass Insulation Mounting Lug Covers
{MC-390496).” per TR-333730, LQXCOI and Tom Page. New Step 5.2.
7.2 Modified Step. Added Picture of Corrector Bus Leads. Moditied Table.
}
Q1 LOQXA Cryostat Final Assembly LHC Serial No.: LOXA06-0
Notes:
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TD/Engineering & Fabrication Specification # 3520-TR-333733

December 15, 2004

Rev.C
Ensure appropriate memos and specific instructions are placed with the traveler before issuing the
sub traveler binder to production.
1.0 General Notes
1.1 All steps that require a sign-off shall include the Technician/Inspectors first initial and full
{ast name.
1.2 No erasures or white out will be permitted to any documentation. All incorrectly entered
data shali be corrected by placing a single line through the error, initial and date the error
betore adding the correct data.
1.3 All Discrepancy Reports 1ssued shall be recorded in the left margin next to the applicable
step.
1.4 Personnel shall perform all tasks in accordance with current applicable ES&H guidelines
and those specified within the step.
1.5 Cover the product/assembly with Green Herculite (Fermi stock 1740-0100) when not being
serviced or assembled.
2.0 Parts Kit List
2.1 Attach the completed Parts Kit {or this production operation to this traveler. Ensure that
the sertal number on the Parts Kit matches the serial number of this traveler. Verify that
the Parts Kit received is complete.
%M’ Y RE/PS
ocess Engineering/Designee Date
Q1 LQXA Cryostat Final Assembly LHC Serial No.: LOXA06-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333755
December 15, 2004

Rev.C
3.0 Vacuum Vessel Preparation and Painting
}
3.1 Record the Vacuum Vessel Serial Number.
2)i1lgs
Tecﬁnician(s) Date ¢
32 Inspect the transition area between the Support Sections and Tube Sections. Grind smeoth
if negessagy.
AP 21l gs
Technician(s) Date
33 Clean the Vacuum Vessel (ME-390122) using a vacuum cleaner or equivalent.
O Fuomting 2] 4 Jor
s Technician(s) §) Date !
Ses H1TP P
--l'ﬂlq. 34 )  Leak Check the Vacuum Vessel Assembly (ME-390122) per ES-107240 and record results
in table below.
Part N | MNETEDAAIA A FTIART AT TAOTTAT A N O T e
E,'SRT 550 j22D s St |(1-Y4  DETERMINATION OF MINIMUM
- - BEFORE WHILF DETECTABLE LEAK
- DATE OPERATOR’'S HELIUM ENCLOSURE —
] TIME LAST NAME PROBE FLOODING MDS  ({Response Bckgnd! - Leak Valuel  MDL
- v

| e | Pt | F2- | A T 4w 42 WISE-§ 2Sheb_

! } | | | | xE¥] ___xB"
J kod
(AN 2/ { / A
Inspector N Date '
} _
Q1 LQXA Cryostat Final Assembly LHC Serial No.: LOXA06-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333755
December {3, 2004

Rev. C
s Prepare the outside of the Vacuum Vessel (ME-390122) for painting. Clean using Ethyl
Alcohol (Fermi stock 1920-0550) and Kimwipes (Ferm: stock 1660-2500) or equivalent.
_5; h = ~f- - == o T - : 5
< .ﬁ_ﬂ A < "") . -0 N
Technician(s) - Date
36 Weld the Hetium Guard Mounting Plate (MD-390724) to the Vacuum Vesse!
(ME-SQOIZ}) as per Q1 Vacuum Vessel Assembly (ME-390122}.
Sl (o A 2'2 7 a2
Weldor(s) . / Date
37 Mask the Stainless Steel Comppnjc_nts of the Vacuum Vessel for painting.
— (ﬂ, e i
(f = 6“:____‘,-/" el A
Technician(s) Pate
38 Prime the Vacuum Vessel using Rust-o-leurn (Fermi stock 1825-4000).
—> - , S
<—~ %I j o - \-’/'"’U i
Technician(s) Date
39 Verify that the Screws (MA-393036) will thread easily into the appropriate holes in the
Vacuum Vessel (ME-390122). If necessary. tap out holes with MI0 - .5 Tap.
Move gacuum Vessel (ME-390122) to Table.
Lead Person Date '
3.10 Paint the Vacuum Vessel using Flambeau Red (Fermi stock 1825-3710).
& e -70J5"
Technician(s) Date
Q1 LQXA Cryostat Final Assembly LHC Senal No.: LOXA06-0
Notes:
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TD/Engineering & Fabrication

4.0 Piping Assembly

Note(s):

Specification # 5520-TR-333755
December 15, 2004
Rev. C

Do not use a Strap Wrench on the Pipes.

-2

assembly on the insertion rail system

4.1 Place the Cold Mass.ass i .
. S
30/ [ 2 -22-0C

-

T

chhnician(s)’/

i

Date

4.2 Clean the Pipe Supports with Ethy! Alcohol (Fermi stock 1920-0550) and Kimwipes
{(Fermi stock 16

00) or equivalent.

ey 2 2y-od”
Techmcmn‘(s’f Date
\)‘Ua 43 Install oldﬁl ulation per Cold Mass Insulation Installation (ME-3903524).
/@,(0,-\ & CR'Q\ }S ,,Q“) 2230l
\Pj .5\5() Technlcmn(s) Date
(>

_v&.k Note(s):

) 44} Install the Plpe Supports (MD-390092)(Qty. 3) on the Cold Mass per Q1 Cryostat
Assembly Internal Piping (ME-390174).

A Tie Bar may be disconnected, if necessary, from the Fixed Support Assembly to
SCY - -
\ \{c, - install the central two pipe supports.

PIPE SUPPORT ASSEMBLY

c‘?}%ﬂ/

2.2304

Techmman(s) /

Q! LQXA Cryostat Final Assembly

Date

LHC Serial No.: LOXA06-0
Notes:
Page 7 of 28



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

December 15, 2004

Rev. C
4.5 Install Pipe Anchor (MC-390486) on the Cold Mass per Q1 Cryostat Assembly - Internal
Piping (ME- 174) / ¢
. i -
0L/ /)] 22300
Technician(s) / : Date
4.6 Using Pipe Supports (MD-390092) as a template. cut the blankets around the Pipe Support
Feet and slit blanket ciycum_lferentially at the Pipe Supports.
7 :"_, ) - o
L) [ G 2:%04
Technician(s)/ Date
4.7 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. ‘ :
r "
= O N 2 Mo
Technician(s) / ¥ Date
4.8 Install Pipe Supports (MI>-390092) and Pipe Anchor (MC-390486) to same locations as in
step 4.4 and 4.5 respech/ﬂy. S
L] A ur , .
Technician(s) ’ Date
4.9 Clean the Cold Mass and the Retainer Clips (MA-390103) with Ethyl Alccho!
(Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660—2500') or equivalent.

N T I 02 U . T
L S T s )
Techniciants) : Date

410 Weld the Retatner Clips (MA-390103) to the Cold Mass Outer Shell as per the Q2 Pipe
Support Assembly (ME-390087) or Q1 Internal Piping Assembly (ME-390174).

[ ,/ /'.‘ y . 2 .'/- - T
/AL 2 /e y/5)
Weldor(s) Date

49 Install Q1 Installation Tie Rod Assembly {MC-390638) and Tie Bar Retaining Clamp
(MB-390136)4% er Q1 Cryostat Assembly - Internal Piping (ME-390174).
4 .Lﬂ . i N Sl
é‘__’.‘\l' ' _/4;’2‘;‘ R
Technician(s) Date
Sel @i Clean the Heat Exchanger Outer Shell Pipe (MD-390176), Pumping Line Pipe
Tﬁ (MB-390147) and the Cool Down Pipe (MB-390146) with Ethyl Alcohol
g (Fermi stock 1920-0550) Kimwipes (Fermi stock 1660-2500) or equivalent.
\ 70 —
wl 29/ ¢y
T echrﬁcian(s) Daté /
Q1 LOXA Cryostat Final Assembly LHC Serial No.: LOXA06-0
Notes:
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TD/Enginecring & Fabrication Specitication # 5520-TR-333755

December 15, 2004

Rev.C
‘ 4.11 Clean the Pumping Line End Flange (MB-390032), the Cool Down Line End Flange
\i (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.
Jloul g5
N, = ¥ 3
Technician(s) Date
4.12 Slide the Heat Exchanger Outer Shell Pipe (ME-390176) through all five supports.
Note(s):
Ensure the cross over hole in the Heat Exchanger Pipe is lined up with the
elboy on the End Dome.
o .
€ Y 2-24-0 (
Technician(s) Date
4,13 Posijtion the Q1 Pipe Anchor (MC-390436).
M _ 2/ J*{/ z5
Téc‘f'micmn(s) Date |
4.14 Position the Heat Exchanger Weld Connector Adapter (MC-390278).
: M/o 2[24/¢s
Te’cYmician(s) Date ! !
4.15 Pgsitiop the Hgat Exchanger Outer Shell Pipe (ME-390176).
- ; -
.; W) 2l
T echnician(s) Date
4.16 Posjtion the Q1 Cool Down Line Weldment (MB-390193).
L dusd 2 [24)£5
Technician(s) Date | !
/5.17 Weld the Heat Exchanger Outer Shell Flange (MB-390031) to the Heat Exchanger Outer
- Shetl Pipe (ME-390177) as per Q1 Heat Exchanger Outer Shell Weldment (ME-390176).
if/’é,_/(;(' ' / lr— R Sz ¢/e 5
%Vcldor(s) Date
w418 Weld the Cool Down Line End Flange (MB-390033) to the Q1 Cool Down Line
We?e (MB-390193) as per Q1 Cryostat Assembly Internal Piping (ME-390]174).
Weldor(s) Date
}
Q1 LQXA Cryostat Final Assembly LLHC Serial No.: LOXA06-0
Notes:
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TD/Engineering & Fabrication Specification # 3520-TR-333753

4.19

4.20

421

422

4.23

Y424

AN
[
Ln

December 13, 2004
Rev. C

Assernble the [Corrugated Tube Assembly (ME-390179:.

I 2240

Technician(s) Date
Ingert the Corrygated Tube Assembly (ME-390179). ‘

5 Qb '2( a4 | £5
Téchnician(s) Date N

Pogition Corragated Tube Assembly (ME-390179),

\ &) Qlwlﬁ‘v

Technician(s) Date
Position the Heat Exchanger End Plate (MD-390178).

’
M 2 B4 les
T@chnician(s) Date
PM}/ using Argon {Ar) gas. ‘

| Mol

Téchnician(s) 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
Cryogfat Assembly Internal Piping (ME-390174).

/ﬁéﬁ' U 2 /2yl

Weldor(s) Date

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

Inte‘x_:_ I Piping (ME-390}74_)_
VI g v 2 Se s

Weldor( ) Date

Weld the Cool Down Pipe (MC-390193) to the Q! Heat Exchanger Assembly
(ME-B90175) as per Q1 Cryostat Assembly Internal Piping (ME-390174).

A Y e 4/ qle 5

I'Weldor( S) Date

Weld the Heat Exchanger End Plate (MD-390178) to the Outer Shell Pipe (MD-390177)
as 1:7 QI Heat Exchanger Outer Shell Weidment (ME-390176).

/u//r% /,;,,\ 2 /; t//c..“f

Weldor(s) Date

QI LQXA Cryostat Final Assembly LHC Sertal No.: LOXA06-0

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

December 15, 2004

Rev.C
428 Posigon the Corrugated Tube Assembly {ME-390179).
)I/éb«w > | &S
Teéh'nician(s) Date i
A9 Weld the Corrugated Tube Assembly (ME-390179) to the Outer Tube Weldment (ME-390176}
as per 1 Heat Exchanger Assembly (ME-390175).
JIAT fr e~ 2/2 y/05
Weldor(s) Date
A./?aO Weld the Cool Down Pipe (MC-390193) and the Heat Exchanger Outer Shell Pipe
(ME-390176) to the Q1 Pipe Anchor (MC-390486) as per Q1 Cryostat Assembly Internal
Piping (ME-390174). :
/ L/(f»(— % LA T 2. /z. Y /o S
Weldor(s) Date
431 Weld the Pipe Anchor (MC-390486) to the Cold Mass Assembly (ME-390525) as per
QI Cryostat Assembly Ipternal Piping (ME-390174).
Weldor(s) Date
4.32 Weld the Purnping Line End Flange (MB-390032) to the Corrugated Tube Assembly (ME-
390173 as per Q1 Cryostat Assembly Internal Piping {ME-390174). Y.
. Y Y . : e e
e [,/f b"/“"-—-—'—“‘—‘_'- /) A2S //O 2
} Weldor(s) Date
4.33 Prepare Cold Mass Assembly for Pressure Test at 363 psi.
2)es/0s
Date
4.34 Verify Cold Mass Assembly is ready for Pressure Test at 363 psi.
T .
[ pa?’” 2 [z5/e5
Responsible Authority/Physicist Date =
4.35 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.
T Q:p;ﬂ/ 2/? 53
Responsible Authc;rity/Physicist Date
!
Q1 LQXA Cryostat Final Assembly LHC Serial No.: LOXA06-G

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

December 13. 2004

Rev. C
4.36 Removg Pressure Test Fitting from Corrugated Tube Assembly (ME-390179).
f\
Ry :
Mg\ﬁi{ﬁf _f,l( )(,.,/,a S
Teéhnician(s) Date
4.37 Insejt the Q1 Pumping Line Assembly (MB-390182).
M%\JXO ?«/Q—(s[b’ 5
Techntcian(s) Date !
438 Insert 4.5k Intercept Line Pipes (MB-390192) as per Q1 Heat Exchanger Assembly
(1\{@-3 0175).
\ /’
Ny ) Q-\g{a (45
Te‘f:hnician(s) Date '
=B 439 Weld the Pumping Line End Flange (MB-390032) to the Q! Pumping Line Assembly
{MB-390182) as per Q1 Cryostat Assembly Internal Piping (ME-390174).
S s, 2. U3
Weldor(s} Date
4.40 Pogitiog the Q1 Pumping Line Assembly (MB-390182).
L) . { e
A3 s
Technician{s) Date
4.41 P sition} the Q1 ‘R_umping Line Return Fitting (MC-390184).
]
% - R s
TechniTian(s} Date
4.42 PW End Collection Pot Weldment (MD-390185). f ,
N 2y -] -
2 2] 5
quchnician(s) Date ! {
4.43 Tack weld the Q1 Pumping Line Return Fitting (MC-390184) and the Q1 1P End
Collection Pot Weldment (MD-390185) in place.
D vt ot
eldor(s) Date
4.44 Purge the Cold Mass Assembly, using Argon, including the 4.5k Intercept Line Pipes (MB- :
390192). ~ 4
LA e 250/
Technician(s) Date ' ;
]
QI LQXA Cryostat Final Assembiy LHC Serial No.: LOXA06-0
Notes:
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TD/Engineering & Fabrication Specification # 552(-TR-333755
December 15, 2004

Rev.C
4.45 Weld the Q1 Pumping Line Return Fitting (MC-390184) to the Q! Heat Exchanger
) Assem (ME-399175) as per Q1 Cryostat Assembly Internal Piping (ME-390174).
DY i 2ire —es—
Weldé‘(s) Date
4.46 Weld the Q1 TP End Collection Pot Weldment (MI3-390185) to Q1 Pumping Line Pipe
(MB-390183) as per Q1 Pumping Line Assembly (ME-390182)
-~
T e e e O
Weldor(s) Date
4.47 Weld the Q1 Pumping Line Assembly (ME-390182) to the Q1 Pipe Anchor
(MC-390486) as per Q1 Cryostat Assembly Internal Piping (ME-390174).
L,/L_/CM,-(’—,_—-/ P e B e €D T
Weldor(s) Date
448 Enguring 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).
Y C(ﬁ ":-"‘J‘C I_/E'é/ Z'—\—* Ny S s 23 S
“Weldor(s) Date
449 Prepare Cold Mass Assembly for Pressure Test at 75 psi. )
Id N 2/
| | Hpwity D)) 0
} Teéhnician(s) Date”
4.50 Verify Cold Mass Assembly is ready for Pressure Test at 75 psi.
- D, — »3/ ! /a Y
Responsible Authority/Physicist Date

4.51 Perform a Pressure test of the Cold Mass Assembly at 75 pst 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. /

T, P e ‘3/1 o5
Responsible Authority/Physicist Date
)
Q1 LQXA Cryostat Final Assembly LHC Serial No.: LOXAQ6-0

Notes:
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Specification # 3520-TR-333755
December 13, 2004
Rev. C

TD/Engineering & Fabrication

4.52 Leak Check the Cold Mass Assembly. (This will include the Quter Shell Pipe (MD-390177%,

Part No. DETERMINATION OF DETECTABLE LEAK

\@(&‘\\N\M Sobgobna v M.D.S. = ((Responsc ~ Background) + Leak value) = MDL

RS SCALE UNITS | SCALE UNITS
OPERATOR" BEFORE WHILE S - s
L AST NAMD HELTL M ENCLOSLRE MDS Response Background Leak Value MDL
PROBE FLOODING
L TRXN|TRXU| Z3Xxs | | .
D\ ow @ latee | X [sams 19X P e s 31,
/E‘“:M 3 — 37 ' 3 - D g
% ' Mﬁﬁ/ Fechnickai(s) =i Date
e <G
=N V ’,77 4.53 Leak check 4.3k Intercept Lines (MB-390192).
5 e
., N
7 //_ Part No. Vs DETERMINATION OF DETECTABLE LEAK
e N U
L'L\L. . : -
/4\ \Q’“‘?\ Moo M.D.S. = ({Response — Backgrownd) + Leak value) = MDL
f! . SCALEUNITS | SCALEUNITS
; ?Ji??ﬁ;g}is EIEEE?LI}LE ENEYLI—E)%LE‘RE MDS | Response | Background Leak Value MDL
PROBE FLOODING
\ s \ i _ - . \t\ ‘\T\‘
/ AN I 1%y |~ Fox g oed> |[THixe|552
Y2 N ‘MK&: § -2 - e
\/ ) .3:3\ - S -0 9
}‘Q\ \Tl . ac . Date
e € o PRSP Lo e B LS SR S SO R Y
P ] . : WL\~
>N EL‘X“ > s PRels Sues
TN v AN b\ ;"\cca-&‘sk\/\ : N . -~
. | SRR D MDY Res Poug « RS A, MDL
FT-I-051 o f |
S\t | -
! Q . & - IO
J |12 X [1ax. X5 12X BRIXIG3A8x) v
? \.M'kg{‘ “}5%;.,\
- hahos S N2 > _' ] .
V, :5‘1_% == — :“1%\:5&“‘:3&%« Vs i} T
oy . L s i

e
|

\:_: \\S’O\\ X i J._v |L}'
WISy | g WX &

S IR NN AT B
Q1 LQXA Cryostat Final Assembly LHC Sernal No.: LOXA06-0

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

December 15, 2004

Rev.C
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 TPNorth ___ 1S 2 mim
i
=~ BRI
3 e /T % w’-!‘) O —(:;"
Technician(s) Date
5.2 Install the Cold Mass Insulation Mounting Lug Covers (MC-390496).
- ’ ") ; ) — - — '
“?&& a \\s A )—r\-—*- ;4.% Zﬂk] ; = — 5
" Technician(s) 4 Date
5.3 Lift the Cold Mass Assembly and place the IP End (ME-3904233) and Non-IP End
(ME-390434) on the Insertion Rails. Lower the Cold Mass back onto the rails ensuring the
holes in the Shield Sections line up with Support Rollers.
P T
T A TP LT ,r
A echnician(s) Date
/
54 [nsert the Mid Section (MFE.-390435) and the Support Bands (MDQQQOSI&).
e
e S— 28 oo
PN 4 N ST T
Technician(s) Date
¢
55 Assemble the bottom half of the shield. Leave all bolts loose. Spray all screw threads with
Molybderium.
R _S C’Z gf) R
_ L;l—_.\{:('\_)z__,,_—/ .}
"1;¢Chnician(s) Date
{
5.6 Assemble the Cooling Tubes (MD-390431) to the Bottom Half of the Shield.
N < &7 s U
e o=
//T echnician(s) Date
3.7 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 Quter Blanket (ME-390488) on the Rails first,
7-q¢- o0
Date '
Q1 LQXA Cryostat Final Assembly LLHC Serial No.: LOXA06-0
' Notes:
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3.8

5.10

QL LQXA Cryostat Final Assembly

Spectification # 5520-TR-333755
December 13. 2004
Rev. C

Lower the Cold Muss onto the rails. Enswre the slits in the blankets line up with Support

Ro] lers.
7/ T
J/ chx_//

chmcmn{ s)

Date

Install the Cold Mass MLI Blankets per (ME-390524) and in the same position as Step 4.6.

(} er\ Y e —KJ/ 4 ‘- C‘D—Tj

Techmurmks} Date

Cut and install the pipe MLI blankets per Q1 Piping Insulation (ME-390541),

oo 2 4

Technicidn(s) 3 Date

Install the Upper Shield per Q1 Thermal Shield Assembly (ME-390429). Spray all screw
threads with Molybdenum.

T 5-5 - oF

Technician(s) L

LHC Serial No.: LOXA06-0

Notes:
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December 15, 2004

12 “Leak Check the Ql Thermal Shield Coolmg Plpe Crossover (MD-390460) to the Q1
Thermal Shield Cooling Tube Weldment (MD-390431) per ES-107240 and record results
in table below.
Part No. DETERMINATION OF DETECTABLE LEAK
M.D.S. = ((Response — Background) + Leak value) = MDL
o SCALE UNITS | SCALE UNITS
PERATOR'S BEFORE WHILE .
LAST NAME HELIUM ENCLOSURE MDS Response | Background Leak Value MDL
PRORE FLOODING
xE-8 xE-—
59" . ¥
7“/ 905 Inspector Date
;/ Install the Shietd Blankets (ME-390487 & ME-390488).
7y -
O T o %-B o5
Techmcmﬁ‘x(s) -/T' Date

Q! LQXA Cryostat Finat Assembly LHC Serial No.: LOXAQ(6-0
Notes:
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Rev. C
Cold Mass Insertion into the Vacuum Vessel
o.1 Install Green P etween the Vacuum Vessel and the [nsertion Rails.
w2 ! e
) S o o -
é—%i%. At Pt - F- s
Technician(s} Date
6.2 Install the Cold Mags Pu}i-in Tooling.
; 4 4
» ‘ i 2 I
é =4 /S -
Technicidn(s) ( ‘ S Date
6.3 Mount the Pneumatl,c Wmch to, floor on the West side of the Vacuum Vessel.
=
; zec.@ J i S.rm
Technician(g’) 5 Date
6.4 Connect the ¢ to {he Pul] ln Tooling.
g \) (- R
CL S q gt
Techmctan(s) L ¢ Date
6.5 Pull the Cold Mags Assembly into the Vacuum Vessel.
Technictan(s) Date |
6.6 When the Cold Mass is fully inserted, install the Suspension System Adjusting Screws
(MB-390039),
et . :
C = o LA
Technician(s f . Date
Q1 LOXA Cryostat Final Assembly LHC Serial No.: LOXA06-0
Notes:
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6.7 Adjust the Suspension System Adjusting Screw {MB-390039) as needed to center the Cold
Mas% m the Vacuu Vessf;,f
F; V(10
Techmcmn(s) Date

6.8 Install Conflat Flanges (MA- 390374) wi/ Copper Gaskets (MA-390375) and Bolt Set (MA-
390376) ryostat as per Q1 Cryostat General Assembly (ME-390127).

D> (- 5/-O5

“Tefhnician(s) Date

—~» 69 Install Target Holders (Right, MD-390539), (Left, MD-390540) and (MD-390211) as per
Ql Cryostat ncr;{l Assembly (ME-390127).
i'

0 L [~ 30 - L/j

Techmman(sﬁ Date

-9 610 Tnstall Reference Socket Cup (MA-390426) as per Q1 Cryostat General Assembly

(ME-390127). | |
)j A VARG ~g 5

TeChniCia;H(SY . Date

6.11 Install Q1 Thermal Shield Cooling Pipe Crossover (MD-390466) 10 Q1 Thermal Shield
Cooi,gg Tube Weldment (MD-390431).

> 5
e o TOx
/Techmman(s) Date

6.12  Weld the Cooling Pipe Crossover Connectors (MA-390467) to the Cooling Tube
‘Weldment (MD—39043 1) and the Cooling Pipe Crossover (MD-390466) as per Q1
Thermal Shj d Assembly (ME-390429).

/1 Al @ D\ 5"
Wei&t{r@‘” Date
% Leme Cirde Copuive ﬁ‘f’é ChosS oyt ComwEertis
hQ-. — ﬁ’;b € : { =~ Suoaml L é"‘“\\'\a o s N v Vi *“‘t‘t—v\ ,._,:v\ T 12 L‘\‘m\;tf
\ : - . b’::":;:\;\ {i‘f:;ti L et imbie o "

Dk . L\\\z:v\.g_ ‘ i——'"” Dof BEEPY B G LT ™ D_L_

7 | "
Zuwué \Lma ; ,. ~ %S’A\x‘\)

(\OX [loxy | 2 ZRxg] 10 Fay

ey NG Ca e T BT A0S
1‘;/(4/(2)“* M“—

Q1 LQXA Cryostat Final Assembly LHC Serial No.: LOXA06-0
. Notes:
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7.0 Final Electrical Inspection
7.1 Perform an electrical inspection on exch 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 Q1 Cold Mass:
1. Use Valhalla Scientific 4300B digital micro-ohmmeter.
2. Set Test Current to 0.1 amp.
3. Set Scale to 2V iull scale.
4. Turn temperature compensation on.
5. Turn test current off.
6. Connect Iy to Q4 inner power lead as shown in figure.
7. Connect | 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 Vi, to Q4 power lead and Vioto Q3 power lead.
11. Read resistance and record in traveler.
Q1 Cold Mass Electrical Measurements
EE1311 (CERN) EE1321 (CERN}
VTh1Q1 (FNAL) VTb2Q1 (FNAL}
b1 (KEK) b2 (KEK)
EE1211 (CERN)
VTciQt (FNAL)
c1{KEK)
EE1221 (CERN)
VTc2Q1 (FNAL)
4 ¢2 {KEK)
EE1111(CERN) EE1121 {(CERN)
¥Ta1Q1 (FNAL) VTa2Qt (FNAL)
a1l (KEK} a2 (KEK)
VALHALLA
scienTiic 4300B
1A
Xxx chms @ VH*O G!Hi
Resistance
Test Temp vio© OT;—
Fult Scale 20mV 200mv 2zv  Current Comp
Voltage [T __T—1 [
QL LOXA Cryostat Final Assembly LHC Serial No.: LOXA06-0
Notes:
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} (Q1) Resistance Nominal 3.35 to 3.45 Q
Voltage T erial Numbers
ge Tap Seri ! Total Resistance
Connect| Fermi CERN KEK
Vi |VTalQl [EE1111 al g 5 (f%/
Vio |VTciQl (EE1211 cl R Q
A .
mo |VTelQl JEE1211 cl g 3 6‘7
Vio |VThIQl (EE1311 b1 - . Q
Vo {VTalQl  |EE1111 al
Vio [vIblQl |[EE1311 bt Cg LN ol
Total Resistance with Leads
Nominal 6.75 10 6.85 Q
Vi Q4 Power Lead : -,
Vio Q3 Power Lead (0 . 7 6/ Lf Q
E E{J 2-29-04
Technician(s) Date
Check resistance of Redundant Voliage Taps.
; Q1 Redundant Voltage Taps Nominal 3.35 to 3.45
Connect Fermi CERN KEK Resistance
Vi VTazQl EE1121 a2 _g 3
Vio VTe2Ql EE1221 c2 ’ Ci ‘7[ Q
Vi VTe2Ql EE1221 c2 3 3 C{ 7{
Vio VTb2Ql1 EE1321 b2 - [s)
3 199 04"
Technician(s) Date
}
Q1 LQXA Cryostat Final Assembly LHC Serial No.: LOQXA06-0
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.

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

7. Connect Lo, to Quadrant 3 power jead as shown in figure.

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

Qkwh =

To measure Q1:
+ To measure Quadrants 184, connect H,;to VTat (EE1111 for Q1), and Lo to VTe1 (EE1211 for Q1).
» To measure Quadrants 2&3, connect H,to VTc1 (EE1211 for Q1), and oot to VTbt (EE1311 for Q1).
» To measure total, connect Hyto VTal (EE1111 for Q1), and Ly, to VTb1 (EE1311 for Q1).

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

EE1311 (CERN) EE1321 (CERMN)
VTh1Q1 (FNALY VTb2QH1 (FNAL)
b1 (KEK) b2 (KEK)

N\ _/

EE1211 (CERN)
o v VTc1Q1 (FNAL)
| ¢1 (KEK)

EE1221 (CERN)
VTe2Q1 (FNAL)
¢2 (KEK)

EE1111{CERN) EE1121 {CERN)
VTatQ1 (FNAL) VTa2Q1 (FNAL)
al {KEK) a2 (KEK)

. 42638
Agilent ey

oo mEsO
O [EEE0
0 BEE0

Enter,

D H H =
©%88y D& EE|po0H

Line

Q1 LQXA Cryostat Final Assembiy LHC Serial No.: LOXA06-0
Notes:
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(Q1) Inductance

Nominal 15 to 16 mH

} .
Conne\:toua}?ei;iap SegzLNNumbe:fEK Total Inductance
Hpor |VTalQl [EE1111 al
Leor [VTclQl |EE1211 ct 15 &, ) go mH
Heor |VTCIQl |EE1211 ct -
Leor |VTbIQI |EE1311 b1 15 S37 mH
Nominal 30 to 32 mH
Total Inductance
Hpor [VTalQl |EE1111 at
Leor [VIDIQl JEE1311 b1 &Y OL‘f 7 mH|
(Q1) Q-Factor Nominal 1.0 to 1.2
Hpor |VTalQl {EE1111 at
Leor |[VTciQ1 |EE1211 c1 I . ’ :
Hpor |VTcIQl |EE1211 c
Leor |VTbIQI [EE1311 b1 [ /
Nominal 1.0 to 1.2
Total Q
Hpor {VTalQl |EE1111 ai
Leor |VIDIQI |EE1311 b1 [ }

Q1 LQXA Cryostat Final Assembly

3. 90968

Technicﬁn(s)

Page 23 of 28

Date

LHC Serial No.; LOXAQ6-0
Notes:
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on

To measure the resistance of a Thermometer (RTD):

1. Use Hewlett Packard HP3457A digital muitimeter.
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.
8. 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.
. HP3457A SENSE INPUT
" oD ocooo e
| s | s | e | [ | i I Y e | :
e O oo;od Lo |
Line 2 O3 ao0Ooo o e e e TS R R
O co=o sl e | I&
L ?\ /‘

To mea

/

OHME Button Blue (functicn} Button

U+ Black |
I+ Yellow .
> Red """

|- Green

Thermometer
{RTE}

sure the resistance of a Cryogenic (Warm-up) Heater

1. Use Hewlett Packard HP3457A digital multimeter.

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

3. Press line button to turn line on.

4. Connect wires as shown in Figure below.

5. Push blue button (function key} once.

6. Push OHMF button.

7. Verify arrow in readout is above the 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 chms and record in traveler.

Hewlett
Packard HP3457A SENSE  INPUT
o s — — e Y e s s | H
s N e I e Y e Y e f o I e e ﬁ
4%9 |eos/ aoa0 rf)
Lee 3 33 s Y s I e oo e
i 1 -~ Pl
/ \
OHMF Button Blue {function) Button
Warmup
Heater

Q1 LQXA Cryostat Final Assembly

LHC Serial No.: LOXA06-0
Notes:
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—

TD/Engineering & Fabrication Specification # 5520-TR-333755
December 15, 2004

Rev.C
j Q1 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+5°): _ "IO° F
Component Fermi CERN Range Resistance
Q1 RTD, primary TaQl TT8311 60to 70 Q 71,%/4 ©
Q1 RTD, redundant THhQl | TT8321 60to 70 Q (A Y43
Q1 Cryogenic (warm-up) Heater (LE) -
wire at top (CERN #1 1+) W1aQl { EHB311+ |
Q1 Cryogenic (warm-up) Heater (LE) - dlo1850 ] ]
wire at bottomn (CERN #1 I-) W2aQl | EHB311-
Q1 Cryogenic (warm-up) Heater (Non-LE) -
wire at top (CERN #2 |+) WIbQL | EHB321+ ,
Q1 Cryogenic (warm-up) Heater (Non-LE) - 18to1850 ‘ —1 s ({7-5
wire at bottom (CERN #2 ) W2bQL | EHB321-
) Q 22706
Techmman(s) Date
Using the Hewlett Packard HP3457A digital multimeter, measure the Protection (Strip)
Heater Resistance for Q1.
Q1 Protection (Strip) Heater Resistance
Fermi CERN KEK | Description Limit Resistance
H1aQ1 | YT1111+ HA1 c A
ircuit 281032 Q 0
H2aQ1 | YT1111- HA2 30~ 33
H1bQ1 | YT1121+ HB1 . L
Circuit B 2810320 | 2f) (SJ'
H2bQ1 | YT1121- HBZ - o q
ﬁsf-%/ Sa¢ol”
Techmuan(s) Date
Q1 LOXA Cryostat Final Assembly LHC Serial No.: LOXAQ6-0
Notes:

Page 25 of 28



TD/Engineering & Fabrication

Specification # 5520-TR-333755

December 15, 2004

N

xpo

Rev. C
7.2 Using the HP4284A, connect power thru the corrector Power Leads
(H!B and HIA to measure Q1-Hl or V1B and V1A to measure Q1-V1).
Connect the Sense Leads as shown in table betow and record resistance.
. Corrector Bus teads
. VIA V1B  H1A ~ HIB
SR T\?Tgw?o;kr6§|ntoo1) R
Readout Labels Power Labels Resistance
V1A EE8111 L o\Y o
EE8111 V1B V1A, ViB 1 7.H2Y @
V1A V1B | 7Y Q
H1A EE8121 U Q
EE8121 H1B H1A, H1B N H3 T
H1A H1B N, b o
X EN JQ 4G
L (‘LP\ /\9\41 Technician(sy Date
\
X5 e e N e N wo b0 -~
M G - i"..'\es AT T AT ety mtivkakio v oY
'LG{KﬂD - ﬂ_?_o*“- At vl ym W L AL, N - LQ,Q..M\ '
-Q ;bq__ W— ,)\WM o=
M :?\cg_‘g-ﬂ— vY o‘ m DS\ Resto TOlEsTu k) mDy
ToNE
- s \so - o~y el tex  [FoH e
3-9-09 \ wloooxe g xu o~ x| 1BXxC o 5
* |
i t r 8 ]l . i

B-3™N-085

p——

1 LOXA Cryostat Final Assembly
Page 26 of 28

LHC Serial No.; LOXAQ6-0
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. 8.0 Final Preparations
}

8.1 Prepare the Power Leads to 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 10 approximately 4 inches beyond the cutoff mark. Clamp the Leads,
individually,} using the “Lead Clamp Block Tooling”.

i A Z-pS
Technician(s) é, Date
8.2 Cut}hj Power Leads as per Q1 Module Assembly (ME-369894).
/ —
iy i - (’".__
P "'/'!\j y OL\) _OS
Téﬁmician(s) j Date

8.3 Fusgrthe Ends of the Leads. .

/‘u(/(/‘\'” /7 oo L//L_S’/°5
Weldor(s) Dafe

8.4 Removg Clamps whﬁ fusing is complete and it is safe to do so.

s R
o/ 7-9. 5708
Technician(s) Y Date
8.5 Install the Vinyl Flange Covers (MA-390491), (MA-390492), (MA-390493),
(MA-7330494), & the Alignment Fiducial Covers (MA-390495).
~
e
) v e 5 -]1-0]
._,/'/fgchnieian(s) Date
me T}'\"E:ﬂ\z‘f\b Mg e S 3 ,Lh% L \\Fw\ POM}' ]
Pf‘ﬁw B TTRZaa L g‘f‘fuh\) s
e WELUD JuLE To Heuue pot
_A"_J_________________-_..-‘
e L -
L.g (o] -
PART Ran e-o SCalLE | SCALE
NO.Q:' E) % A UNITS UNITS DETERM'NATION OF M“\“MUM
T3 ; BEFORE WHILE DETECTABLE LEAK
| DATE OPERATOR’S [ HELIUM | ENCLOSURE
| TIME LAST NAME PROBE FLOODING MDS - ({Response - Bckgnd) — Leak Value) = MDL

' 0 | TR T
FoZ-osl W ilsen 8% 43X | 2 | 40xs] \Bxa B A5 Hae

E 4

]

Q1 LQXA Cryostat Final Assembly LHC Serial No.: LOXA06-0
Notes:
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.0 Production Complete

137

9.1 Process Engineering verify that the LHC Cryostat Assembly Traveler (5520-TR-333735) 13
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 Aathority for conformance before being approved.

Comments:

' T/ [eS

beess Enfineering/Designee Date

Q1 LQXA Cryostat Final Assembly LHC Serial No.: LOXA06-0
Notes:
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0102-ES-292302 Revision E

ADDITIONAL PARTS REQUEST

ADDITIONAL PARTS REQUEST FORM SHALIL BE USED TO ACCESS ALL ITEMS FROM INVENTORY
WITH THE EXCEPTION OF PARTS KiTS.

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

MAGNETOR COIL # _LOXC06 REQUESTED BY _Steve Gould
DATE REQUESTED  2/I17/05 DELIVERTO _ICB

BUDGET CODE __J00/1.1.1.3 4(LCD) NEED BY DATE 2/17/05
JOB TICKET # MMR #

MACHINE SHOP REQ. # PO #

PURCHASE RELEASE # OTHER

PARTS STATUS (CHECK ONE)

] DEFECTIVE PARTS ISSUED (O PARTS SCRAPPED {1 A/RITEMS

[ DEFECTIVE ASSEMBLY- [ MISSING FROM KIT ALREADY ISSUED

X INDIVIDUAL PARTS O CONSUMABLES [l PARTS LOST
ACQUISITIONER SIGNATURE ‘\-o«é_,. ws_ 7223 pate L// iy

PLEASE INPICATE REVISION REQUIRED

LOCATION PART # REV QTY UOM DESCRIPTION RF # SIR #
23178
24| RL13 390808 2 Each Q1/03 fid Mg Blk Y2245
STOCKROOM SIGNATURE // /%/J-—~ #_/Z772pare_2 /7 25
PARTS DELETED FROM DATABASE ID# DATE

A COPY OF THIS FORM IS T BF,L;INCLUDED IN WITH THE TRAVELER

PARTS RECEIVED BY 3'%@0 w4945 oare 2/ 7/5/ S

Page 1 of 1




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

Revision Request Control Number: 1705
Specification Number: [5520- TR - 333'@] Current Revision:

Traveler or Document Title E—IC Q1 LQXA Cryostat Final Assembly Traveler J

Step #/Description of Revision:

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

3.4 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.

4.10 Modified Step. Changed to “Weld the Retainer Clips (MA-390103) to the Cold Mass Quter Shell as per Q1 Internal Piping

Assembly (ME-390174).” Per LQXAOQ3.

4.12 Modified 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 Alcohol

(Fermi stock 1920-0550) and Kimwipes {Fermi stock 1660-2500) or equivalent.” DR No. HGQ-0479.

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

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

7.3 Added Step. “If needed, perform a stretched wire measurement of the system, noting the relative position and roli of the

three magnetic clements to each other.”

8.5 Removed Step. “Install the Vinyl Flange Covers (MA-390491), (MA-390492), (MA-390493), (MA-390494), & the

Alignment Fiducial Covers (MA-390495).” Moved o Q1 Shipping Traveler.

[ John Szostak | 1 Jim Rife ! [ visroos |

Originator Responsible Authority Date

Revision Incorporated into the Traveler: r John Szostak ] r 2/28/2005 ]
Revision Incorporated By Date

Process Engineering Final Review: [ Jamie Blowers J r 2/28/2005 J
Process Engineering/Designee Date

~ --ision Request Form



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

Instructions for the completion of the Revision Request Form

Note(s):

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

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

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

Originator Instructions:

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

2} Cumrent 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 tor the process in question. (Select Name from
List)

Process Enginecring Office Instructions:

I} 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 forn. The original
completed Revision Request Form will be retained by the Process Engineering Office in the Revision Request Binder.

Revision Request Form



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

Rev. K
Traveler Title: Specification No: Revision: DR No:
L LHC Q! LQXA Cryostat Final Assembly Traveler 1 | 333755 1 | C | [ 4154 ]
Step No: Drawing No: Routing Form No: Serial No: Rework ID:
[ 43 ] [ ME-390523 | | [ LQXA06 {[[ o B
Discrepancy Description:

Blanket ME-390523 was cut per drawing (ME-390524), yet installation proved the print incorrect. This print needs to be
modified to reflect the proper places to precut this blanket.

Originator: Date:
| Damon Bice j L 212312005

Cause of Nonconformance:
Drawing (ME-390524) is not correct.

Responsible Authority: Date:
Thomas Page ] 2/2312005 .

Discrepancy Report Form DR No: 4154



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

Disposition:

Get new blanket from stock if available. Save the cut blanket as a spare. Mark up drawing (ME-390524) to correct
dimensions. Give marked up drawing to responsible engineer to have revised.

Responsible Authority: Date:
[ ThomasPage | 2/23/2005

Corrective Action to Prevent Recurrence:

Fix drawing (ME-390524). (ECO#7962)
Disposition verify notes: No Traveler change.

Responsible Authority: Date:
| Thomas Page | | 2/23/2005 b

Corrective Action/Disposition Verified By: Date:
| John Szostak | [ 712772005 9:24:53 AM |

Will Configuration be affected?: L YES NO

Identified problem area:

L] Materia! [l Manpower | Method L] Machine [ | Measurement

Reviewed By: Date:

|* Bob Jensen J r 8/2/2005

Discrepancy Report Form DR No: 4154



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 [ | C | | 4155 |
Step No: Drawing No: Routing Form No: Serial No: Rework ID:
| 44 [ 390174 [ H LQXA06 [l o |

Discrepancy Description:

The pipe support(390092) that is located closest to the Non-Ip end was moved to accommodate the shipping restraint that gets
put on at a later date. The support now is located 3530mm from the middle support measuring from the Ip side of the middle
support to the Non-Ip side of the end support at the Non-Ip end.

Originator: Date:
Steve Gould 2/24/2005

Cause of Nonconformance:

The pipe support was intentionally moved to avoid conflict with the shipping restraint.

Responsible Authority: Date:
Thomas Page | | 2/24/2005

Discrepancy Report Form DR No: 4155



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

Disposition:

Move the pipe support to a position where it does not interfere with the shipping restraint. The drawing will be revised to
reflect this new position.

Responsible Authority: Date:
| Thomas Page ] [ 2124/2005 |

Corrective Action to Prevent Recurrence:

The drawing (Q1 Cryostat Assembly Internal Piping (ME-390174}) will be revised. (ECO# 7934 - John Szostak 4/6/05) No
Traveler Change.

Responsible Authority: Date:
| Thomas Page | [ 212412005 |
Corrective Action/Disposition Verified By: Date:
| John Szostak | | 4/6/2005 I
Will Configuration be affected?: LIYES WINO
Identified problem area:
] Material (] Manpower ' Method (] Machine | Measurement
Reviewed By: Date:
I Bob Jensen I l 41712005

Discrepancy Report Form DR No: 4155




TD / Engineering & Fabrication Specification # 5520-FM-318904
September 24, 1959
Rev. H

Revision Request Control Number: 1722
Specification Number: 520- TR - 33375£| Current Revision: E:I

Traveler or Document Title lﬁc Q1 LQXA Cryostat Final Assembly Traveler

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-350174).” Per DR No. HGQ-0482.

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

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

4.59 Added Step. “Leak Check the Cooldown Line (MD-350225).”

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): Ensure 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-333753 - LQXAO4,

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

[ John Szostak L Jim Rife ] [ 4/6/2005

Originator Responsible Authority Date

Revision Incorporated into the Traveler: John Szostak | [ 5r25/2005 |
Revision Incorporated By Date

Process Engineering Final Review: [ Jamie Blowers l ' 5/25/2005 I
Process Engineering/Designee Date
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Instructions for the completion of the Revision Request Form

Note(s):

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

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

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

Originator Instructions:

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

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

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

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

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

Process Engineering Office Instructions:

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

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

Revision Request Form



