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

Rev.D
Revision Page (1 of 3}
Revision  Step No. Revision Description TRR No. Date
None N/A Initial Release N/A 9/10/04
A 44 Modified Step. Changed Qty of Pipe Supports (MD-390092) from 2 to 3 per 1689 12/15/04
LQXCo1.
5.1 Added Step. “Instali the Threaded Rods (Tie Rod Assembly) (MC-390638).
See copy of step 19.9 (Q3 Module Assembly Traveler, TR-333729} in
designated book, for the distance between the Suspension Rings. Record the
previously recorded measurements below.” per TR-333730, LQXCO1 and
Tom Page.
5.8 Moved Step. “Install the Cold Mass Insulation Mounting Lug Blankets
(MC-390496).” per TR-333730, LQXCO1 and Tom Page. New Step 5.2.
5.10 Modified Step. Added “Ensure the shield is not sagging prior to the final
tightening of the shield screws.” New Step 5.11. DR No. HGQ-0509.
72 Modified Step. Added Picture of Corrector Bus Leads. Modified Table.
B 16 Added Step. “Protect the bellows during all stages of production.” DR No. 1711 5/19/05
HGQ-0500.
34 Modified Step. Changed to “Attach the Leak Check sticker for the Vacuum
Vessel Assembly (ME-390133) per ES-107240 to the table below.” Per DR
No. HGQ-0469.
40 Modified Step. Added, removed and re-arranged sequence of steps per
marked up traveler from LHC Production Engineer.
4.41 Added Step. “Install the Fiducial Mounting Blocks (MB-390808) per Q3
Cold Mass Welded Assembly (ME-390529).”
442 Added Step. “Weld the Fiducial Mounting Blocks (MB-390808) per Q3 Cold
Mass Welded Assembly (ME-390529).”
4.45 Modified Step. Added more Leak Check boxes for all three 4.5k Intercept
Line Leak Checks. Added picture showing locations of each and numbering.
4.46 Added Step. “Leak check the Cooldown Line (MID-390225}.” per production
request.
4.47 Added Step. “Leak check the Pumping Line (MB-390224).” per production
request.
4.66 Modified Step. Added pictures showing each of the three 4.5k Intercept Lines
(MB-390226).
4.67 Added Step. “Leak check the Cooldown Line (MD-390225).”
468 Added Step. “Leak check the Pumping Line (MB-390224).”
8.5 Removed Step. “Install the Vinyl Flange Covers (MA-390491),
(MA-390492), (MA-390493), (MA-390494), & the Alignment Fiducial
Covers (MA-390495).” Moved to Shipping Traveler per production request.
85 Added Step. “Perform a pressurized Leak Check of the Cryostat Assembly.”
Per LQXCO2.
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC07-0
Notes:
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Specification # 5520-TR-333730

September 27, 2005

Rev. D
Revision Page (2 of 3)
Revision  Step No. Revision Description TRR No. Date
C 6.6 Modified Step. Changed to “When the Cold Mass is fully inserted, install the 1742 8/3/05
“Top” Suspension System Adjusting Screws (MB-3%90039) and the “Bottom”
(C936 Bearing Bronze) Suspension System Adjusting Screws (MB-390878).”
Per DR No. 4214,
7.1 Meodified Step. Modified Electrical Table. Removed “Voltage Tap Serial
Numbers”.
85 Modified Step. “Perform a pressurized Helium Leak Check of the Cryostat
Assembly.”
8.6 Added Step. “Ensure all Pipe Supports are in place.” Per LHC Project
Engineer Cryostat.
87 Added Step. “Perform a Final Stretched Wire measurement.”
Per TR-333755 - LQXAD4.
8.8 Added Step. “Perform a Final Cryostat Pipe Survey measurement.”
Per TR-333755 - LQXA04.
D 4.5 Removed Step. “Install Pipe Anchor (MC-390486) on the Cold Mass per Q3 1765 9/27/05
Cryostat Assembly - Internal Piping (ME-390213).” Per Damon Bice.
4.6 Modified Step. Modified Picture to “Installing/Uninstalling Blankets”. Per
Damon Bice.

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

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

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

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

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

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

4.40 Removed Step. “Weld the Heat Exchanger Outer Shell Extension Spool
(MD-390659) per O3 Heat Exchanger Quter Shell Weldment (ME-390385).”
{Same as step 4.37)

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

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

59 Moadified Step. Added Picture from step 4.6.

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

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

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

LHC Q3 - LQXC Cryostat Final Assembly

Screws, raise Cold Mass two (2) full turns.” Per Damon Bice,

Page 3 of 40
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TD/Engineering & Fabrication Specification # 5520-TR-333730
September 27, 2005
Rev.D

Revision Page (3 of 3)

Revision _ Step No. Revision Description TRR No. Date

D 6.8 Added Step. “Ensure Cold Mass has been adjusted in the Vacuum Vessel and 1765 927105
{Continued) that all eight (8) Adjusting Screw Holes are aligned with threaded holes of {Continued)
Suspension System.” (Crew Chief Signoff) Per Damon Bice.
6.8 Removed Step. “Install Conflat Flanges (MA-390374) w/ Copper Gaskets
(MA-390375) and Bolt Set (MA-390376) to Cryostat as per Q3 Cryostal
General Assembly (ME-390132).” Moved to after Final Cryostat Pipe Survey
Measurement. New Step 8.8. Per Damon Bice.
6.11 Added Step. “Install the Support Bracket Assemblies (Qty. 4) (MD-390783)
as per Q3 Thermal Shield Assembly (ME-390436).” Per Damon Bice.
7.1 Modified Step. Changed Q3 Resistance table. Moved KEK label resistance
check al-bl to Nominal resistance group 6.75 Q to 6.85 Q. Added MFR Q
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 Q3
Module Assembly (ME-369900).” New Step 4.61.
8.2 Added Step. “Verify the mark has been placed at the appropriate cutoff
location as per Q3 Module Assembly (ME-369900). ..."” New Step 4.62.
8.2 Modificd Step. Changed to “IN THE PRESENCE OF THE

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

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

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

LHC Q3 — LQXC Cryostat Final Assembly LHC Serial No.: LQXC07-0
Notes:
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Specification # 5520-TR-333730
September 27, 2005
Rev. D

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

} sub traveler binder to production.

1.0 General Notes

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

1.2 No erasures or white out will be permitted to any documentation, All incorrectly entered
data shall be corrected by placing a single line through the error. initial and date the error
before adding the correct data.

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

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

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

16 Protect the Belows during all stages of production.

2.0 Parts Kit List

2.1 Autach the completed Parts Kit for this
the serial number on the Parts
the Pagts Kit received is compiete.

<~

production operation to this traveler. Ensure that
Kit matches the serial number of this traveler. Verify that

J,z;/c/ LS

gineering/Designee

}

LHC Q3 - LQXC Cryostat Final Assembly

Page 5 of 40
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LHC Serial No.: LOXC07-0
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TD/Engineering & Fabrication

Specification # 3520-TR- 333730
September 27, 2005

L.HC Q3 - LQXC Cryostat Final Assembly

Rev. D
3.0 Vacuum Vessel Preparation and Painting
3.1 Record the Vacuum Vessel Serial Number.
™ \\ JS
Technician(s} Date v
3.2 Inspect the transition area between the Support Sections and Tube Sections. Grind smooth
if ngcesgary.
s Pl
Technician(s) Date
33 the, Vacuu sscl {ME-390133) using a vacuum cleaner or equivalent.
X aldes
Tc(:hmcmn Date \
34 Attach the Leak Check sticker for the Vacuum Vessel Assembly (ME-390133) per
ES-107240 to the table below.
Part No. l DETERMINATION OF DETECTABLE LEAK
PART i 3 , SCALE SCALE ]
NO. SUE S50 /35 ONITS UMITS oD -K’ DETERMINATION OF MINIMUM
——1 BEFORE WHILE - DETECTABLE LEAK —]
DATE OPERATOR'S |  HeLiUM | ENCLOSURE
TIME LASTNAME |  PROBE FLOODING MDS - ({Response - Bekgnd) — Leak Valuel = MDL
z/23/c : L ‘ | | el RS
- L L Aty ‘{ = 4 =4 Z. Z 37 A o e 357 N
I ,1 —

A N0d

4
Inspector

2\ \ ¢

Date ‘

LHC Serial No.: LQXC07-0
Notes:
Page 6 of 40
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TD/Engineering & Fabrication Specification # 5520-TR-333730

September 27, 2005

Rev. D
35 Prepare the outside of the Vacuum Vessel (ME-390133) for painting. Clean using Ethyl
Alcohtx (Fermi stock A920—0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.
S AV i
K‘&% [2 ' g/ o5
Tech‘nician(s) Date 7
36 Magk the Stainess Steel Components of the Vacuum Vessel for painting.
SI/IW 12 / Llys
Téchnician(s) Date 4
37 Pri:};/the Vacuum Vessel using Rust-o-leum (Fermi stock 1825-4000).
Mol ol 1/ds
Technician(s) Date
3.8 Verify that the Screws (MA-393036) will thread easily into the appropriate holes in the
Vacuum Vessel (ME-390133). If necessary, tap out holes with M10 - 1.5 Tap.
Move Vaguum Vessel (ME-390133) to Fable. _
"l ENEV
Lelid Person _ Date
39 Verify that the Adjusting Screws (MA-393039 and MA-390878) will thread easily into the
apprgpriaie holes inthe Vacuum Vessel {ME-390122).
M—\H&D / 2/ ?// ds
Crew Chief Date /
3.10  Paint ghe 'Vag.lum Vessel using Flambeau Red (Fermi stock 1825-3710).
&= ) nl2) ~
'fcchnician{s) "D Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC07-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333730
: September 27, 2005

Rev. D
4.0 Piping Assembly
Note(s):
Do not use a Strap Wrench on the Pipes.
4.1 Plage the Cold Mass Assembly on the Insertion Rail System.
e
w AT
Technician{s} Date
4.2 Clean the Pipe Supports with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes
{(Fermi stock 1660-2500) or equivalent. D
S e . o s T
'\i_, )f’[»\_,’\.-:‘.-‘v"‘-\ - \LX/IL/(‘;C
Technician(s) D) Date ' !
4.3 Install Cold Mass Insulation per Q3 Cold Mass Magnet Insulation Installation
(ME-390527). . / i
.= ' o b TS
e X A~ o ] i ] .
Technician{s)’ >, Date
4.4 Install the Pipe Supports (MD-390092) (Qty. 3) on the Cold Mass per Q3 Cryostat
Assembly Internal Piping (ME-390213}.
Note(s):
A Tie Bar may be disconnected, if necessary, from the Fixed Support Assembly to
install the central two pipe supports.
PIPE SUPPORT ASSEMBLY
AL L
L / Z -/ S O
afchnician(s) Date
L.HC Q3 — LQXC Cryostat Final Assembly LHC Serial No.: LOQXC07-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333730

4.5

4.6

September 27, 2005
Rev. D

Using Pipe Supports (MI3-390092) as a template, cut the blankets around the Pipe Support
FW( blankets circumferentially at the Pipe Supports.

o 125 =7

' Péchnician(s) Date

Starting from the North Side of IP (or East) End of Magnet, mark the East End of the

1* blanket “1E” (1 East) and “IW"” {1 West) as per Figure 4.6-A below. Label the next
blanket in this fashion, incrementing the numerical value for each blanket as per Figure
4.6-A. When all blankets are installed on Cold Mass, blanket designations should be
placed near the “Top” of the North side of the magnet as per Figure 4.6-A. (This step will
be referenced in step 5.9)

INSTALLING / UNINSTALLING BLANKETS

e

f'\
<

(bx) 1P END EBJIPEND

47

4.8

4.9

}

{View from “North” End of Magnet iooking “South”)
Figure 4.6-A

g ~ . :
P A Ueiimatint [ 2 ~7-©,
T,z{hnician(s) Date

Remove Pipe Supports (MD-390092) and blankets. Wrap blankets in plastic bag to keep
clean for later use. Label blankets as they are remaoved for later positioning.

) "‘T:&;«--.!K. 2 . 150 (31-)‘
Technician(s) - Date

Instail Pipe Supports (MD-390092) to same locations as in step 4.4.
A [li’/flo)/

;é:hnician(s) Date

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

-~ |

et

o Vo ~ T .
LA s LS L "'_1 A

Technician(s) - Date

k™,
~

LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC07-0

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

4.10

4.11

% 412

September 27, 2005
Rev. D

Weld the Retainer Clips (MA-390103} to the Colid Mass Outer Shell as per the
Q3 Cryostat Inti[;na! Piping Assembly (ME-390213).

A [ G 12/ 5/ 05

Weldor(s) Date !

Tnstall the Threaded Rods (Tie Rod Assembly) (MC-390638). See copy of step 19.9
{Q3 Module Assembly Traveler, TR-333729) in designated book, for the distance between
the Suspension Rings. Record the previously recorded measurements below.

H15% _mm

Non-IP North to TP Northy

Non-IP South to IP South “I 1S5 g M
O\ o~ o e /\[i/‘lﬁ"-{’
Techniciah(s) 4 Date ' {

Install Tie Bar Retaining Clamp (MB-390136) as per Q3 Cryostat Internal Piping
Assembly (ME-390213).
A i 0 A =

i’ - s ey
Technician(s) /f\ Pate
i)
vy
4.13 Clean the Q3 Heat Exchanger Outer Shell (MD-390385), Q3 Pumping Line (MB-390224)
and the Q3 Cool Down Line (MB-390225) with Ethyl Alcohol (Fermi stock 1920-0550}
and Kimwipes (Fermi stock 1660-2500) or equivalent. ,
~ o = N AV
(’ i /t/‘w [ ) \jLI; ‘5{4 , ) I'D -
Techm'cian&) o Date /
LHC Q3 — LQXC Cryostat Final Assembly 1.HC Serial No.: LOXCQ7-0

Notes:
Page 10 of 40
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TD/Engineering & Fabrication Specification # 5520-TR-333730

September 27, 2005

Rev.D
4.14  Clean the Pumping Line End Flange (MB-390032), the Cool Down Line End Flange
(MB-390033) and the Heat Exchanger Corrugated Tube Flange (MB-390030) with Ethyl
Alcohol (Fermi stock 19020-05503 and Kimwipes (Fermi stock 1660-2500) or equivalent.
I R -
Technician(s) 73 Date
4.15 Slide the Heat Exchanger Outer Shell (ME-390215) through all three supports and both
Suspension Rings.
Note(s):
Ensure the cross over hole in the Heat Exchanger Pipe is lined up with the
elbow on the End Dome,
‘fcchnician(s) 7 ! O Date’ 7
4.16 POSWC Anchor (MC-390486). 7
y / Z—,/ / é’/ 43
Tech'nician(s) Date !
4.17  Positipn ghe He, Exchanger Weld Connector Adapter (MC-390278),
4 [21efe s
Technician(s) Date '
4.18 Position the Heat Exchanger Quter Shel Pipe (ME-390215).
4«2’ 74 /W/‘?(/ff
Technician(s) “ Date
419 Clean the Non-IP End of the Heat Exchanger Corrugated Tube (MC-390217) and the
Non-IP End Inner Tube ter (MC-390658).
%“"’”“ R s /7
Technician(s) Date
4.20 Weld the Non-1P End Inner Tube Adapter (MC-390658) to the Heat Exchanger Corrugated
Tul7(MC-390217) per Q3 Heat Exchanger Corrugated Tube Weldment ME-390395),
L 7 - - / <
Ll A e~ (€ S
Weldor(s) Date
LHC Q3 ~ LQXC Cryostat Final Assembly LHC Serial No.: LOXC07-0
Notes:
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TD/Engineering & Fabrication

Specification # 5520-TR-333730
September 27, 2005

Rev. D
421 Perform a Leak Check on the Non-1P End Inner Tube Adapter (MC-390658) and the Heat
Exchanger Corrugated Tube (MC-390217)
~ P 0. DETERMINATION OF DETECT ABLE LEAK
L.b—)\’ e
% 2o ’i\\f"k o M.DS. = ((Response — Background) + Leak value) = MDL
OPERATOR SCALE UNITS | SCALE UNTTS
A 'S BEFCRE WHILE
T AST NAME HELIUM ENCLOSURE MDS Response Background Leak Value MDL
PROBE FLOODING
s\ 5 o ~ < XS | A4 xe-8 RAVELD
53O [ %1 1AM\ L5 xasliaxy |t xEP MMV xE

%—a \: '\__CLA D
nspe

\;Cb\ “\\ o 8

Date

422 Assemble the Q3 Heat Exchanger Corrugated Tube Assembly (ME-390216}.
NI RN 9 K cn
Technician(s) s} Date
423 Insert the, Q3 Hf?)Exchanger Corrugated Tube Assembly (ME-390216).
AN V4 \a-\ i (_f»’{ o
Technician(s) Date
424  Position Q3;@Exchanger Corrugated Tube Assembly {ME-390216).
Technician(s) Date '
4.25 Position the Heat Exchanger Flat End Cap (MD-390178).
(2{16{#5
Technician(s) Date
420 Purgeithe Mse'mbl using Argon (Ar) gas.
Jd) e
Techniciah(s) Date
4.27 Tack weld the Heat Exchanger Weld Connector Adapter (MC-390278) to the Heat
Exchanger Outer Shell (ME-390215).
Note(s):
DO NOT WELD THE HEAT EXCHANGER INNER TUBE TO THE END
CAPIl
, <
M e D\l
‘Weldor(s) Date

LHC Q3 — LQXC Cryostat Final Assembly

Page 12 of 40

LHC Serial No.: LOXC07-0

Notes:




! TD/Engineering & Fabricaticn

4.28

bi’y
4.29

bt

4.30
oty

4.31

4.32

gty "

4.33

4.34

=

4.35
| Consy
)

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

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

A CAPI . R ’ _
j»’i/é A —— (209 o5
Weldor(s) Date

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

Note(s):
, DO NOT WELD THE HEAT EXCHANGER INNER TUBE TO THE END
-/ CAPHI .
,/ s :
YA AR A — 12/19 / £<
Weldor(s) Date

Specification # 5520-TR-333730
September 27, 2005

Rev. D

Weld the Heat Exchanger Quter Shell Pipe (ME-390215) to the Heat Exchanger Weld Connector

Adapfér (MC-390278) as per Q3 Cryostat Assembly Internal Piping (ME-390213)

d . . -
A s e (2 1o
Weldor(s) Date

Weld the IP End Dome 90° Elbow (MC-390220 of Non-TP End Dome Weldment MD-3932

to the Heat Exchanger Weld Connector Adapter (MC-390278) as per Q3 Cryostat Assembly

Internal Piping (ME-390213). Y, /
S g S —e (A L1/ 00

Weldor(s) Date

Weld the Heat Exchanger Flat End Cap (MD-390178) to the Outer Shell Pipe (MD-390215)

as per {03 Heat Exchanger Quter Shell Weldment (ME-390383).
;' i‘{’tt {/;1‘ ‘11\-—:“““_““-““‘

[2/19/o5

Weldor(s) Date

Ensure the Pipe Anchor is in the correct position per Q3 Cryostat Assembly Internal

Piping ( -390213).
)dﬁiﬂﬁ L2 19/

Crew Chief Date

Weld the Q3 Pipe Anchor (MC-380486) to the Cold Mass Assembly (ME-390528) as per
Q3 Cryostat Assembly Internal Piping (ME-390213).

/ L/?? i B

10/ g
[20{71£5

Weldor(s) Date

Weld the Heat Exchanger Quter Shell Pipe (MD-390215) to the Pipe Anchor (MC-390486).
. ¥

LHC Q3 - LQXC Cryostat Final Assembly

K s - N S e
N P b e—L 1214 o5
Weldor(s) Date

Page 13 of 40
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TD/Engineering & Fabrication Specification # 5520-TR-333730
September 27, 2005
Rev.D

4.36 Determine the length of the Heat Exchanger Outer Shell Extension Spool (MD-390639}.
(Contact Responsible Authority for details, if necessary).

4+——— 330mm —— %

— 7.5 mm

e, L L

B+— 1275mm —>

F— 222.5mm —»

Q3 Heat Exchanger (Hx)
Outer Shell Measurement

436.1 Position the Heat Exchanger Spool and Weld Rings in place.

4362 Hold Spool in place and measure from the beam tube flange 1o the Heat
Exchanger Spool Flange. This operation reqpires at least two (2) technicians.

Py oo
Record measurement here: B 5.5

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

o
Above measurement: PR=T A

Subtract: _222.5
. \(-2
Shorten Spool by: o . el L pm

4.36.4 Mark up drawing and give to machine shop or equivalent to shorten spool.

2\ aalos
v/

Techniciantg) Date

A o

Responsible Authority/Physicist Date

LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC07-0
Notes:
Page 14 of 40



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

Rev. D
4.37  Position Heat Exchanger Outer Shell Extension Spool (MD-390659).
FE Jle1fay
Technitian(s) (7 Datd |
4.38 Weld )he Heat Exchanger Outer Sheli Extension Spool (MD-390659).
- fidy 4. (2 /27 /65
Weldor( s) Date
4.39  Position the Q3 Heat Exchanger Corrugated Tube Assembly (ME-390216) per Q3 Heat
Exchanger Assembly (ME-3902 14).
SOl e o (o
Technidian(s) Date/ J
4.40 Verify that the 3 Heat Exchanger Corrugated Tube Assembly (ME-390216) is
perpendicula® to the Outer Shell Weldment (ME-390385) as per Q3 Heat Exchanger
Assembl] -390214). -
p ~ . v T T Ty | Sy
~ Ve D 12-27-C
? Chief Date
4.41 eld the Q3 Heat Exchanger Corrugated Tube Assembly (ME-380216) to the Quter Sheli
Welgqnent (ME-390385) as per Q3 Heat Exchanger Assembly (ME-390214).
ﬁ/ A p . -~ /-ﬂ q
P ——— (5[ 2 /=5
_ Weldor(s) Date
}
) 4.42 Weld the Heat Exchanger Corrugated Tube Flange (MB-390030) to the Heat Exchanger
Outey Shell (ME-390385) as per Q3 Heat Exchanger Assembly (ME-390214).
1 L. oz [ 2 /,Z'?/ffb
Weldor(s) Date
443 Insert the Cooldown Line Tube (MC-390225).
. T ) ' i
o ._—C‘:‘-'L. P—:‘ s T IL (-_‘r':-;___“\ ~ |';L ) Il-b‘-\ N O-{?
&>F  Technician(s) <) / i (" Date
}
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC07-0
Notes:
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4.44 Insert the Pumping Line Tube (MB-390224).
=N . § ;- ~
e, a7 eF
Technichn(s) Q) ¢ Date
4.45 Weld the Cooldown Line End Flange (MB-390033) to the IP End of the Q3 Cool Down
Line ( 390255) as per Q3 Cryostat Internal Piping Assembly (ME-390213).
_ N G e f2 /el
Weldor(s) Date
446  Weld the Pumping Line Flange (MC-390032) to the IP End of the Pumping Line Tube
(MB-390224) per Q3 Cryostat Internal Piping Assembly {ME-390213).
TRy —— / x 2_7/(7]'
Weldor(s) Date
447  Position the Cooldown Line Non-IP End Extension Spool (ME-390663).
T iz 20 oo
Technician(s) [ Date
448  Position the Pumping Line Non-IP End Extension Spool (ME-390650).
= - in DY T
Technician(s) L Date
4.49 Weld the Cooldown Line Non-IP End Extension Spool (ME-390663) to the Cooldown Line
Tube (MB-390225) per Q3 Cryostat Internal Piping Assembly (ME-390213).
- C{/{ A e /«;/Z ;/af
Weldor(s) Date '
450  Weld the Pumping Line Non-IP End Extension Spool (ME-390650) to the Pumping Line
Tube ( 90224} per Q3 Cryostat Interna! Piping Assembly (ME-390213).
7 —~
~ A A&L\, (2_/2'7/05
Weldor(s) Date
4.51 Position the Cooldown Line Tube (MB-390225) and the Pumping Line Tube (MB-390224)
per Q3 Cryostat Internal Piping Assembly (ME-390213}.
P N .
G ST 'z 27
Technician(s) o Date 7
452  Purge the Copidown Line Tube (MB-390225) and the Pumping Line Tube (MB-350224)
and the Coyd Mass with Argon Gas {An).
Y‘“ﬁ = T | - -
— Y 4 - T I
) %mr Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC07-0
Notes:
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4.53 Weld the Cool Down Line (MC-390225) and the Pumping Line Tube (MB-390224) to the
Q3 Pipe Anchor (MC-390486) as per Q3 Cryostat Assembly Internal Piping (ME-390213),
N L e Sasle s
Weldor(s) Date

4.54 Insert Q3 4.5k Intercept Line Tubes (MB-390226}) as per Q3 Heat Exchanger Assembly
(ME-390214).

Fgiie - T Y _
S T R on

Technician(s) G Date

4.55 Purge the Q3 4.5k Intercept Line Tubes (MB-390226).
GV 19/ 21 @k
Technicihn(s) (j Date 7

4.56 Weld the 4.5k Intercept Line Non-IP End Extension Weldments (ME-390679) to the 4.5k
Intercept Line Tubes (MB-390226) as per Q3 Cryostat Assembly Ipternal Piping (ME-390213).

1 —— /z /2 9/

Weldor(‘s) bate

4.57 Ensuring that the Q3 4.5k Intercept Line Pipes (MB-390226) have been purged, weld the
Intercept Line Pipe Stops (MA-390379) as per Q3 Cryosiat Assembly Internal Piping
(1\? 390213) . /
/”"M /4 b r‘A/;{ “’/0
Weldor(s) Date

LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC07-0

Notes:
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4.58  Mark and position the 4.5k Intercept Tube Brace Bar (MB-390816) for welding as per Q3
Cryostat Assembly Internal Piping (ME-390213).
Eal
O S W R0
*Fechnicidn(s) o Date
4.59 Weld the 4.5k Intercept Tube Brace Bar (MB-390816) as per Q3 Cryostat Assembly
Internal Piping (ME-390213}.
3.5k Intercept J/TACK WELD 1TEK6 10,22 1)
Tube Brace Bar v s Y
\ ITEM KO 14 AS SHORN
\ TP, {4 PLACES N
b
4.5k Intercept
Tube Brace Bar
~—150.C
YR, BOTH ZNDS
p SCALE: 1:2
1",;;':’; i - Lo
fAr o ce— 12 /2. 2/¢;
Weldor(s) Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC07-0
Notes:
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‘ 460  Mark the Fiducial Mounting Blocks (MB-390808) per Q3 Cold Mass Welded Assembly
) {ME-390529),
L_ . o 3 ‘919-7!05
Technicians) O Date
4.61 Weld the Fiducial Mounting Blocks (MB-390808) per Q3 Cold Mass Welded Assembly
(ME-390529).
S '
e «
A , D FIDUCIAL MOUNTING BLOCK
Weldor(s) Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC07-0
Notes:
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4.62 Prepare the Power Leads and corrector bus to be cut by measuring and marking the
appropriate cutoff location as per Q3 Module Assembly (ME-369900). Remove any
Kapton insulation from the end of the lead to approximately 4 inches beyond the cutoff
mme Leads, individuaily, using the “Lead Clamp Block Tooling™.
2>
Technician(s) : Date
4.63 Verify the mark has been placed at the appropriate cutoff location as per Q3 Module
Assembly (ME-36990().
ot QCC}\,\ ‘ | \ :
A @J‘( v 125105
Responsibﬁ; Authority/Physicist Bate
464 IN THE PRESENCE OF THE RESPONSIBLE AUTHORITY,
cut the Power Leads and the corrector bus at the appropriate cutoff location (mark) as per
Q3 Module Assembly (ME-369900).
-/jﬁm f/;/;&’}fzﬂ l2 A ff’:’:;
Technician(s} Date
! . N N . - ! 3 O
e oo X 2j25]cs
b Responsible'Q\ulhoritnyhysicist Date
4.65 Fuse the Ends of the Leads._
S A e /2/29’/05
Weldor(s) Date
466  Remove Clamps when fusing is complete and it is safe to do so.
ot Kenrze 2 é s
Technician(s) Date
LLHC Q3 — LQXC Cryostat Final Assembly LHC Serial No.: LOQXCO07-0
Notes:
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Prepgre Cpld Ma Assembly for Pressure Test at 363 psi.

Techr‘lician(s)

4.67

4.68

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

/]

3 /6

Date '

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

ALon

Responsible Authority/Physicist

Date

1{/%/&&

4.69 Perform a Pressure Test of the Cold Mass Assembly at 363 psi Nitrogen per Section 5034
of the Fermilab ES&H Manual and UG-100 of the Code.
y Warning:
< The test is to be performed after normal working hours
and only personnel directly involved with the test will
be present.
— )
I! o1 ﬁﬂ-—— //gb 6
Responsiblé Authority/Physicist Date 7/
470 Leak Check the Cold Mass Assembly. (This will include the Outer Shelt (MD-390385)).
Part No, DETERMINATION OF DETECT ABLE LEAK
. -
LM Mg M.D.S. = ({Response ~ Background) < Leak value) = MDL
SCALE UNITS | SCALE UNITS
OPERATOR’S BEFORE WHILE
LAST NAME HELITM ENCLOSURE MDS Response | Background Leak Value MDL
PROBE FLOODING
,l ;- “.‘ 7 :S( ,I‘, . ) - '0
W Bl 2 pis ok | Balixe Sk xe—
GO [/13/900¢

)

Inspector

LHC Q3 - LQXC Cryostat Final Assembly

Page 21 of 40

Date

LHC Serial No.: LOXC07-0
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471 T eak check the three Q3 4.5k Intercept Lines (MB-390226).

Q3 IP END VIEW

No Tube
in this
location

(_\5 § - %“_m e 4.5k Intercept Line - #1
"'Q E .. 'EH—. ' -

g

DETERMINATION OF DETECTABLE LEAK

& Part No. ~ €
UV\}EN > 5(_:‘_»’\'\_3"'

% / M.D.S. + ((Response — Background) + Leak value) = MDL
o T SCALE UNITS | SCALE UNITS
PERATOR’S BEFORE WHILE -
LAST NAME HELIUM ENCLOSURE MDS Response | Background Leak Value MDL
PROBE FLOODING

Wilscve  BoxyBexy R [SERS[BoX 39 xe-e |50 xe—

LHC Q3 — LQXC Cryostat Final Assembly LHC Serial No.: LOXC07-0
Notes:
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\ Q3 IP END VIEW
No Tube
in this
location
4.5k Intercept Line - #2
Part No. P DETERMINATION OF DETECTABLE LEAK
T Ba - Yot
2z 2 M.D.S. + ((Response — Background) + 1 eak value) — MDL
S SCALE UNITS | SCALE UNITS
OPERATOR’ BEFORE WHILE
LAST NAME HELIUM ENCLOSURE MDS Response | Background Leak Value MDL
PROBE FLOODING
Y
T Ay 0 = A ‘ e, - X 2 ) - . |
VNSO w 20X\ | 20 Xy 4 HEXS| 0% B9 xe8 (200

}
LHC Q3 - LQXC Cryostat Final Assembly

LHC Serial No.: LQXC07-0

Notes:
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Q3 IP END VIEW
No Tube
in this
jocation
4.5k Intercept Line - #3
- Part I\.IO. DETERMINATION OF DETECTABLE LEAK
cvdons, St 7:'_;
e M.D.S. = ((Response — Background) + Leak value} = MDL
RATOR'S SCALE UNITS § SCALE UNITS
OPERATOR’ BEFORE WHILE
LAST NAME HELIUM ENCLOSURE MDS Response | Background Leak Value MDL
PROBE FLOODING
\§ — — - Ry Doy iy 3 9 8 C~3 1 ("‘
\ s w 39X 3a | |G XGFIXN [TAWEPC0 xE” -

\-5-0lk

2 <
e Oy ﬂ&‘:-/\ﬂlx P> n =
“Inspesior
.y

Date

LHC Serial No.: LOXC07-0

LHC Q3 - LQXC Cryostat Final Assembly
Notes:
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} 4.72 Leak Check the Cooldown Line (MD-390225).
Q3 IP END VIEW
Cooldown Line (MD-390225)
_ Yart No. o DETERMINATION OF DETECTABLE LEAK
t&é&;@_g‘-‘-ﬁ\ d
} M.D.S. + ((Response - Background) + Leak value} = MDL
OPERATOR'S SCALE UNITS | SCALE UNITS
! BEFORE WHILE
LAST NAME HELIUM ENCLOSURE MD3 Response | Background | Leak Value MDL
PROBE FLOODING
N | N _ e . e ) N { O
Lalsow  [32X\(3a x| & |5exel395% Blxes| Zsgne
A_ )\ A L
e e Oy P \;\3\&.‘,“——1\.’ \—R:’_l - O
Yéé“finicign(s) Daie
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXCO07-0
Notes:
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473 Leak Check the Pumping Line (MB-390224).
Q3 IP END VIEW
Pumping Line (MB-390224)
PartNo. = ¢© DETERMINATION OF DETECTABLE LEAK
? '\.l./Vv‘\? \,4-\5%5"*"(\9‘
i M.D.S. = ((Response - Background) + Leak value) = MDL
OPERATOR'S SCALE UNITS | SCALE UNITS
A ’ BEFORE WHILE
LAST NAME WELIM | ENCLOSURE| DS Response | Background | Leak Value MDL
PROBE FLOODING

\;\) — -y B . ' Yo

\\\JO‘»\_ g& X\ 3(0)(\ -,;? 5@){5 j’éXLB.-!IXE'B SN gg-2

e .

Techfician(s) —=

LHC Q3 - LQXC Cryostat Final Assembly

R
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5.0 Shield Assembly
i
5.1 Install the Cold Mass Insulation Mounting Lug Blankets (MC-390496).
el Nk =\~
echnician(s) . te
52 Lift the Cold Mass Assembly and place the (IP End) Q3 End Section (ME-390439) and
(Non-IP End) Q3 End Section (ME-390439) on the Insertion Rails. Lower the Cold Mass
ba% the rails ensuring the holes in the Shield Sections line up with Support Rollers.
-\‘)-’ T i : -
o _ _ﬁ =78 0@
b9 ) /_,.fchmcmn(s) Date
iy
53 Inscrt/tfx/a Mid Section (ME-390435) and the Support Bands (MD-390083).
VLS pee | -/5-oe
chnician(s}) Date
5.4 Assemble fhe bottom half of the shield. Leave all bolts loose. Spray all screw threads with
Molybdg#fum.
\M"f’:” -3 — i ~,
£ pae 2 (-2 e
T}Cﬁnician(s) Date
5.5 :f\ssemble the Cooling Tubes (MD-390437) to the Bottom Half of the Shield, leaving all
screwsj,lé’ose.
e, ~ [/ DG
} X e -
' Technician(s) Date

5.6 T/ighten all screws on Bottom Half of the Shield. (Screws on Bottom Half of Shield will
be inaccessible after blankets are installed.)
P - /
e o . / / j - ﬁl’é/

Hticiaf(s) ' Dafe

57 Lift the Cold Mass and place the Shield Inner and Outer MLI Blankets
(ME-390489 & ME-390490) onto the Insertion Rails in the correct orientation.

Note(s):
Place th ‘Out/er Blanket (ME-390490) on the Rails first.
‘ %hmcian(s) e Date
]
LHC Q3 - LQXC Cryostat Final Assembly LRC Serial No.: LOXC07-0

Notes:
Page 27 of 40



Specification # 5520-TR-333730

TD/Engineering & Fabrication

September 27, 2003

Rev.D

5.8 Lower the Cold Mass onto the rails. Ensure the slits in the blankets line up with Support
Rollers. .~ i
vl > [ /¢ -0k
s B ‘{’C—“—"/
. ?E'c'/hnicim?(s) Date .

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

INSTALLING / UNINSTALLING BLANKETS

IP END NON-IP END

(View from “North” End of Magnet looking “South”)
T / . »
Technidian(s) ,T Date
5.10 Cut and instail the pipe MLI blankets per Q3 Piping Assembly Insulation Installation
(ME-390545).
P p— . _
AL T / DR SNel
Technician(s) { N ’ Date

5.11 Tnstall the IP & NON IP End Shields per Q3 Thermal Shield Assembly (ME-390436).
rew threads with Molybdenum. Ensure the shield is not sagging prior to the

ning of the shield screws.

.

Cigg |/ 8-ow

" Zechmician(s) Daté
5.12 Insta}l/ﬂ_’if;'QB Center Section {Shield) (ME-390435). Leave all screws loose.

T ! Ny
e Y ACE T /[;% S L

i echnician(s} Date

5.13 Tighte_n/al} Shield Screws (MA-393028).

e > /-7 -0
- ,?échnician(s) Date
y,
/_

I3

LHC Serial No.: LOXCQ7-0

LHC Q3 - LQXC Cryostat Final Assembly
Notes:
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Tle Kevlar string around btankets on each side of Suspensmn Ring Wheels at all locations.
\ Techmclan(s) 4 Date
5.15 Install the Shield Blankets (ME-390489 & ME-390490).
—
Yopee g A /S04
o Techn;éf?/.a(s) Date
N
i ( 5.16 . Weld the Non IP Extension Spools (ME- 390652, part of ME-390437) per Q3 Thermal
y U(L R Shield Cooling Tube Weldment (ME-390437).
&‘.’\J Cand -
- A
Wl [ | /3006
nTRY S v Weldor(s) Date
e
‘N \l S 17-  Perform a Leak Check on the Q3 Thermal Shield Cooling Tube Weldment (ME-390437)
Part 1}10. DETERMINATION OF DETECTABLE LEAK
C»ﬂ:-@.-g‘u\., “ \_C'S s.._\_v,\_\Ss—-
Zz M.D.S. = ((Response — Background) + Leak value} = MDL
OPERATOR'S SCALE UNITS | SCALE UNITS
! BEFORE WHILE
LAST NAME HELIUM | ENCLOSURE MDS Response | Background | Leak Value MDL
PROBE FLOODING
U PN N I e N T T
SN S o v [XOK U ReR (] = BEXD] Rox\ [ TAE? [V la xE"—
it N
(NEETC 4%3\\’ N NPT S DETERMINATION OF DETECTABLE LEAK
ey )
751{ == M.D.S. + ({Response — Background) + Leak value) = MDL
i SCALE UNITS | SCALE UNITS
%ﬁiﬁp‘gf&s f{gﬁ?‘ﬁ EN(?TLP(I)%E'RE MDS Response | Background {eak Value MDL
PROBE FLOODING
th~
ACSINN e 3 0
OAVNS W PeXRex ] R |yyyd og |33 xe0| YoTe —

LHC Q3 —- LQXC Cryostat Final

Assembly
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6.0 Cold Mass Insertion into the Vacuum Vessel
6.1 Install Pig Steel Repair Putty, or equivalent. between the Vacuum Vessel and the Insertion
Rails.
- K ) Vi =
. L SO e e
SRR .>4ﬂ?7 22 [ ST
Technician(s) Date’
6.2 Install the Cold Mass Pull-in Tooling.
Sae oy bsal STy RN NE e
Technician(s) Date
0.3 Mount, tw,}“ﬁnch to floor on the West side of the Vacuum Vessel.
&'_5{/ % { / ’//j?l/%
Téchnician(s) Date
6.4 Connect the cable to the Puli-in Tooling.
STL\) s SN ' Lo e \ = \OQ -
Technician(s) Date
6.5 Pull the Cold Mass Assembly into the Vacuum Vessel.
:}C\r\jSTZUCJ_.ES"T;&\i%\\i‘i‘-xfl\‘m| \ - \q“c (5‘
Technician(s) ' Date
6.0 When the Cold Mass is fully inserted, install the “Top” Suspension System Adjusting
Screws (MB-390039) and the “Bottom™ (C936 Bearing Bronze) Suspension System
Adjusting Screws (MB-390878).
- > - 4 ~f — T 7
e T /J%Z /oy
'Be'z:yf{ician(s)/ 7 Date
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC07-0
Notes:

Page 30 of 40

e

v



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

September 27, 2005

Rev. D
6.7 Using Lower Suspension System Adjusting Scre/\‘ws. raise Cold Mass two (2) full turns.
} - - i
/7/’//’/’/@4‘4/[‘ L do- fé
T nicianﬁj ' 7 / Date
6.8 Ensure Cold Mass has been adjusted in the Vacuum Vessel and that all eight (8) Adjusting
Screw Holes are aligned with threaded holes of Suspension System.
= W, j-2c-2 G
Crew Chief Date
6.9 Install Target Holders (Right, MD-390539), (Left, MD-390540) and (MD-390211) as per
Q3 Cryostat General Assembly (ME-390132).
[ ot~ /<0 D&
Technician(s) Date
6.10  Install Reference Socket Cup (MA-390426) as per Q3 Cryostat General Assembly
(ME-390132).
e /~Lo- 06
Techfﬁ&iaﬂé) Date
6.11 Instali the Support Bracket Assemblies (Qty. 4) {(MD-390783) as per Q3 Thermal Shield
\Imbiy (ME-390436).
Tecgmczan\ ué{c ’
;
;
LHC Q3 - LQXC Cryostat Final Assembiy LHC Serial No.: LOXCQ7-0
Notes:
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7.0 Final Electrical Inspection

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

To measure the Resistance of a @3 Cold Mass:

Use Valhalla Scientific 4300B digital micro-ohmmeter.

Set Test Current to 0.1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Turn test current off.

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

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

Turn test current on.

Connect V4 and Vo to voltage taps as shown in resistance table.
To measure Total with leads, connect Vi to Q4 power lead and V o to Q3 power lead.
Read resistance and record in traveler.

~ODXNDO AW~

—

LHC Q3 - LQXC Cryostat Final Assembly LLHC Serial No.: LOXC07-0

Notes:
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} (Q3) Resistance Nominal 3.35 to 3.45 Q
Total Resistance
Connect| Fermi CERN KEK
| Vi |VTalQ3 |EE1113 | a1 257 |
Mo VTCIQB EE1213 c1 3’3‘? Q
VH| VTclQ3 EE1213 ct (‘(
Vio |VTbIQ3 |EE1313 b1 3.40 Q
Total Resistance with Leads
Nominal 6.75 to 6.85 Q
_ V_,_:H VTalQ3 EE'111.:_3_ | at G ’l q?
Vio [VTb1Q3 {EE1313 | b1 R 0
Vi Q4 Power Lead ,
Vio Q3 Power Lead 24 L Q
[ Nackd c1/adu
v]‘cchmcmn(s)‘) / Date /

Check resistance {)f Redundant Voltage Taps.

Rev.D

Technician(s)

LHC Q3 - LQXC Cryostat Final Assembly

;\f/gm {Smb

Page 33 of 40

Q3 Redundant Voltage Taps Nominal 3.35 to 3.45 Q
Connect Fermi CERN KEK Resistance
Vi | VTa2Q3 EE1123 a2 3392, |
Vio | VI3 EE1223 c2 aQ
Vi VTc2Q3 EE1223 c2 ,
3. Yolp
Vio VTh2Q3 EE1323 b2
o i/ Y /o@

LHC Serial No.: LOXC07-0

Notes:
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To measure Ls and @ of a Q3 Cold Mass:

Use Agilent 4263B LCR Meter.

Turn power on by pushing line button. Wait 30 seconds untit 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 hoid.

Verify that the frequency displayed in the upper right corner of the dispiay screen is 1000 Hz and the
level recorded in the lower right corner of the display screen is 1V or 1000 mV.

Connect He,r to Quadrant 4 power lead as shown in figure.

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

Connect Hyq and Lot buttons to voltage taps as shown below.

oN® ;A

To measure Q3.

« To measure Quadrants 184, connect Hyotto VTal (EE1113 for Q3), and Lyoto VTcT (EE1213 for Q3).
e To measure Quadrants 2&3, connect Hpx to VTcC1 (EE1213 for Q3), and Lyq to VTh1 (EE1313 for Q3).
« To measure total, connect Hytto Viat (EE1113 for Q3), and Lo to VTb1 (EE1313 for Q3).

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

LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXC07-0
Notes:
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| (Q3) Inductance Nominal 15 to 16 mH
Con nect] Fermi CERN KEK . Total lnc’gct:gwe
Hpor [VTalQ3 |EE1113 | a1 /5, 232 __
Lpor |VTc1Q3 |EE1213 | ¢t S M
Leor |VTbIQ3 |EE1313 b1 ' mH
Nominal 30 to 32 mH
Total Inductance
Hpor VTal(}3 EE1113 at AO ) 3
Lepor [VIbIQ3 |EE1313 b1 0. 45 mH|
(Q3) Q-Factor Nominal 1.0 to 1.2
Connect| Fermi CERN KI§_K Total Q
‘Hpor [VTaiQ3 |EE1113 | a1 [
Lpor |VTclQ3 [EE1213 | . o1
. Hpo'r VTCIQ3 EE1213 ci } /
‘ Leor |VTb1Q3 |EE1313 b1
Nominal 1.0to 1.2
Total Inductance
Hpor VTalQ3 EE1113 at /
\;
: Cocks ¢l / A L// ol
Techmcmn(sb Date '
}
LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LQXC07-0
Notes:
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To measure the resistance of a Thermometer (RTD):

ol

U+ (Black) to Sense Hl
I+ (Yellow) to Input Hi
U- {Red) to Sense LO
I- (Green) to Input LO

N oo

measurement).
8. Read resistance in ohms and record in fraveler.

Push blue button (function key) once.
Push OHMF button.

Verify arrow in readout is above the 4WQ (meaning a 4 wire resistance

Use Hewlett Packard HP3457A digital multimeter.
Record temperature of building within +/- 5 degrees.
Press line button to turn iine on.

Connect wires as shown in Figure below.

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

Hewlett
Packard

HP3457A

| | i o
oo
| s o s

e e e e
e [ e e
e e | s |

SENSE INPUT

HO.

e 0O O3 L2 00 61 53 COOoos Osos
Oootbooc
7 =
GHMF Bution Blue (function) Button

U+ Black |

1+ Yellow -
U- Red p—-——""
k Greenf————""

Thermometer
(HTD}

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 4WS) (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.

Hewlatt HP3457A SENSE NPT

Packard

Line
DI:H:I

s I o s e |
1 o o
| s I s Y et o
o Y s Y e e

awn
] ot 3 s

Dmi

/e
o

LHC QO3

- LQXC Cryostat Final Assembly

Blue (funcnon) Button

OHMF Buuon

Warmup
Heater

Page 36 of 40

LHC Serial No.: LOQXC07-0

Notes:



TD/Engineering & Fabrication

Specification # 5520-TR-333730
September 27, 2005

Rev. D
) Q3 - RTD's and Cryogenic (warm-up) Heaters
' Temperature of Building (+5°): (& ©
MFR
Component Fermi CERN Range Resistance Resistance
(Expedition)
_ Q8 RTD, primary | Taes | TT8313 | 6010700 | 72 0790] (9.263 0
Q3 RTD, redundant TbQ3 | TT8323 | 60t0702 | < 3740l £2. 9/ a
QSC"YOQGNIC(waﬂn-up) Heater (LE)- | ..., T T —
_wire attop (CERN #1 1+) WiaQy | EHB313+ ol [T
YT e e—T +—— 1601850 | 7,113
___ wireatbotom(CERN#11) | W2Q3 | EHE313- o
Q3 Cryogenic (warm-up) Heater (Non- W
e 1bQ3 | EH8323+
% éE) w".e ?tmp (CE)T#MIL 16to1850| / . 360
ryogenic (warm-up) Heater (Non- g
LE) - wire at bottom (CERN #2 |-) W2bQ3 | EHBs23 Q
2 |
A e ‘ Sove ki a;/jb//c(/

Technician(s) 6 l

: Heater Resistance for Q3.

Date

Q3 Protection (Strip) Heater Resistance

Fermi CERN KEK | Description Limit Resistance
H1aQ3 | YT1113+] HA1 a | aa -

R R, : CircuitA | 2810320 29792’
H2aQ3 | YT1113-| HA2 - : S ik ol
H1bQ3 [ YT1123+| HB1 54 |

CircuitB | 28to320 | 4°1.
H2bQ3 | YT1123-| HB2 ol

VLN
A .!(C/u/_ ’\\ac,fuf

Technician(s) b

}

LHC Q3 — LQXC Cryostat Final Assembly

Page 37 of 40

o1[3 sl

Using the Hewlett Packard HP3457 A digital multimeter, measure the Protection (Strip)

Date

LHC Serial No.: LOXC07-0

Notes:
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September 27, 2005

Rev. D
7.2 Using the Valhalla 4300B, connect 10mA applied voltage thru the corrector Power Leads.
Measure Resistance and record in the table bejow.
Corrector Bus Leads , i
V3A | V3B ; H3A | H3B fB3A B3B ! B6A : BEB
V2A { V2B : H2A | H2B J B4A : BAB i A4A | A4B -
VIA | VIB | H1A { H1B | A2A § A2B 1 A3A | A3B -
(View Looking frdm DFBX into Q3) '
CEC:::::T Readout Labels P:)\:Irer La:)::s Resistance R::ir:tl::clze
A2 _L EEg223 | 0G| 057100630
MQSX EE8223 A2B A2A A2B 7.5% 7.22 to 7.980
A2A | mB  7.,> | 720107960
VaA EES113 Yl 010 t0 0250
MCBXV | EEsn3 v | vaa | vas | |74 | 165710 18.320
V3A v3B 17,20 16.56 to 18.31Q
H3A EEB123 el 1 .o10to.0250
MCBXH EE8123 H3B H3A HB | 2| |D 20.35 to 22.500Q
 HBA H3B A1ty | 2035t022.500
B6A EE8613 : ol 010 10 .025Q
MCTX | Eessts | BeB | BeA | BeB oo | 93.45 to 103.290
B6A B6B d77.as | 93.33to 103.15Q
MCSX EE8313 B3B B3A B3B 27 (| 26.47 to 29.26Q
" B3A B3B ' 27.(| | 2645t029.230
AdA EE8423 Lol .009 to .011Q
MCOSX | EEss23 A4B AA | A4B 170, | 11181012360
AdA A4B G 11.12to 12.290
B4A EE8413 0l ~.01010.0250
MCOX EE8413 B4B BaA | BaB | /O (Y 11.86 t0 13.11Q
B4A B4B 9. b9 12.16 to 13.450
A3A EE8323 . O] .009 to .011Q
MCSSX EE8323 A3B A3A A3B _L& 1l 11.59 to 13.810Q
no ol ase (3.1 12.66 to 14.000
A [ Deckd 01/ 34/sb
Techmcmn(s)ﬁ) l Date
LHC Q3 - LQXC Cryos /iit Final Assembly LHC Serial No.: m
Notes:
<7 ﬂ/&/( 7 M Page 38 of 40 N - AN - A
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Specification # 5520-TR-333730
September 27, 2005

Rev. D
) 8.0 Final Preparations
8.1 Perform q,F‘inn\Strepche | Wire measurement. ,
Oy 5 /
e ) M \’ 1/2 / >/ 0 G’
Responsible Authority/Physicist Date
8.2 Perform a Final Cryostat Pipe Survey measurement.
S = -
TeD 2, g'/ 2 L
Responsible Authority/PhySicist Date ’ ’
83 Install Contlat Flanges (MA-390374) w/ Copper Gaskets (MA-390375) and Bolt Set
{MA-390376) to Cryostat as per Q3 Cryostat General Assembly (ME-390132)
A -
| 2-\4~ ol
Technicial Date
8.4 Perform a pressurized Helium Leak Check of the Cryostat Assembly.
Part No. wf/ DETERMINATION OF DETECTABLE LEAK
S — S N
W," M.D.S. + ((Response — Background) + Leak value) = MDL
SCALE UNIFS | SCALE UNITS
OPERATOR’S BEFORE WHILE
LAST NAME HELTUM ENCLOSURE MDS Response | Background Leak Value MDL
PROBE FLOODING
) \ to
WO\ s o [Hexy ] R |4exses B e- | Hlxe-—

s

o

85

| S

Ensure allf‘yupports are in place.
IN]io

Re’sponsible Authority/Physicist

}

LHC Q3 - LQXC Cryostat Final Assembly

Page 39 of 40
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Date

Z-29-0¢

Date

LHC Serial No.: LOXC07-0

Notes:
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September 27, 2005
Rev. D

9.0 Production Complete

9.1 Process Engineering verify that the LHC Q3 Cryostat Assembly Traveler (5520-TR-333730)
is accurate and complete. This shall include a review of all steps to ensure that all operations
have been completed and signed off. Ensure that all Discrepancy Reports, Nonconformance
Reports, Repair/Rework Forms, Deviation Index and dispositions have been reviewed by the
Responsible Authority for conformance before being approved.

Comments:

ars Slaafot

Process EnginecriWnee ~ DatF

LHC Q3 - LQXC Cryostat Final Assembly LHC Serial No.: LOXC(07-0

Notes:
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. Revision Request Control Number: 1805
}
Specification Number: IQZO— TR - 333730] Current Revision: |Il

Traveler or Document Title IE{C Q3 LQXC Cryostat Final Assembly Traveler

Step #/Description of Revision:

4.19  Change sign-off from Technicians to Weldor
4.37 Remove step. Same as 4.40

4.39  Ensure the pipe is perpendicular to the end cap when tack welding the pipe to the end cap
4.40  Remove step. Same as 4.37

4.44 Remove step.

445 Remove step.

4.55 Move step to 4.32

5.14 Reverse with 5.15

8.2 Step to be verified by Lead Person

87 Now Step 8.5

8.8 NowStepR.6

8.5 Now Step 8.7

8.6 Now Step 8.8

L Bob Jensen Bob Jensen I L 1/26/2006 —I

Originator Responsible Authority Date

Revision Incorporated into the Traveler: j I l
Revision Incorporated By Date

Process Engineering Final Review: l —I I_ _’
Process Engineering/Designec Date

Revision Request Form
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Instructions for the completion of the Revision Request Form

Note(s):

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

If compieting 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 15 Lo
be initialed by the individual incorporating the Revision Request and the individual who teviewed the Traveler or
Document.

Originator Instructions:

iy

2)

4)

5)

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

Current Revision: - Enter the Revision of the Traveler or Document to he revised.

Step# / Description of the Revision: - Enter a description of the revision to be made and the step# it applies to. if
applicable. If nceded 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,

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

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

Process Engineering Office Instructions:

1)

2)

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

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

Specification # 5520-FM-318904
September 24. 1999
Rev. H
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