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Ensure appropriate memos and specific instructions are placed with the traveler before issuing the

sub traveler binder to production.

1.0 General Notes

1.1

12

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.

All personnel performing steps in this traveler must have documented training for this
traveler and associated operating procedures.

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.

20 Parts Kit List

2.1

Autach the completed Parts Kit for this production operatien to this traveler. Ensure that
the serial number on the Parts Kit matches the serial number of this traveler. Verify that
the Pa_g}ts Kit received is complete.

AR - 114/ 4

Brbcess En dgineering/Designee Date

Q1 LQXA Cryostat Final Assembly

LHC Serial No.: LOXAD2-0
Notes:
Page 3 of 26



TD/Engineering & Fabrication

3.0

£ (’\@}\@5 g@#

Vacuum Vessel Preparation and Painting

3l

32

33

Record the Vacuum Vessel Serial Number.

# L

Ll

Technician(s)

Specification # 5520-TR-333753
February 10, 2004

Date ] ‘ j

Inspect the transition area between the Support Sections and Tube Sections. Grind

{2l

stnoogh if necesgary.

Tec'hnic‘iﬁn(s)

Date

¢ olpd

Clean the Vacuum Vessel (ME-390122) using a vacuum cleaner or equivalent.

4- /o9

V=

nician(s)

Date

\Leak Check the Vacuum Vessel Assembly (ME-390122) per ES-107240 and record
results in table below,

Rev.

Q1 LQXA Cryostat Final Assembly

Page 4 of 26

Ql~ LRI D ZsnE L
PART ,Q! 6 SCALE SCALE VALUY S U 25
NO. X/ SYesZ2Z UNITS UNITS MINATION OF MINIMUM —
- BEFORE WHILE DETECTABLE LEAK

DATE OPERA S HELIUM ENCLOSURE

TIME, LAS{N E PROBE FLOODING MDS - {{Response - Bckgnd) - Leak Vatuel
2/z /e | ] &y

_'L'L' \7_‘/:»-74-#. 3 Z 3 2 i 2y
| | | ___xE"8 | XE"—
N/
Inspector / Date

LHC Serial No.: LOXAQ02-0

Notes:
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3.5

3.6

3.7

3.8

39

February 10, 2004
Rev.

Prepare the outside of the Vacuum Vessel (ME-390122) for painting. Clean using Ethyl
Alcohol (Fermi stjck 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.

. H= N-1b- oY

chhnic—i—an(s)‘ Date

Mask the Stainless Steel Components of the Vacuum Vessel for painting.

L N Jo 0

Technician(s) Date

Prime the Vacuum Vessel using Rust-o-leum (Fermi stock 1825-4000).

= Y-p-0Y

Technician(s) Date

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 M10 — 1.5 Tap.

Movg Vaguum Vesset (ME-390122) to Table.
\&M o (64

Lead Person Date

Paint the Vacuum V. sing Flambeau Red (Fermi stock 1825-3710).

o £ “ljip /0¥

Technician(s) = Date

Q1 LQXA Cryostat Final Assembly

LHC Serial No.: LOXA02-0
Notes:
Page 5 of 26



TD/Engineering & Fabrication Specification # 5520-TR-333733

February 10, 2004
./l F\K @ Suspension System

Rev.
\ 6 17 4.1 Clean the Suspension System with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes
(Fermi stock 1660-2500) or equivalent.

Part Name Part Number Quantity Completed
Fixed Support Assembly (ME-390041) 1 -
Sliding Support Assembly (ME-390042) 1
Tie Bar Assembly (ME-390400) 2 4
Tie Bar Shim, 6.4mm (.250") (ME-390118) 4 -
Tie Bar Shim, 2.4mm (.093"") (ME-390119) 4 -
Tie Bar Shim, 0.8mm (.031") (ME-390120) 4 -
Suspension System Adjusting Screw (MB-390039) 8 -
M16 x 70mm SHCS (MA-393021) 8 '
—
(.656” 1D x 1.38” OD % 13" THK STN STEEL) | (MA-390377) 8

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

' e |4

(™

Technician(s) Date

4.2 Insert the Fixed Support Assembly (ME-390041) into the Vacuum Vessel and position at

the Non-1P End.
Technician{s} Date o

Q1 LQXA Cryostat Final Assembly
LHC Serial No.: LOXAQ2-0
Notes:
Page 6 of 26



TD/Engineering & Fabrication Specification # 5520-TR-333755
February 10, 2004
Rev.

4.3 Install the Suspension System Adjusting Screws (MB-390039) and Washer (MA-390377)
’i into the Vacuum Vessel to hold the Fixed Support Assembly in place. Coat all screw
threads with Molybdenum Disulfide prior to installation.

Té:hnician(s) D :

ate

44 Adjust the Vertical and rotational alignment of the Supports using the Suspension System
Adjusting Screws (MB-390039). Ensure all four screws are in contact with the Support
and that Diametrically Opposing Support Lugs are equidistant from the Vacuum Vessel
Wall.

Adlusting Screw
(MB-350039)

W fpy

chﬁnician(s) Date

4.5 Insert the Sliding Support Assembly (ME-390042) in to the Vacuum Vessel and position

) v/

Techhician(s) Date

)
"Q1 LQXA Cryostat Final Assembly
ILHC Serial No.: LOXA02-0

Notes:
Page 7 of 26
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February 10, 2004
Rev.

4.6 Instail the Suspension System Adjusting Screws (MB-390039) and Washer (MA-390377)
into the Vacuum Vessel to hold the Fixed Support Assembly in place. Coat all screw
threads with Molybdenum disulfide prior to installation.

et el
Technician(s) Date ! |
4.7 Adjust the Vertical and rotational alignment of the Supports using the Suspension System

Adjusting Screws (MB-390039). Ensure all four screws are in contact with the Support
and that Diametrically Opposing Support Lugs are equidistant from the Vacuum Vessel

Wall.
IR
Adjusting Screw
(MB-390039)
11 1] mill
A M an
Technician(s) Date |1 17

Q1 LQXA Cryostat Final Assembly

LHC Serial No.: LOXAQ2-0

Notes:
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4.8

4.9

February 10, 2004
Rev.

Assemble the Suspension System using the Fixed Support Assembly (ME-390041), the
Sliding Support Assemblies (ME-390042) and the Tie Bar Assemblies (MC-390167).
Insert Tie Bar Shims (MC-390118),(MB-390119) and {MB-390120) between the Sliding
Support Assemblies (ME-390042) and the Tie Bar Assemblies (MC-390400) as required.

(Referencedrawing: ME-390525).
L 00) e

Techhician(s) Date

Measure the distance between the Suspension Rings at the bottom of the Threaded Rods.

T Tstall-Threaded Rods after measurements--

4.12

4.13

4.14

Note(s):

Non-IP North to IP North I Q' '-f : 5/ lo

Non-]P South to IP South ’ (i ‘/ 12 /[ ¢
M Lf! [e/ty

Technician(s) Date

Label the IP End Support and the Non-IP End Support.
(Writing on the G-11 Support is acceptable).

NIA

Technician(s) Date

Loosen each Suspension System Adjusting Screw (MB-390039) 1/2 turn and remove the

Croarmanainn Quctam fraom the Varmam Veacaal

uuo[ua;r;u JJDI.’JIJ AILFEEL Wl Y lal\.rl.lullt ¥ wodeed.
i T

Technic‘:‘ian(s) Date

Configure the Suspension Tooling for Q1 Assembly per Cryostat Layout Tooling &
Assembly (ME-364604). Place Suspension Assembly on the tooling and make necessary

adjustments to the tooling. ‘
L5 vlfely

Teshnic'ian(s) Date

Assempble the Suspgnsion Mounting Brackets (MD-390279) to the Support Assemblies.
L /Y%

Tcoﬁnician(s) Date 4

Slide the Suspension System over the Cold Mass and place on tooling. The Suspension
system may be disassembled during this step. Record shim sizes and locations prior to
disassembly.

Ensure that the Suspension System is configured properly to the Cold Mass with

resand Non-IP Ends.
| 91 [y

Technictan(s) Date

'#Ql LQXA Cryostat Final Assembly

LHC Serial No LOXA02-0
Notes:
Page 9 of 26
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Rev.

X 4.15 erify igeRing collars exist only at Non-1P End support.

L e > 4. 19-0F

ad Person Date

4.16 Establish alignment between the Cold Mass and the Support system. Install shims
r‘\ between the Brass Slide Bars and the Stainless Steel Blocks on each support as needed.

Y\' ‘\ Record Shim size and location below.
v L
: Q‘(q East-North East-South
! Center-North Center-South
1\' West-North » West-South
N/
Technician(s) / Date
X 4.17 Verify the Alignment of the Cold Mass and the Support System.
e T

4-19-09

Date

PR 4.18 Weld the Cold Mass to the Outboard Cold Mass Brackets as per (ME-390525).
- T \ g/).
T
[N ,\/ Weldor(s) / Date
N
N

Q1 LOXA Cryostat Final Assembly

LHC Serial No.: LOXA02-0
Notes:
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February 10, 2004

(?é( \}09\ Cp\‘l{)‘ Rev.

50 ; Piping Assembly

e
Note(s):
Qf\ <\ Do not use a Strap Wrench on the Pipes.
,& \‘0 5.1 Place the Cold Mass assembly on the insertion rail system.
3 {[25/g9
Téchnician(s} Date

52 Ctean the Pipe Supports with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes

(Ferni stack 1660-2500) or equivalent.
JA0 ‘Ui

chl{nician(s) Date

53 nstall

ld Mass Insulation per Cold Mass Insulation Installation (ME-390524).

4-2p0 .04

Date

[£chriician(s)

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

Note(s):
A Tie Bar may be disconnected, if necessary, from the Fixed Support Assembly to
install the central two pipe supports.

i PIPE SUPPORT ASSEMBLY

//’f iéhnician(s) Date

}
"1 LQXA Cryostat Final Assembly
LHC Serial No.: LOXA(2-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333755
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5.5 Install Pipe Anchor (MC-390486) on the Cold Mass per Q1 Cryostat Assembly - Internal

%{ME&%IM).
ﬁchmcian(s) Date

5.6 Using Pipe Supports (MD-390092) as a template, cut the blankets around the Pipe
Support Feet and slit blankets circumferentially at the Pipe Supports.

15‘\29\ (ﬂ%chnician(s) Date

L prpe Aveenlme 35y

I3 ! +
! Sx —R57 Remove Pipe Supports (MD-390092) and blankets. Wrap blankets in plastic bag to keep
cf\egn for Jater use. Label blankets as they are removed for later positioning,.

" Aieao 430 o9
/%chnician(s) Date

58 \ stg]_i Pi = ts (MD-350092) to same location as in step 5.4,

S Do o

'lfhnicia\n‘(—s) v Date

59 Install QI Installation Tie Rod Assembly (MC-390638) and Tie Bar Retaining Clamp
(MEﬁQOl%) as per Q1 Cryostat Assembly - Internal Piping (ME-390174).
i s LA

- '“}Teehnician(s) Date

5.10  Clean the Heat Exchanger Outer Shell Pipe (MD-390145). Pumping Line Pipe
(MB-390147) and the Cool Down Pipe (MB-390146} with Ethyl Alcohol
{Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.

) S o

}%chnician(s) Date

5.11 Slide the Heat Exchanger Outer Shell Pipe (ME-390176), Pumping Line Pipe
(MB-390182) and the Cool Down Pipe (MB-390193) through all five supports.

Note(s):
Ensure the cross over hole in the Heat Exchanger Pipe is lined up with the
elbow on the End Dome.

J— —

2, S///0Y
Tj_{hnician(si\/ Date

5.12 Clean the Pumping Line End Flange (MB-390032), the Cool 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.

TR A S S0y
@e’chlﬁ’éi’an(sﬂ Date

Q1 LQXA Cryostat Final Assembly
LHC Serial No.: LOXA02-0
Notes:

Page 12 of 26



TD/Engineering & Fabrication Specification # 5520-TR-333755
February 10, 2004
Rev.

5.13 Weld the Heat Exchanger Quter Shell Flange (MB-390031), the Pumping Line End
Flange (MB-390032) and the Cogl Down Line End Flange (MB-390033) to the ends of

the correqpondmg ptpes %
2\/!{ //(/{/é{dcu i /m AQZJ S -/ - a9

Weldor(s) Date

5.14 Clean the Cold Mass and the Retamer Clips (MA- -390103) with Ethyl Alcohol

(F’er_n%fﬂ«%m) and Kimwipes (Fermi stock 1660-2500) or equivalent.
< . -
e S/1/0y

'Véhnician(s) Date

5.15) Weld the Retainer Clips (MA-390103) to the Cold Mass Quter Shell as per the Q2 Pipe
Suppor)t Assembly (ME- 390025 ar QkInt ?Fl Piping Assembly (ME-390174).

q /'\/////Z/x‘/ < - L« <¢ff -t -0Yy
Weldor(s) ' Date
5.16  Position the End Dome Elbow, thc Weld Adapter (MC-390278) and the Heat Exchanger
QOuter Shell.
e
S S Loy
T;éthf N Date
@7 © “Weld the Outer Shell to the Weld Adapter (MC-390278).
/ A / £ . - . / / .
& f e T Crt—— >, A A
Weldor Date
.,-"’/5.18:,# Wel dahe End Dome Elbow to the Weld Adapter (MC-390278).
- ’ 4
eldor Date

5.19 Assemble the Corrugated Tube Assembly (ME-390179).

=7 shlsy
T%niaém(s) i Date

5.20 Insert the Corrugated Tube Assembly (ME-390179).

S/l1ey

?ﬁ(m’cian(s) NS Date
521 Positiog the Heat Exchanger End Plate (MD-390178).
L Shley

Technician(s) Date
S.22/l‘ the Heat Exchanger End Plate (MD 390178) to the Quter Shel Pipe (MD-390177).
Weldor Date

'}Ql LQXA Cryostat Final Assembly
LHC Serial No.: LQXAD2-0
. Notes:
Page 13 of 26



TD/Engineering & Fabrication Specification # 5320-TR-333755

February 10. 2004

Rev.
523 Weld the Corrugated Tube Assembly (ME-390179) to the Heat Exchanger End Plate
e (MD-390178).
‘ b e </ e
Weldor Date
5.24 Position the Q1 Pumping Line Pipe (MB-390183).
S L1/
_ Date
5.25 Weld the Q1 Pumping Line Pipe (MB-390183) to the Heat Exchanger Corrugated Tube
(ME-390179).
{ VA e s // /o 4
Weldor Date
5.26 Position the Cooldown Line (MC-390193),
%6' ‘ S /110 \/
Tethnician(s) ~ Date
4527 Weld the Cooldown Line (MC-390193). ,
/’} L < / 2 /a Yy
Weldor Date
5.58 k Weld the (31 Cooldown Line (MC-390193), Q1 Pumping Line (ME-390182) and Heat

X520

Exchggfeer Outer Shell (ME-390175) to the Pipe Anchor (MC- 39(486).

1= L sz /oy

Weldor(s) Date

Weld-Pumpmg Line End Ffﬁe (MA- 390032) to the Pumping Line Pipe (MD-390183).
/

/(:\_//f,//a 5 &.’ /x’/ ‘ll.".’- - C‘C'/
Weldor(s) Date
)( 5.30 Wcld C‘bol Down Line End FIE?M 39003,3) to the Cooling Line Pipe (MD-390146).
(_,/( //é%v( C =, /a{.-/ St - ~f
Wweld dor(s) Date
5.31 Ins&t Mt Line Pipes (MB-390192) per (ME-390208).
-
S1ix ) g
Teéhmcmn(s) Date
5.32 Weldrthe Plpe Anchor (MC-390486) to the Cold Mass Skin. )
St f K S /12 /oy
"Weldor Date

QI LQXA Cryostat Final Assembly

LHC Serial No.: LQXA02-0
Notes:
Page 14 of 26



TD/Engineering & Fabrication Specification # 5520-TR-333755
February 10, 2004

Rev.
} 5.33 Welddhe fixed collar to the 4.5k Intercept Line (MB-390192) per (ME 90208)
M- (A s /13 /0
fﬁ _ Weldor(s) 163 f"“# Date
. e CAMCER AS paR T, PAGK
ﬁjﬁ, Pressure test the Cold Mass Assembly a€375 psi Nitrogen per
IY R 1 Section 5034 of the Fermilab ES&H Manual and UG-100 of the Code.
\b | Warning:
3& The test is to be performed after normal working
DR @ hours and only personnel directly involved with the
’57 § E‘ Et will be present. _
[
/] S (M} { g f
gf 30\ Inspector Date
D K 5.35 Leak Check the Cold Mass Assembly. (This will include the Outer Shell Pipe (MD-390177)).
Part No. DETERMINATION OF DETECTABLE LEAK
M.D.S. = ((Response — Background) + Leak value) = MDL
SCALE UNITS | SCALE UNITS
OPERATOR’S BEFORE WHILE
AST NAME HELIUM ENCLOSURE MDS Response | Background Leak Value MDL
PROBE FLOODING
G\QJ&J ¢ X 7 Bods % 2l /.Dx 0
- ﬁ()}f‘b Y’ '3 65 xE-® X E -

D (B S-(71-0f

Inspector Date

5.36 Leak check 4.5k Intercept Lines (MB-390192).

Part No. DETERMINATION OF DETECTABLE LEAK

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

) SCALE UNITS | SCALE UNITS
OPERATOR’S BEFORE WHILE MDS Response | Background Leak Value MDL

LAST N I}% HELIUM ENCLOSURE
PROBE FLOODING

qu -..v

Cho 225U el S Smf BESe hipne
I R-OY

A"
£
In lor Date
!

Q1 LQXA Cryostat Final Assembly

LHC Serial No.: LQXA02-0
Notes:
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6.0 Shield Assembly

- /) 6.1 Lift the Cold Mass Assembly and place the IP End (ME-390433} and Non-IP End
I N SUArE (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.
THE 'suff"“(j 5/ [Z/@S/
' £

Bloces FAST ‘é
G o A Glaky . 6.2 Inszrt the Mid Section (ME-390435) and the Support Bands (MD-390083).

B7re Rrdiam1s
or wIP ] 5//7%/

Technician(s) Date

@ s LE@ i‘\f_’; 5 loc K Téchnician(s) Date
R Y
C; W By "f-) 6.3 Assemble the bottom half of the shield. Leave all bolts loose. Spray all screw threads with
: e / /
The gheve ’ < TS a7
< Qone in 4 Fechnician(s) Date
13

Mo g‘di A‘;‘ﬂ \/’; 6.4 éﬁm e the Cooling Tubes (MD-390431) to the Bottom Half of the Shield.

335 7;‘% YAy Sﬁ/z;)f,’/’“‘ t/

Technician(s) Date

——

6.5 Lift the Cold Mass and place the Shield Inner and Quter MLI Blankets
(ME-390487 & ME-390488) onto the Insertion Rails in the correct orientation,

Note(s):
- lace the Quter Blanket (ME-390314) on the Rails first. ,

Rt RN -/ /
Y S zeley

}échnician(s) Date

oy

Q1 LQXA Cryostat Final Assembly
LHC Sertal No.: LOXA02-0
Notes:
Page 16 of 26
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Specification # 5520-TR-333755
February 10, 2004
Rev.

6.6 Lower the Cold Mass onto the rails. Ensure the slits in the blankets line up with Support

Roll

er.

s

Technfcian(s)

590 0

Date

6.7 Install the Cold Mass MLI Blankets per (ME-390524) and in the same position as Step 5.6.

V. Yea SLro-og

f’)échnicﬁn(s)

6.8

Date

@ulaﬂon Mounting Lug Covers (MC-390496).
A S 20 O

Technician(s)

Date

69 Cut arl ipstall the pipe MLI blankets per Q1 Piping Insulation (ME-390541).
e

S.TO-of

- /l' echnician(s)

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

Date

threads »jth Molybdenum. _
,T" R’K* _ f‘?:hnicia'n(s) Date
| & ! 7 6.11 Install the Shield Blankets (ME-390487 & ME-390488). Cutouts will have to be made

for the Upper Support Lugs. :
M\JJ 5// 20/0y
7 177

Teéhnician(s)

(O_ |‘§tu FLAGLS
PART, X OUERTUEE

Date

NO. / ng AO2SL. e e DETERMINATION OF MINIMUM
—= - BEFORE WHILE DETECTABLE LEAK
DATE OPERATOR’S HELIUM | ENCLOSURE
_a TJIME a1 LAST NAME PROBE FLOODING MDS - {(Response - Bckgndl - Leak Value] = MDL

WaSLYAL &

(D

SO

SOL( | O |AB YW b6 Ky

|

" QI LQXA Cryostat Final Assembly

7

LHC Serial No.: LOXA02-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333755
February 10, 2004

6‘\
:-J 7.0 Cold Mass Insertion into the Vacuum Vessel
€ i

Install Putty between the Vacuum Vessel and the Insertion Rails.
T Tt 5 1\4
¢ ., : L2 G
)

7z _~Téchnician(s) Date
\ 7.2

Install theyCold Mass Pull-in Tooling.

Technician(s) Date

/

7.3 Maqunt the Pnegsaatic Winch to floor on the West side of the Vacuum Vessel.
&L\fﬂg ~ 5 |24 ! &

Tééhnician(s) Date

7.4 Connect the capie to the Pull-in Tooling.
i)iw / YY1
Technician(s) Date | !

7.5 Pul] the Cold Eass Assembly into the Vacuum Vessel.

5]7 \ llM
P

Tethnician(s) Date !
7.6 When the Cold Mass is fully inserted, install the Suspension System Adjusting Screws
MB-390039).
V7N 2/ oA
I{chnician(s) Date
e

7
7.7  Adjust the Suspension System Adjusting Screw (MB-390039) as needed to center the

ColdWcuum Vessel.
chﬂnicfan(s) Date ii ]
@;‘:\ L~wWEL) & -W?H—mﬂpb C}ao e ? {PE CRoS: e

([/Mé_/_éwf 5: . /Zt{g‘né(//é ' “&_ y

TRR ¥
V6177

Rev.

I - C"(;/
we LB S
) bmf \_
AJ‘[% [ BAk. Cele Q) THEAmAC  SHELD Copot DR CARHER,
PART SCALE SCALE DETERMINATION OF MINIMUM
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TD/Engineering & Fabrication Specification # 5520-TR-333755
February 10, 2004

Rev.
) 8.0 Final Electrical Inspection
8.1 Perform an electrical inspection on each of the Individual Quadrants and the Cold Mass.
R’ﬁ( Refer to the Valhalla and Leader Free Standing Coil Measurement Procedure (ES-292306).
'XR To measure the Resistance of a Q1 Cold Mass:
\’\ 1. Use Valhalla Scientific 4300B digital micro-ohmmeter.
\6 2. SetTest Currenttdd afp-y—> . iA
3. SetScaleto2Viulls
4. Turn temperature compensatmn on.
5. Turn test current off.
6. Connect |y, to Q4 inner power lead as shown in figure.
7. Connect | o to Q3 inner power lead as shown in figure.
8. Turn test current on.
9. Connect Vy and Vg to voitage taps as shown in resistance table.
10. To measure Total with leads, connect Vi, to Q4 power lead and V.o to Q3 power lead.
11. Read resistance and record in traveler.

Q1 Cold Mass Electrical Measurements

EE1311 (CERN} EE1321 {CERN)
VTH1Q1 (FNAL) VTHh2Q1T (FNAL}
b1 {KEK) b2 (KEK)

EE1211 ([CERN)
VTe1Q1 (FNAL)
c1 (KEK)

EE1221 (CERN)
VTc2Q1 {(FNAL)
€2 (KEK)

EE1111{CERN) EE1121 (CERN)
VTa1Q1 (FNAL)  VTa2Q1 {FNAL}
a1 (KEK) a2 (KEK)

VALHALLA
SCIENTIFIC 43008

1A
1
xxx ohms @ VH‘O GH'

Resistance
Test Temp VLOO e/—_

Full Scale 20mv 2oomv 2y Current Comp
Voltage [ T ] 1 ]

}Ql LQXA Cryostat Final Assembly
LHC Serial No.: LOXA02-0
Notes:
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(Q1) Resistance Nominat to Q
T ial bers
Voltage Tap Serial Num Total Resistance
Connect| Fermi CERN KEK
Vi [VTalQl |EE1111 | at m ,
Vio [VIciol [EEeT ] ot ] AT L e
Vi |[VTIclQl |EE1211 c1 7
Vio |VTbIQl |EE1311 b1 PUESE m Q
Vio [VIbIQI |EE1311 b1 bBoo m O
Total Resistance with Leads
Vi Q4 Power Lead
Vio Q3 Power Lead (ﬂ 8 ¢ Y #n q
- {0726 /07
Tegﬁqi{:ian(s) % Date
Check resistance of Redundant Voltage Taps.
Q1 Redundant Voltage Taps
Connect Fermi KEK Resistance
Vio VTc2Ql . EE1221 c2 I Nt W ¢
Vui VTc2Q1 EE1221 c2
- N
Vio VTb2Q1 EE1321 b2 SY3S L o
S -
' /(_) /2\5'_/0 v
T%m’ciﬁn(s) NS Date

Q1 LQXA Cryostat Final Assembly
LHC Seriai No.: LOXAG2-0

Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333755
February 10, 2004
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To measure Ls and @ of a Q1 Cold Mass:
§ 1. Use Hewlett Packard HP4284A digital LCR meter.

2. Turn line switch to on. The words “Measurement Display” should now be highlighted

in the upper left corner of the display screen.

3. Use cursor buttons (shown in figure with arrows) to toggle down until “function” is

highlighted near the upper left corner of the display screen.

4. Push the lowest of the five buttons to the right of display 3 times. (this button is
shaded gray in the figure) The line in the display screen next to the second button
down should now read “Ls-Q” and “function” near the upper left corner of the display
should have the option “Ls-Q” chosen.

Scroll to “integer” using the cursor buttons. “Integer” will have the option “medium” chosen.
Press the 3™ button of five. The word “medium” should change to *long”.

Connect H., to Q4 power lead as shown in figure.

Connect L., to Q3 power lead as shown in figure.

Connect H .t and Lo to voltage taps as shown in table.

Read Ls and Q from display and record in traveler.

e
comNO;

Q1 Cold Mass Electrical Measurements

N,
™,
b

_| G4 power lead
Hewlctt
l Packard HP4284A
Lgl XXXX
G xxxx
Line Leurbpot B i
0©Qo~ ™

"Q1 LQXA Cryostat Final Assembly
LHC Serial No.: LOXAQ02-0
Notes:
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(Q1) Inductance Nominal ~ to mH
Voltage Tap Serial Numbers
Conmect| Fermi CERN KEK Total Inductance
Hpor VTaI'QI EEH” ._..a1. . o : |
Hpor {VTclQ1 [EE1211 c1 ,
Lpor |VIbIQ1 |EE1311 b1 1S . Say mH
Hpor [VTalQl |EE1111 at _
Leor [VTDIQI |EE1311 b1 3. 1Y H|
(Q1) Q-Factor Nominal ~ to
Voltage Tap Serial Numbers Total Q

SR e

EE1211

Leor |VTbIQI |EE1311 b1
Hpor [VTalQl |EE1111 at
Leor |VTb1Q1 |EE1311 bi ).
[o/25 /o
Techngdan Date

Q1 LQXA Cryostat Final Assembly

LHC Serial Ne.: LOXAQ2-0
Notes:
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Specification # 5520-TR-333755
February 10, 2004
Rev.

To measure the resistance of a Thermometer (RTD):

1. Use Hewlett Packard HP3457A digital multimeter.
2. Record temperature of building within +/- 5 degrees.
3. Press line button to turn fine on.
4. Connect wires as shown in Figure below.
U+ (Black) to Sense HI
H (Yellow) to Input HI
U- (Red) to Sense LO
I- {Green) to Input LO
5. Push blue button (function key) once.
6. Push OHMF bution.
7. Verify arrow in readout is above the 4WQ (meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.
Rewlett HP3457A SENSE INPUT
e e et [ e [ e S e e [ i e
(e Y e e B e | — T —J o= ™,
T (=] = L e § = B = ] =] =1 = Lo ™,
Line 03 £33 [l s I | ooy Re0oc ™y
Ooopoomg I:\ |
1 v H
OHMF éutton Blue (function) Bution

U+ Black]|
I+ Yellow -~
U-Red
I- Green

Thermometer
®TD)

To measure 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 ohms and record in traveler.

Hewlett
Packard HP3457A SENSE INPUT
s s s o [ s I s s H
[ [ e 3 s f s S o o e e /9
o (e e oo | e R e e e ¥ e /{)
Lne 3 3 snem s o (e e o v B A S e
Doopoo / <\ .IS\
[ - -
OHMF éuﬂon Blue (function) Button
Warmup
Heater

)

Q1 LQXA Cryostat Final Assembly

LHC Serial No.: LOXAQ02-0
Notes:
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Q1 - RTD's and Cryogenic (warm-up) Heaters V2% F

Component Fermi CERN Resistance
Q1 RTD, primary 1 TaQr | TT831t | LS 493 ol
Q1 RTD, redundant TbQl TT8321 (+7 15 Q

Q1 Cryogenic (warm-up) Heater (LE) -
wire at top (CERN #1 }+)

Q1 Cryogenic (warm-up) Heater (LE) -
- wireatbottom (CERN #1 1)

Q1 Cryogenic (warm-up) Heater (Non-LE) -
wire at top (CERN #2 |+)

Q1 Cryogenic (warm-up) Heater (Non-LE) - ) [ 7. 41 q 6‘
wire at bottom (CERN #2 |-) W2eQl EHe321 Q

%’ _ [0/257dy

Techni;ei’ﬁn( 5) Date

WiaQl | EH8311+ |

Cwaqr | emgen- | 176V

WIbQl | EHs321+

Using the Hewlett Packard HP3457A di gital multimeter, measure the Protection ( Strip)
Heater Resistance for Q1.

Q1 Protection (Strip) Heater Resistance

Fermi CERN KEK [ Description LLmit Resistance
HtaQt (yTite) WA} ] ;
neeat [vrc| mae | S| T

H1bQ1 | YT1121+ HB1 Circuit B o 80,3617

H2bQ1 | YT1121- HB2 l

SN — ) J247/o
Teghhician(s) Date

Q! LQXA Cryostat Final Assembly
LHC Serial No.: LQXA02-0
Notes:
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TD/Engineering & Fabrication

Specification # 5520-TR-333753
February 10, 2004

8.2 Using the HP4284 A, connect power thru the corrector Power Leads
(HAL and HB1 to measure Q1-HI1 or VA1 and VBI to measure QI-VI1).
Connect the Sense Leads as shown in table below and record resistance.

Rev.

MCBX Corrector Coil Taps

Component FermiL.ab Label # CERN Label ‘] Resistance

T w1 | B | 343 suC

Qi-H1 . e— T G 24
. arm ‘HA1 . NI R 5 ﬁ Q

Q1-Vi VTVt EE8111 { ) Yo

oA VA1 N/A : Q

ﬁkgd_.éi_} [ 4 JO/2 {/OL[

Teyﬁi‘ician(s) Date

TR (-ﬁ; 9.0 F!\na.’ Preparations

|6 ‘7§;‘% fage)

\

Q1 LQXA Cryostat Final Assembly
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9.0 Production Complete

9.1 Process Engineering verify that the LHC Cryostat Assermbly 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 ail Discrepancy Reports,
Nonconformance Reports, Repair/Rework Forms, Deviation Index and dispositions have
been reviewed by the Responsible Authority for conformance before being approved.

Comments:

SEP 2 0 2005

ocess Engineering/Designee Date

Q1 LOXA Cryostat Final Assembly
LHC Serial No.: LOXA02-0
Notes:
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TD/Engineering & Fabrication

9.0 Final Preparations

Specification # 5520-TR-333755
April 14, 2004

9.1 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 to approximately
4 inches beyond the cutoff mark. Clamp the Leads, individually, using the
“Lead Clamp Block Tooling”.

Technicidn(s)

ja)

[0 25 O
Date

9.2  Cutthe Power Leads as per Q1 Module Assembly (ME-369894).

@’ 1—:\/\‘3"—\

Technician(s)

2]

9.3 Fuse the Ends of the Leads.

‘Weldor(s)

1. 2 O o
Date

/o /2 5/
Date

9.4  Remove Clamps when fusing is complete and it is safe to do so.

(7). o

Technician(s)

s

K7- 0% - CH

Date

9.5 Install the Vinyl Flange Covers (MA-390491), (MA-390492), (MA-390493),
(MA;380494), & the Alignment Fiducial Covers (MA-390495).

Technician(s)

Dage !

o, v
(‘. [% K‘.//HI/
ART A
L e SCALE DETERMINATION OF MINIMUM
- BEFORE WHILE DETECTABLE LEAK
DATE OPERATOR'S HELIUM | ENCLOSURE
TIME LAST NAME PROBE FLOODING MDS - {{Response - Bckgnd} + Leak Value) — MDL
D06

>

E- rF £-f -8
e 512 |aas T ogt

l Q1 LQXA Cryostat Final Assembly

Page 1 of 1

LHC Serial No.: LQXA02
Notes: Pages issued per TRR No. 1617
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0102-ES-292302 Revision E

ADDITIONAL PARTS REQUEST

ADDITIONAL PARTS REQUEST FORM SHALL 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

MAGNET OR COIL # _LOXA02 - QI Magnet REQUESTED RBY _&. Gould
DATE REQUESTED _3/3/04 DELIVER TO _S. Gould - ICB
BUDGETCODE _LCD 300/1.1.1.3.4 NEED BY DATE  5/3/04

JOB TICKET # MMR #

MACHINE SHOP REQ. # PO#

PURCHASE RELEASE # OTHER

PARTS STATUS (CHECK ONE)

[0 DEFECTIVE PARTS ISSUED [ PARTS SCRAFPED 3 A/R ITEMS
] DEFECTIVE ASSEMBLY [] MISSING FROM KIT ALREADY ISSUED
[ INDIVIDUAL PARTS CONSUMABLES [} PARTS LOST

<

a / r~ & I‘\?A
ACQUISITIONER SIGNATURE__~ Nealbda Je o s

P, T 2y bl f‘, .
%/ etd  DATE f/ 2177

PLEASE INDICATE REVISION REQUIRED

LLOCATION PART # REV QTY UOM DESCRIPTION

RE # SIR #

184 MC 390184 - 1 Each IP End Elbow- 3.37

(587

STOCKROOM SIGNATURE /t/\t\m—ﬂ-., Mﬁg\

e T¥) pate 57? /°f

PARTS DELETED FROM DATABASE

ID# DATE

7
A COPY OF THIS FORM IS TO BE INCLUDED IN WITH THE TRAVELER

ID# A/g%/ DATE 9// jé/

-

PARTS RECEIVED BY_- ot W,

Pagel of 1



0102-ES-292302 Reviston E
ADDITIONAL PARTS REQUEST

ADDITIONAL PARTS REQUEST FORM SHALL 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 # _LHC QI Cryostat ( LCQ}(Agz ?) REQUESTED BY _Steve Gould
DATE REQUESTED _{0/13/04 ; fi; :; _‘5; DELIVER TO _ICB
BUDGETCODE _300/1.1.1.3.4(LCD) NEED BY DATE _[0/13/04
JOB TICKET # MMR #

MACHINE SHOP REQ. # PO #

PURCHASE RELEASE # OTHER

PARTS STATUS (CHECK ONE)

[[] DEFECTIVE PARTS ISSUED [] PARTS SCRAPPED [J A/R ITEMS
{J DEFECTIVE ASSEMBLY (] MISSING FROM KIT ALREADY ISSUED

PARTS ONSEIMARLES [ PARTS LOST

ACQUISITIONER SIGNATURE /""“‘ML M i 2383 pate /"// 3 /9'7‘

PLEASE INDICATE REVISION REQUIRED

WLOCAT]ON PART # REV aQry UOM DESCRIPTION RF # SIR #
- ~ o e
Y [R233 300799 3 Each Q1 Tab Assy B9
jod 1B#4-BIN 393057 48 Fach M5 Flat Washer 1325
1094 IB#4-BIN 393056  \/ 48 Fach M35 Lockwasher 192 /4
9 k2,33 390801 ", 3 Each 01 Tub Assy EZ20%7
41 Rr233 390795 S/ / 3 Each Q1 Thermal Strap RZ (3]
4 R233 390794 3 Each O1 Thermal Strap £Z730
R223 390792 " _ n 6 Each Q1 Crossover Tab & 175
985 | 1B#4-BIN 393310 /[ Each M5 Hex Nut sagqa’
STOCKROOM SIGNATURE, / ﬂ/’/ WM ID# f 2 ; é DATE / f/ 5/0 }/
PARTS DELETED FROM DATABA ID# DATE

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

PARTS RECEIVED BY_M s Y965 pate léh §|é‘;{

j

Page 1 of 1



0102-ES-292302 Revision E

ADDITIONAL PARTS REQUEST

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

3 THIS FORM MUST BE SIGNED BY AN ACQUISITIONER BEFORE BRINGING TO THE STOCKROOM
MAGNET OR COIL # _LHC { [ QX&Q 2) REQUESTED BY _Steve Gould
DATE REQUESTED _9/21/04 DELIVERTC _ICB
BUDGET CODE  J00/1.1.1.3.4(LCD) NEED BY DATE 9/21/04
JOB TICKET # MMR #
MACHINE SHOP REQ. # PO#
PURCHASE RELEASE # OTHER

PARTS STATUS (CHECK ONE)

[(] DEFECTIVE PARTS ISSUED ] PARTS SCRAPPED ] A/R ITEMS
[J DEFECTIVE ASSEMBLY, [ MISSING FROM KIT ALREADY ISSUED
B INDIVIDUAL PARTS [J CONSUMABLES [l PARTS LOST

we_PL3_ pare_9 s /ey

PLEASFE INDICATE REVISION REQUIRED

! % LOCATION PART # REV QTY UOM DESCRIPTION RF # SIR #
‘____—-—!—’
jon [ Y [Bin | 393307 24 Each M4~ 7X20MM HSHCS | % 50N
joo |8 Y Lin | 393308 48 Each 4 Lock Washer EENA
2z 9 [ | 393181 48 | Each M4 Flat Washer B DAL
~ I~ .
STOCKROOM SIGNATURE @%&M@ ID# ]8(0‘%/ paTE_ 2 ) 2 ] oY

PARTS DELETED FROM DATABASE ID# DATE

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

PARTS RECEIVED BY___ \] QéQ D ({é’g J_ paTE ?/ ¢/ 44

o

“Page 1 of |



0102-ES-292302 Revision E
ADDITIONAL PARTS REQUEST

ADDITIONAL PARTS REQUEST FORM SHALL 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 # _LHC ( LOYA ¢ 'Z) REQUESTED BY _Steve Gould
DATE REQUESTED _9/21/04 DELIVERTO _ICB

BUDGET CODE  300/1.1.1.34(LCD) NEED BY DATE  %/21/04
JOB TICKET # MMR #

MACHINE SHOP REQ. # PO #

PURCHASE RELEASE # | OTHER

PARTS STATUS (CHECK ONE)

[] DEFECTIVE PARTS ISSUED [ PARTS SCRAPPED 3 A/R ITEMS
[3 DEFECTIVE ASSEMBLY ] MISSING FROM KIT ALREADY ISSUED
B INDIVIDUAL PARTS T} CONSUMABLES ] PARTS LOST

TIGNER SIGNATURE ,M!.—JLIM e 72Y5  pATE 9ﬁ’//4 7

-

PLEASE INDICATE REVISION REQUIRED

LOCATION PART # REV Q1Y uoM DESCRIPTION RF # SIR #
TP o B | 393369 -~ [ 24 Each Md-.7 Nur by AL
~h Vo'
A
/1 /

STOCKROOM SIGNATURE

71
ID# !AQ?(QQDATE Q/ ZZ/ 0 y

ID# DATE

PARTS DELETED FROM DATABASE

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

PARTS RECEIVED BY__\_'LM w796 < __pate Qf/ L2/

| P'age 1of1



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

Revision Request Control Number: 1617
Specification Number: |5520- TR - 333755| Current Revision: NONE

Traveler or Document Title EHC Q1 LQXA Cryostat Final Assembly Traveler

Step #/Description of Revision:

14 Removed Step. “All personnel performing steps in this traveler must have 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 I im 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 (MD-390466) to the Q1 Thermal Shield Cooling
Tube Weldment (MD-390431) per ES-107240 and record results in table below.” per LQXAOL.

6.8 Added Step. “Install Conflat Flanges (MA-390374) w/ Copper Gaskets (MA-390375) and Bolt Set (MA-390376) to
Cryostat as per 1 Cryostat General Assembly (ME-390127).” per LQXAOL.

6.9 Added Step. “Install Target Holders (MD-390539), (MD-390540) 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 Q1 Cryostat General Assembly (ME-390127).”
per LQXAOL.

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. “Install Q1 Thermal Shield Cocling 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) to the Cooling Tube Weldment (MID-390431)
and the ooling Pipe Crossover (MD-390466) as per Q1! Therma! Shield Assembly (ME-390429).” per LQXAOQI.

7.1 Modified Step. Added new method of measuring Ls &Q per Rodger Bossert.

8.0 Added Step. Final Preparations

| John Szostak | | Jim Rife | [ 3/10m004 |

Originator Responsible Authority Date

Revision Incorporated into the Traveler: [ John Szostak I l 7/14/2004 J
Revision Incorporated By Date

Process Engineering Final Review: Jamie Blowers | I 7/14/2004 J
Process Engineering/Designee Date

Revision Request Form



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

Instructions for the completion of the Revision Request Form

Note(s):

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

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

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

Originator Instructions:

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

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

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

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

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

Process Engineering Office Instructions:

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

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

Revision Request Form



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

Revision Request Control Number: 1705
Specification Number: |5520- TR - 333755| Current Revision:

Traveler or Document Title [LHC 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. HG(Q-0469.

4.10 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 LQXA03.

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-350808) 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 roll of the
three magnetic elements to each other.”

8.5 Removed Step. “Instail the Vinyl Flange Covers (MA-390491), (MA-390492), (MA-390493), {(MA-390494}, & the
Alignment Fiducial Covers (MA-390495).” Moved to Q1 Shipping Traveler.

[ John Szostak | Jim Rife | | 1182005

Originator Responsible Authority Date

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

Process Engineering Final Review: Jamie Blowers 2/28/2005 |
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.

Originator Instructions:

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

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

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

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

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

Process Engineering Office Instructions:

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

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

Revision Request Form



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

Revision Request Control Number: 1763
Specification Number: ‘5520- TR - 333755J Current Revision:

Traveler or Document Title IfHC Q1 LQXA Cryostat Final Assembly Traveler _I

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 IP End (ME-390433) and Non-1P 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-39087 8).”
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 Signoff) Per Damon Bice.

6.8 Removed Step. “Install Conflat Flanges (MA-390374} w/ Copper Gaskets (MA-390375) and Bolt Set (MA-390376) to
Cryostat as per Q1 Cryostat General Assembly (ME-390127)." Moved to after Final Cryostat Pipe Survey Measurement.
New Step £.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 Modified Step. Changed to “Weld the Cooling Pipe Crossover {(MD-390466) Comnectors (MA-32046 o
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-b1 to Nominal resistance group
6.75 Q to 6.85 €. Added MFR Q2 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 Q1 Module Assembly (ME-369894), ...”

82 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)

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

-]

e Cooling Tube

[ John Szostak ] [ Jim Rife | [ 832005 |

Originator Responsible Authority Date

Revision Incorporated into the Traveler: [ John Szostak I [ 5/25/2005 |
Revision Incorporated By Date

Process Engineering Final Review: r Bob Jensen | r 512512005 J
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 Contro! Number must be obtained before processing.
If completing this form entirely by electronic means, the printed copy to be filed in the Process Engineering Office is to

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

Originator Instructions:

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

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

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



Steps for aligning Q1 beam tube flange.

491 Measure from the face of the IP end vacuum vessel flange to the face of the [P end
suspension system. Record measurement here

492 Measure from the face of the Non-IP end vacuum vessel flange to the face of the Non-1P
end suspension system. Record measurement here

1.0 Install suspension system on magnet.

11  Measure from the face of the IP end suspension system to the spot face on the IP end
dome. Record measurement here

12  Measure from the face of the Non-IP end suspension system to the spot face on the Non-
IP end dome. Record measurement here

13 Subtract the number recorded in step 4.9.1 from the number recorded in step 1.1. Record
the number here

14  Subtract the number recorded in step 1.3 from 97.5.
Record the number here . This is the size of the spacer for the IP end beam
tube flange.

15 Subtract the number recorded in step 4.9.2 from the number recorded in step 1.2. Record
the number here

1.6  Subtract the number recorded in step 1.5 from 97.5. :
Record the number here _ This is the size of the spacer for the Non-IP end
beam tube flange.

1.7 Measure from the spot face on the IP end dome to IP end of the beam tube. Record the
number here

1.8  Measure from the spot face on the Non-IP end dome to Non-IP end of the beam tube.
Record the number here

1.9  Add the numbers together from steps 1.7 and 1.8.
Record the number here .

1.10  Subtract 30 from the number recorded in step 1.9.
Record the number here

1.11 Subtract the number recorded in step 1.4 from the number recorded in step 1.10.
Record the number here

1.12  Compare the numbers from step 1.11 and step 1.6. These numbers should be the same to

within 1 mm. If these numbers do not match, step away from the cold mass and alert the
proper authorities



—————Y I

“"".' Fermilab
Date: 05/10/2004

EXHIBIT B
Pressure Testing Permit*

Type of Test: [ ]Hydrostatic [X] Pneumatic
Test Pressure 363 psig Maximum Allowable Working Pressure 290 psig

Items to be Tested
LHC IRQ cold mass (Q1-2) with the domes and external heat exchanger pipe attached.

Location of Test ICB Date and Time 0%/10/2004 @ 3:30 pm

Hazards Involved
High pressure gases, unrestrained pipes, potential flying debris.

Safety Precautions Taken
Engineering design and evaluation, limited personnel access, mechanical barricade, relief valve, operate gas from

inside of tech. room, use sight glass, etc. to observe pressure gauge.

Special Conditions or Requirements
Test to be performed during non-working hours, only personnel directly involved in the test will be present, the

access doors to the high bay area will be locked or guards will be posted to prevent entrance to the area.

Qualified Person and Test Coordinator _Thomas Page

Dept/Date Technical Division/ Eng. & Fab.

Division/Section Safety Officer ichard ?u ‘/’ﬁﬁ ﬂd/éw{/ P w
Dept/Date 7D/ ESH i 5//0,/5‘5/

Results

Witness Dept/Date

(Safety Officer or Designee)

* Must be signed by division/section safety officer prior to conducting test. Itis the responsibility of the test coordinator to
obtain signatures.

Fermilab ES&H Manual 5034TA-1
Revised 3/2001



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 [l 333755 | [ None ] 3974 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
[ 534 1l 390174 I ] Loxam [ o 1
Discrepancy Description:
This step is out of sequence of the actual way this device was built to this point. This pressure test is done before all the
welding is finished on the internal piping.

Originator: Date:

[ Steve Gould | 5/12/2004 ]

Cause of Nonconformance:

Traveler not updated per new procedure.

Responsible Authority: Date:
[ Thomas Page | 5/13/2004

Discrepancy Report Form DR No: 3974



TD / Engineering Fabrication

Specification No.: 5520-FM-318902

February 1, 2002

ot 3 AL BN R ST

Rev. K
Disposition:
(No disposition has been given as of 5/12/05. This DR will be closed out. - John Szostak 5/12/05)

Responsible Authority: Date:

[ Thomas Page | 5/13/2004
Corrective Action to Prevent Recurrence:
Update traveler per new steps. (TRR No. 1617 )

Responsible Authority: Date:

| Thomas Page | [ 5/13/2004 |
Corrective Action/Disposition Verified By: Date:

I John Szostak I [ 5/1212005 l
Will Configuration be affected?: (! YES Wi NO
Identified problem area:
(] Material U] Manpower wI| Method (] Machine () Measurement

Reviewed By: Date:

| Bob Jensen I | 5/23/2005
Discrepancy Report Form DR No: 3974




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

Rev. K
Traveler Title: Specification No: Revision: DR No:
[ LHC QI LQXA Cryostat Final Assembly Traveler | | 5520-TR-333755 | | None | | HGQ-0461 i
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
| 5.34 H 300174 [| B LQXA02 Sl 0
Discrepancy Description:

The bellows on the Non-IP end with the hypertronics connector in it was damaged during the pressure test. The convulusions
were twisted and bulged. The pressure test did pass at 375 psi and at 75 psi.

Originator: Date:

Steve Gould 5/12/2004

Cause of Nonconformance:
The bellows was not restrained properly during the pressure test.

Responsible Authority: Date:

Thomas Page | 5/13/2004

Discrepancy Report Form DR No:  HGQ-0461



TD / Engineering _Fabrication

Disposition:

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

The bellows is usable provided it passes the leak check.

Responsible Authority:
Thomas Page I

Corrective Action to Prevent Recurrence;

Date:

51312004

well as a sign off by a responsible authority. (TRR No. 1617)

Flatten the bellows completely before pressure testing the Cold Mass Assembly. This step should be added to the traveler as

Responsible Authority: Date:
| Thomas Page ] 5/13/2004
Corrective Action/Disposition Verified By: Date:
I John Szostak | 12/6/2004
Will Configuration be affected?: L] YES NO
Identified problem area:
L Material ' Manpower V] Method L | Machine L] Measurement
Reviewed By: Date: g

| Bob Jensen j

Discrepancy Report Form

12/6/2004

DR No: HGQ-0461




