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TD/Engineering & Fabrication Specification # 5520-TR-333754

Revision  Step No.

December 15, 2004
Rev. E

Revision Page (1 of 4)

Revision Description TRR No. Date

None NIA

A 4.3

4.5

4.6

4.7
4.7

4.8
49

4,11

5.0

5.1

5.12

5.13

5.17

5.18

5.19

Initial Release N/A 10/17/03

Modified Step. Changed to “Configure tooling for End Dome Mounting per 1580 2/19/04
(ME-369765, View E-E.)”

Modified Step. Changed to “Rotate the Q1 Cold Mass, with the Power Leads
facing down, into the proper orientation as shown in Figure 4.5-A." Added
New Figure from Rodger Bossert.

Modified Step. Changed to “Perform a stretched wire measurement of the
system to align the Cold Mass within + .2 mR.” Changed Signoff to
Responsible Authority/Physicist.

Added Step. “Mount the Corrector Coil Mounting Ring (ME-390037) to the
Corrector Coil (MD-390312).”

Modified Step. Changed to “Weld Correction Coil Mounting Flange
(ME-390037) to Q1 Lead End Plate.” (New Step 4.10)

Added Step. “Position and align the Corrector Coil (MD-390312).”

Added Step. “Tack weld the Corrector Coil Mounting Ring (ME-3%0037) to
the Q1 Cold Mass Assembly per Q1 Coldmass Welded Assembly (ME-
390526).”

Added Step. “Disassemble the Corrector Coil (MD-320312) from the
Corrector Coil Mounting Ring (ME-390037).”

Modified Step. Replaced Figure 5.0-A with New Figure from Rodger
Bossert.

Modified Step. Changed to “Construct / Obtain Expansion Loop Assembly
per Drawing (MB-369962).” (New Step 5.2)

Added Step. “Weld Warm-up Heater Base Plates (MA-360007) and RTD
Mount Blocks 1o End Plates as per Q1 Module Assembly (ME-369894) ™
(New Step 5.11)

Modified Step. Changed to “Solder the lower 8kA bus to Lower Lead as per
Q1 Module Assembly Drawing (ME-369894) and Figure 5.0-B.”

(New Step 5.3)

Modified Step. Changed to “Solder the upper 8kA bus to Upper Lead as per
Q1 Module Assembly Drawing (ME-369894) and Figure 5.0-B.”

{(New Step 5.4)

Modified Step. Changed to “Attach Q1 Bus Exit Support Part Numbers to Q1
Lead as per Q1 Modute Assembly (ME-369894).” (New Step 5.8)
Modified Step. Added Note: “USE ONLY CERN LABELS ON WIRES.”
Added New Table from Rodger Bossert. (New Step 5.9)

Modified Step. Changed to “.. Verify that there is sufficient slack in cable to
allow for two inches of differential thermal contraction.” Replaced Figures
with New Figures from Rodger Bossert. (New Step 5.10)

Removed Step. “Install Warm-up Heater Base Plates (MA-369997) by
welding onto in End Plate. (Check each box as Heater is installed.)”
Modified Step. Changed to “Attach RTD’s (MA-369835) (Qty. 2) to
Mounting Blocks as per Q1 Module Assembly (ME-369894).”

(New Step 5.13.1)

Modified Step. Added “Record the resistance data from the Manufacturer’s
Traveler below. Compare RTD resistance test results to the resistance results
from the Manufacturer’s Traveler. Ensure RTD resistances are within 5Q.
Attach the Manufacturer’s RTD papers at the end of this traveler.” Modified
Tables to show comparison of RTD resistance. Deleted Wire Nos. from
Table. Only CERN Labels will be used. (New Step 5.14)

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ5-0

Notes:
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Revision  Step No.

December 15, 2004
Rev. E

Revision Page (2 of 4)

Revision Description TRR No. Date

}

A 5.23

(continued)

5.23

5.24

5.26

527

5.29

529

5.30

532

533

535

5.36

5.37

8.3
8.4
8.5.2

9.2

Modified Step. Changed to “Hipot RTD''s to 100V. Use Droege Serial No. 1580 2/19/04
010 (FNAL Part No. 51330) or equivalent. Hipot Cryogenic {Warmup) (continued)
Heaters to 300V. Use Droege Serial No. 910 (FNAL Part No. 51330) or
equivalent.” Modified Tables to show comparison of Hipot Leakage.
Deleted Wire Nos. from Table. Only CERN Labels will be used. (New Step
5.15)

Added Step. “Tack weld bolts and washers for mounting Corrector into place
per Q1 Cold Mass Welded Assembly (ME-390526).”

Modified Step. Changed to “Attach Linear Cable Clamp Assembly
(ME-430040) to bottom of corrector Magnet.” (New Step 5.16)

Modified Step. Changed to “Attach the MCBX Corrector Magnet Alignment
Tooling (ME-390390) to the MCBX Corrector Magnet (MD-380312). ...”
{New Step 5.18)

Added Step. “Verify that Top Surface of the Bus as it exits the Magnet is also
at the top as it exits the Linear Cable Clamp Assembly.”

Added Step. “Attach the Backing Spline (MD-430053) to the Expansion
Loop, between the Stabilizer Assembly and the Linear Cable Clamp
Assembly, as shown on Q1 Module Assembly (ME-369894).”

Added Step. “Wrap Glass Tape and Kevlar String on the area between the
magnet and the Linear Cable Clamp Assembly.”

Modified Step. Changed to “Move the MCBX Corrector Magnet
(MD-390312) up against the Mounting Ring on the Q1 Magnet, and bolt the
MCBX Correction Coil {MD-390312) to the Q1 Cold Mass using the Silver
Plated Mounting Screw (MA-390247) and torque bolts to 500 in-lbs. per Note
4 of Q1 Cold Mass Welded Assembly (ME-390526). Shim befween the
Corrector and Flange as necessary.” (New Step 5.21)

Added Step. *Attach Face Plate for Corrector Leads (MD-390671) to front
surface of Correction Coil.”

Modified Step. Added *...The Top of the Bus as it exits the Magnet should
face toward the Cold Mass at the stabilizer assembly.” (New Step 5.25)
Modified Step. Added *...Bus surface facing Cold Mass at stabilizer
assembly should be at top as it exits the linear cable clamp assembly.”

(New Step 5.26)

Added Step. “Attach Backing Spline (MD-430053) to area between Linear
Cable Clamp Assembly and Lead End Spider Assembly (MD-430042).”
Added Step. “Wrap Glass Tape and Kevlar String on the area between the
Linear Cable Clamp Assembly and the Lead End Spider Assembly
(MD-430042).”

Modified Step. Changed to “Attach Q1 Lead End Spider Assembly
(MD-430042) 10 Lead Bus (MB-369962) and Corrector Coil Bus as shown in
QI Module Assembly (ME-369894).” New Step 5.34.

Modified Step. Changed to New Electrical Step by Rodger Bossert.
Modified Step. Changed Part numbers: Beam Tube (MD-369955) and
Insulated Beam Tube Assembly for Q1 (MD-369746)."

Modified Step. Changed Part number: Beam Tube (MD-369955).

Modified Step. Changed Part number: Beam Tube (MD-369955).

Modified Step. Changed to “Subtract 7725 mm (£ 2mm) from the Beam
Tube Length, and record here:”

Removed Step. “If needed, perform a stretched wire measurement of the
systern, noting the relative position and roll of the three magnetic elements to
each other.” per Tom Page.

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA05-0

Notes:
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Rev. E
Revision Page (3 of 4)
Revision _ Step No. Revision Description TRR No. Date
A 11.0 Modified Step. Changed to New Electrical Step by Rodger Bossert. 1580 2/19/04
(continued} (continued)

12.0 Modified Step. Changed Hypertronics Labels.

12.2 Added Step. “Contact LHC Project Physicist / designee and obtain signature
before Hypertronics Cover is instalied.”

12.3 Added Step. “After LHC Project Physicist / designee has signed the above
step, complete the installation of the Hypertronics.”

13.0 Modified Step. Changed to New Electrical Step by Rodger Bossert.

32 Added Step. “Attach the Certificate of Conformity, for vendor supplied
components, and the Quality Record, for vendor supplied components, to this
traveler. Verify that the Certificate of Conformity and for the Quality Record
(as required) has been filled out and performed by Fermilab personnel.”

B 1.5 Removed Step. “All personnel performing steps in this traveler must have 1612 6/4104
documented iraining for this traveler and associated operating procedures.”

5.17 Removed Step. “Place the MCBX Correction Coil (MD-3903 12) in the
Corrector Magnet Mounting Tooling.”

5.18 Removed Step. “Attach the MCBX Corrector Magnet Alignment Tooling
(ME-390390) to the MCBX Corrector Magnet (MD-390312). Align the
Scribe Lines on the Corrector Magnet (MD-390312) with those on the
tooling.”

5.19 Removed Step. “Mount the Mini Level to the top of the MCBX Corrector
Magnet Alignment Tooling”

5.20 Removed Step. “Rotate the MCBX Correction Coil (MD-390312) such that
the Mini Level is Horizontal 0.00 mm/m (+/- 0.05 mm/m).”

5.22 Modified Step. Added Technician Signoff for alignment. (New Step 5.18)

5.28 Added Step. “Add Mount to Face Plate”

5.29 Added Step. “Place Voltage taps as follows: ™

7.12 Added Step. “Mount the KEK Cold Mass Leveling Bracket (MD-390711) to
the X side of the magnet. Record the serial number of the mini level that will
be used beiow.” Per Tom Page.

7.13 Added Step. “Adjust the mini level so that it is level with respect to gravity.
See the mini level instructions for this procedure.”

7.14 Added Siep. “Place the mini level on the leveling bracket so that the readout
is facing the Non-IP end (corrector end) of the magnet. Push the level up
against the leveling bracket top screws. Record the Magnet Level here” Per
Tom Page.

7.15 Added Step. “Remove the mini level but leave the KEK Cold Mass Leveling
Bracket (MD-390711) mounted to the Cold Mass.” Per Tom Page.

7.16 Added Step. “Move Coldmass to the Assembly Table”

82 Removed Step. “Verify Alignment of Q1 and Corrector Magnet (MD-
390312) as per Q1 Cold Mass Welded Assembly (ME-390526).” Task
completed in step 5.22 per Tom Page and LMQXAOI.

8.4 Added Siep. “Place a mark 40mm from the Yaminations on [P End of the
Beam Tube.”

8.5-8.11 Removed Steps. Steps removed per Tom Page.

8.5 Added Step. “Verify that the placement of the mark in Step 8.4 is correct.”

86 Added Step. “Using the Wachs Cutter, cut the IP End of the Beam Tube at
the mark.”

8.7 Added Step. “Measure the Beam Tube length and record this measurement
below.”

8.8 Added Step. “Using the number recorded in Step 8.7.2, measure and place a

Q1 LMQXA Coid Mass Module Assembly

mark at the Non-IP End of the Beam Tube.”

Page 4 of 64
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December 13, 2004

Rev. E
} Revision Page (4 of 4)
Revision  Step No. Revision Description TRR No. Date
B 8.9 Added Step. “Verify that the placement of the mark in Step 8.8 is correct.” 1612 6/4/04
(Continued) (Continued)
8.10 Added Step. “Using the Wachs Cutter, cut the Non-IP End of the Beam Tube
at the mark.”
8.11 Added Step. “Measure and verify Beam Tube length is 7725 (+0/-4mmj.
Record Actual Beam Tube Length below.”
10.0 Added Step. Suspension System Assembly Step moved from Q1 Cryostat
Final Assembly Traveler. New Steps added per Tom Page.
C 5.14 Modified Step. Modified Tables. 1648 7114104
5.15 Modified Step. Added “(Max. Leakage < 0.1 nA)” Modified Tables.
6.1 Modified Step. Added new method of measuring Ls &Q per Rodger Bossert.
10.18 Modified Step. Changed “East” to “IP” and “West” to “Non-IP". Deleted
“Center —-North” and “Center South” per LQXAOL.
A Modified Step. Added new method of measuring Ls &Q per Rodger Bossert.
14.1 Modified Step. Added new method of measuring Ls &Q per Rodger Bossert.
D 6.0 Modified Step. Added new Electrical ranges / nominals per Rodger Bossert. 1657 8/10/04
6.1 Modified Step. Changed to *“2. Set test current to 0.1 amp.” per LMQXAOQ4.
9.1 Modified Step. Changed “corrector mounting” to “Expansion Loop
Mounting ” LMQXAO02.
12.0 Modified Step. Added new Electrical ranges / nominals per Rodger Bossert.
12.1 Modified Step. Changed to *2. Set test current to 0.1 amp.” per LMQXAO4.
14.0 Moditied Step. Added new Electrical ranges / nominals per Rodger Bossert.
14.1 Modified Step. Changed to “2. Set test current to 0.1 amp.” per LMQXAQ04.
i
E 5.14 Modified Cryogenic Warm-up Heater Table. 1691 12/15/04
6.2 Moditied Step. Added Picture of Corrector Bus Leads. Modified Table.
10.9 Modified Step. Changed to “Measure the distance between the Suspension
Rings at the bottom of the Threaded Rods and record measurements below.
Copy this page and place copy in designated book for later reference.
(TR-333755, Q1 Cryostat Final Assembly, Step 5.0
12.2 Modified Step. Added Picture of Corrector Bus Leads. Modified Table.
14.2 Modified Step. Added Picture of Corrector Bus Leads. Modified Table.

)

Q! LMQXA Cold Mass Module Assembly

Page 5 of 64

LHC Serial No.: LMQXAQ05-0
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December 13, 2004

Rev. E
Ensure appropriate memos and specific instructions are placed with the traveler before issuing the
sub traveler binder to production.
1.0 General Notes
Il 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.
1.5 Cover the product/assembly with Green Herculite (Fermi stock 1740-0100) when not
being serviced or assembied.
20 Parts Kit List
2.1 Attach the completed Parts Kit for this production operation to this traveler. Ensure that
the serial number on the Parts Kit matches the serial number of this traveler. Verify that
the Parts Kit received is complete.
- /3 /o5
ineering/Designee Daté I
Q1 EMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA05-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333754
December 15, 2004

Rev. E
] 3.0 Q1 Module Alignment
XXX 31 Record the serial number for each Magnetic Component Assembly.
Ql %erial Number: HQY’Q 'éS
# X Serial Number: HC’ HCBXY o - SIowo 22
Y A ] P
: 1. ///‘:‘ A _g) C)-é
Réspdnsible Adithority/Physicist Date
32 Attach the Certificate of Conformity, for vendor supplied components, and the Quality
. Record, for vendor supplied components, to this traveler.
Verify that the Certificate of Conformity and /or the Quality Record (as required) has been
filled O?}ﬂd performed by Fermilab personnel.
e Y T / _ g o
1l Qe 2 o
: ?few Chief Date
)
!
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ5-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333754
December 13, 2004

Rev. E
4.0 Q1 Magnet Placement (Module Assembly Tooling)
4.1 Configure tooling for Q1 Cold Mass Assembly (ME-390108) per Final Coldmass
Assembly Stat — Support and Clamping Fixture (ME-369768).
BRI
S O [~3-05
Technician(s) Date
4.2 Configure tooling for Corrector Mounting per Cold Mass / Cryostat Station Corrector
Support Fixture (ME-369780), 13.780 Diameter Corrector Magnet.
e ,
& &4 ~L,_f7 { B'US
Technician(s) Date
4.3 Configure tooling for End Dome Mounting per Cold Mass Cryostat Station Final
. Assembly (ME-369765, View E-E).
,}y G é ﬁ;@«_, k__o o5
3 | Technician(s) Date
Ly L)\ 44 > Move the Q1 Cold Mass to the Cold Mass Module Assembly Tooling, placing it nearest
o d:} WV L _...-=" the West End of ICB, with the Lead End of the Magnet facing East as per Q1 Cold Mass
\)\ Ox\ ) Welded Assembly (ME-390526).
<~ [ 0§
Technician(s) Date
Q! LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA05-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333754
December 15, 2004

Rev. E
) 4.5 Rotate the Q1 Cold Mass, with the Power Leads facing down, into the proper orientation
} as shown in Figure 4.5-A,
}
Looking at Lead End of Qt
Figure 4.5-A
- — - ) . .
R N L S E S
 Techmiciants) L e TS Date
XXX 4o Perform a s@i‘] wire nfeasurement of the system to align the Cold Mass within + .2 mR.
(\ - -
{ | 1 /3/05%
Responsible Authority/Physicist Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA05-0
Notes:
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December 13. 2004

Rev. E
4.7 Mount the MCBX Corrector Mounting Ring (ME-390037} to the MCBX Correction Coil
(1\@4»9031 2).
: CI% (L2525
Tethnician(s) Date
4.8 Position and align the MCBX Correction Coil (MD-390312).
' s /D535
T%‘nieian( s) v Date
49 Tack weld the MCBX Corrector Mounting Ring (ME-390037) to the Q1 Cold Mass
Assﬁmbly (ME-390108) per 31 Cold Mass Welded Assembly (ME-390326).
/ . r _ 5
/o — Wivas
"Weldor Date
4.10 ‘Weld the MCBX Corrector Mounting Ring (ME-390037) to the Q1 Cold Mass Assembly
(ME,390108) per Q1 Cold Mass Welded Assembly (ME-390526). . /
v N : . . -
xszvéf A — //.S' F o3
‘Weldor Date
4.11 Disassemble the Corrector Coil (MD-390312) from the MCBX Corrector Mounting Ring
{ME-390037).
¢ L= g /1S /DT
Techgrician(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAD5-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333754
December 15, 2004
Rev.E

5.0 Bus & Instrumentation Connection and Assembly

Note(s):
Figure “5.0-A” shows the configuration of Magnet Bus Leads and Corrector Bus
Leads in a Q1 Magnet.

Copper (stabilizer)

8K
a Superconductor (bus)

(Corrector Bus Leads)
Superconductor (bus)

[vafvelalve
Copper (stabilizer)

View A-A (Q1 Lead Configuration)
Figure 5.0-A

5.1 Set up the Power Leads for splicing as shown in the Q1 Module Assembly Drawing

8Ka

(ME-369894).
. -

17 723 o5

Wician(s) Date
52 Construct / Obtain Expansion Loop Assembly per Drawing (MB-369962).

% .

T RED 2-23-ox
hnicia}r?(s) Date

53 Solder the Lower 8kA bus to Lower Lead as per Q1 Module Assembly Drawing
(ME-369894) and Figure 5.0-B.

— —
o/ £ & I-O3

ﬂhnician(s) Date

54 Solder the Upper 8kA bus to Upper Lead as per Q1 Module Assembly Drawing
(ME-369894) and Figure 5.0-B.

o) 2-23-0%5
/l}tfmkian‘(’s) Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ5-0
Notes:
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December 15, 2004

Rev. E
Looking at Lead End of Q1
Figure 5.0-B
5.5 ch splice with 2/3 overlap, .002 x 3/8 wide kapton, (MA-292722).
2123005
Techmman( ) Date’
5.6 I pitde of .005 kapton between splices.
, 2/ 92lo5”
"I‘echnic'ian(s) D Date
5.7 Put splices together and insulate splice area with % overlap, 002 x 3/8 wide kapton,
ﬂ\? p92722)
243(os”
Techn1c1an(s) - Date !
5.8 Attach Q1 Bus Exit Support Part Numbers to Q1 Lead as per Q1 Module Assembly
(ME-369894).

- ‘ /
LT > L-24 ¢y
chnician(s) Date

Q1 LMQXA Cold Mass Mgdule Assembly LHC Serial No.: LMOXAQS-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333754
December 15, 2004

Rev. E
5.9 Prepare Q1 Instrumentation wire feed thru. Build per Q1 Module Assembly
) Instrumentation Wire Feedthru (ME-430008). Wire Labels and descriptions are shown in
Table 5.18 and per (MB-369998).
Note(s):
USE ONLY CERN LABELS ON WIRES.
Q1 Instrumentation wire feed thru labels
Fermilab CERN e
Description
Label Lab
== = = el mi m—— = e mree—
1 EH8311+ Twist | Q1 Cryogenic Heater Lead "1", lead end heater (a)
5 W% Together “*‘*“"*” o bt = ”""“i‘”“‘““:”‘““‘” o 7
TaQ1_i+ (TT8311 I+ Q1 RTD, primary Wire color: Yellow
3 B =1 Pre-made
TaQ1_V+ | TT8311 U+ Ccable
TT8321 I+
4 /| Pre-made |
TbQ1_V+ | TT8321 U+| cable

- Black U+
3 Yellow +
[ Red U -

=y Green | -

Individual Thermometer Layout

End View of Instrumentation Tube

} Table 5.9

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA05-0

Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333754
December 15, 2004
Rev. E

5.10 Slide Instrumentation Bus Assembly (ME-430008) into the proper Q1 Port as per Q1
Module Assembly (ME-360804). Verify that there is sufficient slack in cable to allow for
two inches of differential thermal contraction.

LN , -
CIIY SO
Tecﬁff:ian(s) ~ Date
RTD RTD
(th'ennometer) {thermometer)
Wires Wires
TT8321{ThQ1) TT8311(TaQ1}

Warmup Heater
Wires

EH8321+ (W1bQ1) (top )
EH8321- (W2bQ1} (bottom)

Looking at Non-lead End of Q1

Figure 5.10-A

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOQXAQ5-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333754
December 15, 2004
Rev. E

Strip Heater Wires
1-2 & 3-4 circuit heater lead "1" YT1111+ (H1aQ1)
1-2 & 3-4 circuit heater lead "2" YT1111- (H2aQ1)
1-4 & 2-3 circuit heater lead "1" YT1121+ (H1bQ1)
1-4 & 2-3 circuit heater lead "2" YT 1121- (H2bQ1}

Instrumentation wires from
non-lead end (RTD and
warmup heaters} |

Warmup Heater Wires

EH8311+ (W1aQ1) (top )
EH8311- (W2aQ1) (bottom}

Instrumentation

|
|
I
| >
= TN\ wire tbe
|
|
i

"

Voltage tap wires
Lead tap "a" primary EE1111 (VTa1Q1)
Lead tap "a" redundant E1121 (VTa2Q1)
Lead tap "b* primary EE1311 (VTH1Q1)
| {ead tap "b" redundant EE1321 (VTb1Q1)
Center tap ¢’ primary EE1211 (VTc1Q1)
Center {ap "c” redundant EE1221 (VTc2Q1)

Looking at Lead End of Q1

Figure 5.10-B

}

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOQXAQ5-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333754

December 15, 2004

& Rev. E
{_\$ 3.11 ; Weld Warm-up Heater Base Plates (MA—36qqq7) and RTD Mount Blocks to End Plates as
{ \)\, per QL Module Assembly (ME-369894). _
V) i O R 2 /ey /s
Weldor(s) Date
5.12 Install Warm-up Heaters (ME-369834) to each end of Q1 as per Qi Module Assembly
{ME-369894).
5.12.1 Install Warm-up Heaters (MA-369834) onto the Warm-up Heater Base Plate
(MA-369997).
5422  Solder wires (MA-369833) to the Warm-up Heaters as per (ME-369894).
e
'r/’ R r )
;’f.—»--S((?u _,> Z '24 OS‘
’;ﬁ:hnician(s) Date
5.13  'Install RTD’s as per Q1 Module Assembly (ME-369894). Record Serial Numbers of each
RTD in the table below. Attach Data Sheet for each RTD to traveler.
5.13.1  Autach RTD's (MA-369835) {Qty. 2) to Mounting Blocks as per
Q1 Module Assembly (ME-369894).
5.13.2 Solder wires (MA-369836) to RTD’s as per Q1 Module Assembly
(ME-369894). Individual RTD wiring is shown in Figure 5.21.2-A below.
Black U+
Yellow I+
Red U -
Green | -
Individual Thermometer Layout
[
Figure 5.13.2-A
— 29 L
LA e < e
: }éhnician(s) Date
- Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ05-0
Notes:
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5.14  Perform a continuity check on all RTD)’s and Warm-Up Heaters. Record the Data below.
(lmA). Record the resistance data from the Manufacturer’s Traveler below. Compare
RTD resistance test results to the resistance results from the Manufacturer’s Traveler.
Ensure RTD resistances are within 5Q. Attach the Manufacturer’s RTD papers at the end
of this traveler.
To measure the resistance of a Thermometer (RTD):
1. Use Hewlett Packard HP3457A digital multimeter.
2. Record temperature of building within +/- 5 degrees.
3. Press line button to turn line on.
4. Connect wires as shown in Figure below.
5. Push blue button (function key) once.
6. Push OHMF button.
7. Verify arrow in readout is above the 4WQ (meaning a 4 wire resistance
measurement).
8. Read resistance in ohms and record in traveler.
Hewlett
Packard HP3457A SENSE WNPUT
o Y e Y s s | s I s s s | el
o 8 s s [ e B e e e f
e OO oooooco Lo ““u
Lne T3 L3 ot s B o | DODocoem Boocda
Doopbpoo I ;
Ji 11 IJ :
OHMF éuﬂon Blug (function) Bution / / /
U+ Black
% I+ Yellow g~ ™
?\ U-Red
/Tﬁ ﬂ’] I- Green
\"]@ Thermometer 7
(RTD)
RTD’S
Building Temperature: J0° ¢ Time of Test: 739 4.
Serial No. Location Wire No. Measured Q Mfr. © (expedition)
(LX L%__X 1(978’) QMY Bus Side TT8311 L1 %77 LS, Gao
Qx‘ LS 7( Hﬁf)gl QlInst. NewBus Side | TT8321 | (4 &) 3 1. YS 2

Cryogenic (Warm-up) Heaters

Building Temperature: 20°F Time of Test: 7350 A
Location Wire No Measured £ Manufacturer Q
Q1 Lead End EHB311 6. A4y 16 Q
Q1 Non-Lead End EHg32! [ ( ( 13D 16 Q
‘% ' 2/ 25 fosT

Technig{én(s)
1 LMQXA Cold Mass Module Assembly

Date

LHC Serial No.: LMQXAQ5-0

Page 17 of 64
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5.15 Hipot RTD’s to 100V. Use Droege Serial No. 910 (FNAL Part No. 51330} or equivalent.
) (Max. Leakage < 0.1 puA)
e
| Have Crew Chief verify setup and sign below before continuing.
' , 7-25-05
€Tey Chicf Date
RTD’S
Building Temperature: o’ F Time of Test: _§ 2* An
Serial No. Location Wire No. Max. Leakage < 0.1 pA
Cy LS X L)% 7 QI Inst. Bus Side TT8311 < . l }_{/‘{
Cx. LS. X1:762 (31 Inst. Non-Bus Side { TT8321 < b od
Hipot Cryogenic (Warm-up) Heaters to 300V. Use Droege Serial No. ¢10
(FNAL Part No. 51330) or equivalent. (Max. Leakage < 0.1 puA)
Have Crew Chief verify setup and sign below before continuing.
s L-25-G5”
/c}’e’w Chief Date
Warm-up Heaters
n
Building Temperature: ) O .~ Time of Test: _ 5 D~ 4.
Location Wire No Max. Leakage < 0.1 pA
Q! Lead End EH8311 < . Py
QI Non-Lead End EH8321 Y.
Te%cian(s) N Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA05-0
Notes:
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5.16 Mount the Linear Clamp Base Block (MD-369926).

- : 2/ 25/ 05™
Tecbﬁcian(s) N Date

5.17 Move the MCBX Correction Coil (MD-390312) up against the Mounting Ring on the Q1
Magnet, and bolt the MCBX Correction Coil (MD-390312) to the Q1 Cold Mass using the
Silver Plated Mounting Screw (MA-390247) and torque bolts to 500 in-Ibs. per Note 4 of
Q1 Cold Mass Welded Assembly (ME-390526). Shim between the Corrector and Flange
as necessary.

5;/72% ) 25/05"

Tc%iciaﬁfﬁl Date

XXX 518 Verify Alignment of MCBX Correction Coil (MD-390312) as per Q1 Cold Mass Welded Assembly

(ME-390526). _
e, 2-274

niciaﬁ(s Date
TV o
[ . 5/21/05
Responsible Authority/Physicist Date = |

; 3.19 Tack weld bolts and washers for mounting Corrector into place per Q1 Cold Mass Welded
Assembly (ME-39Q;26).
-

{ : /{JM 2-2F 05"
| Weldor(s) - Date
: 5
5.20 Mount the Stabilizer Assembly (ME-430039) onto the top of correction coil as shown in
Yo Q1 Module Assembly (ME-369894).
T . : _
iy z/%/os
}uﬂﬁn?da"ﬁﬁj\i Date

W) 5.21 Feed the Lead End Loop Assembly (ME-369962) through the Stabilizer Assembly as
shown in Q1 Module Assembly (ME-369894). The Top of the Bus as it exits the Magnet

should face tgward thg Cold Mass at the stabilizer assembly.
? 2 / .<.> ,)//u!_gw

T;pl{nician(s) - Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA05-0

Notes:
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522 Feed the Lead End Loop Assembly (ME-369962) through the Linear Cable Clamp
Assembly (ME-430040)(bottom}. Bus surface facing Cold Mass at stabilizer assembly
should be t top as it exits the linear cable clamp assembly.
P R rd
\ 'ﬂ\l‘j_,) 2-tY J)
ﬁ‘iciar{s) Date
523 erify that Top Surface of the Bus as it exits the Magnet is also at the top as it exits the
Ling MAssembly.
CreW Chief Date
524 Attach the Backing Spline (MD-430053) to the Expansion Loop, between the Stabilizer
Assembly and the Linear Cable Clamp Assembly, as shown on Q1 Module Assembly
1 s : . C
= e O]
"f‘/éhnii:ian(s) Date
5.25 Wrap Glass Tape and Kevlar String on the area between the magnet and the Linear Cable
Clamp Assembly. . .
L%gy/p ,f P PN ,;Lé/-)- /c: ST
Technician(s) Date
5.26 Attach Face Plate for Corrector Leads (MD-39067 1) to fromt surface of Correction Coil.
R 3 -
— K [2/9s
Techx{ician(s) N Date
5.27 Connect the MCBX Correction Coil (MD-390312) Bus wires from Bus Assembly
(ME-369826) to the MCBX Correction Coil (MD-390312) as per Q1 Module Assembly
(ME-369894
SHE F2/05
Tej‘nician(s‘j Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA05-0
Notes:
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5.28 Solder MCBX Corrector Magnet Voltage Tap Wires (MA-369832) as per Q1 Module
Assembly (ME-369894),
e o 3/2/ 0%
Tech;ﬁcian(s) Date
5.29  Run instrumentation wire bundle along path at top of corrector coil as shown in Q1
Module Assembly (ME-369894). Attach Instrumentation Wire Hold-Down Brackets
{ME-430015) as shown in Q1 Module Assembly (ME-369894) and pack with Green Putty.
Aaéxk /2105
Technﬁian(s)“ Date
5.30  Attach Q1 Lead End Spider Assembly (MD-430042) to Expansion Loop Assembly
(MB-369962) and Corrector Coil Bus as shown in Q1 Module Assembly (ME-369894).
p
M 32 /087
Teclyrician(s) Date
5.31 Attach Backing Spline (MD-430053) to area between Linear Cable Clamp Assembly and
Lead End Spider Assembly {MD-430042).
Sy 372158
Technjian(s) Date
5.32  Wrap Glass Tape and Kevlar String on the area between the Linear Cable Clamp
Assembly and the Lead End Spider Assembly (MD-430042).
N 34315
Teehnician(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA05-0
Notes:
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6.0 Electrical Inspection

6.1 Perform an electrical inspection on each of the Individual Quadrants and the Cold Mass. Refer
1o the Valhalla and Leader Free Standing Coil Measurement Procedure (ES-292306).

To measure the Resistance of a Q1 Cold Mass:

Use Valhalla Scientific 4300B digital micro-onmmeter.

Set Test Current to 0.1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Turn test current off.

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

Connect | 5 to Q3 inner power lead as shown in figure,

Turn test current o,

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

SoomNeOURWN

1 Cold M Electrical Measuremen

EE1311 {CERN) EE1321 (GERN)
VTh1Q1 (FNAL) VTb2Q1 (FNAL}
b1 (KEK) b2 (KEK)

EE1211 (CERN)
VTe1Q1 {FNAL)
o (KEK}

EE1221 (CERN}
VT2t (FNAL)
c2 {KEK)

EE1111{CERN} EE1121 (CERN)
VTa1Q1 (FNAL) VTa2Q1 (FNAL)

at (KEK) a2 (KEK)
VALHALLA
SCIENTIFIC 43008
A
*xx ohms @ VH'O G"'"
Resistance
Test Temp VLOO GI;-
Fufl Scale 20mV 200mv 2v  Current Comp
Voltage [T T3 [
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA05-0

Notes:
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] (Q1) Resistance Nominal 3.35 to 3.45 Q
‘Voltage Tap Serial Numbers Total Resistance
Connect| Fermi CERN KEK
Va [VTalQl |EE1111 al 3 '
Vo |VTclQl |EE1211 | of 3.397 Q
Vu |VTclQl |EE1211 cl 3
Vio |VIbIQl |EE1311 b1 . 39% Q
"V |[VTalQl [EE1111 al . |
Vio - VTblQ1 |EE1311 b1 (ON ﬁ 3 .
Total Resistance with Leads
Nominal 6.75 to 6.85 Q
Vl‘“ Q4 Power Lead L ) o
Vi Q3 Power Lead (g A a] 9
72 3/3j05
Techn{tfan(s) Date
Check resistance of Redundant Voltage Taps.
3 Q1 Redundant Voltage Taps Nominal 3.35 to 3.45 Q
Connect Fermi CERN KEK Resistance
Vio | VT2Qi EE1221 | c2 | 3 : 3TY o
Vi VTe2Q1 EE1221 c2
Vio VTH2Q1 EE1321 b2 3, 393 0
=2l 3/3 o5
Techngcian(s) Y Date
)
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ5-0
Notes:
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To measure Ls and Q of a Q1 Cold Mass:

Use Agilent 4263B LCR Meter,

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

Recali program #1. To do this, push recall (Rcl), then push #1, then push Enter.

Push Auto/Hold button to release hold.

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

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

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

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

NG Ok~

To measure Q1:
» To measure Quadrants 1&4, connect H,.to VTa1l (EE1111 for Q1), and Lootto VTe1 (EE1211 for Q1).
» To measure Quadrants 2&3, connect H,,to VTc1 (EE1211 for Q1), and Lo to VTD1T (EE1311 for Q1).
= To measure total, connect H,to VTa1 (EE1111 for Q1), and Loot to VTh1 (EE1311 for Q1).

9. Read Ls and Q from display and record in traveier.
EE1311 (CERN} EE1321 (CERN)
VTb1Q1 (FNAL) VTb2Q1 (FNAL)
b1 (KEK) b2 (KEK)

EE1211 (CERN)
VTc1Q1 (FNAL)
¢1 (KEK)

EE1221 (CERN)
VTc2Q1 (FNAL)
¢2 (KEK)

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

—— ENTRY —

B0

Leur Lpot Hpot Hour

P]C O] [FIE]

D

QL LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA05-0
Notes:
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i (Q1) Inductance Nominal 15 to 16 mH
Voltage Tap Serial Numbers
commect] Fermi CERN KEK Total Inductance
Hpor [VTalQl [EE1111 ‘al _
Lpor [VTc1Ql |EE1211 cl I1S. 630, mH
HpoT VTeclQ1 EE1211 ci
Loor |VTBIQ1 |EE1311 b1 1S, ¢24 mH
Nominal 30 to 32 mH
Total Inductance
Hpor |VTalQl EE1111 ail
Loy |VIbIQ1 |EE1311 b1 3. X$9 mHl
(Q1) Q-Factor Nominal 1.0to 1.2
Voltage Tap Serial Numbers
Gonnect] Fermi ] CERN | KEK Total @
Hpor |[VTalQ1 [EE1111 | - al
Lpor |VTc1Ql [EE1211 | e | . o~
) HPOT VTclQl EE1211 ci
Lpor |VTb1Q1 |[EE1311 b1 | 1
Nominal 1.0t0 1.2
Total Q
HPOT VTalQl1 EE1111 al
Lpor |VTH1Q1 |EE1311 b1 P\
)
I 3/3/95
Techniciar#) - Date
j
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ5-0
Notes:
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To measure the resistance of a Thermometer (RTD}:

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

Connect wires as shown in Figure below.

U+ (Biack) to Sense Hi

I+ (Yellow) to Input HI

U- (Red) to Sense LO

I- (Green) to Input LO

5. Push biue button (function key) once.

6. Push OHMF button.

7. Verify arrow in readout is above the 4WQ (meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.

Hewlett HP3457A SENSE INPUT
| e I s s s | | e s e
s I s I s Y s [ B e e ] e

HE
s e e e R o e e Lo
e £33 £ s Y e Y | owm e s Y e QR e o e e (X

O0Ooo e

Eal

h,

/l

OHMF Bution Blue {function) Button

U+ Black
I+ YeHow 7

U- Red
- Green _——‘”"_-—-——-‘

Thermometer

(RTD)

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

1. Use Hewlett Packard HP3457A digital muftimeter.

Record temperature of building within +/- 5 degrees,

Press line button to turn line on.

Connect wires as shown in Figure below.

Push blue button (function key) once.

Push OHMF button.

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.

Packard HP3457A SENSE mPUT
e = oo cd [ I e | e | e | H
.4w[; [ e ) e o | s § s f s | | /—f

Line =1 T3 OO e [ v o ) e I e Y s Y e |

O oo l:ll:l / X-[O
7 3

] \

OHMF Button Blue {function) Button

Nookwn

Warmup
Heater

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAGS5-0
Notes:
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y Q1 - RTD's and Cryogenic (warm-up) Heaters
! Temperature of Building (5°): __ 10" F
Component Fermi CERN Range Resistance
Q1 RTD, primary TaQl | TT8311 | 60to70Q w8.08Y ol
Q1 RTD, redundant ThQl TT18321 60to 70 Q 4.1 Q
Q1 Cryogenic (warm-up) Heater (LE) - i
_wireattop {CERN#1 ) W1aQU (BRI
AR e v e e T - - - i 16to 1850 ‘ 2
_ Q1 Cryogenic (warm-up)kleater (LE)- | WZan EH8311' - N é 4l 8‘5—
. wire at bottom (CERN #1 I-) . i il I o) |
Q1 Cryogenic (warm-up) Heater (Non-LE) -
wire at top (CERN #2 i+) WIbQt | EHB321+
Q1 Cryogenic {(warm-up) Heater (Non-LE) - 18101850 16 - Lo |
wire at bottom (CERN #2 |- W2bQL | EH8321- Q
7 X,\ 343 /5"
Tech#cian(s) Date

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

Heater Resistance for Q1.

Q1 Protection (Strip) Heater Resistance

Fermi CERN | KEK | Description Range Resist_ance
. H1an_ Y““h HAY Circuit A 2_"_8'-to. 320 34. | '
H2aQ1 | YT1111-| HA2 _ . ')So o
Hibat | YTz WB1 Circuit B 28t032Q LG, 03]
H2bQ1 | YT1121- HIB2 ' 9
('}7% /3w

Techéiéian(s)

Q1 LMQXA Cold Mass Module Assembly

Page 27 of 64

Date

LHC Serial No.: LMOXAG5-0
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6.2 Using the HP4284A, connect power thru the corrector Power Leads
(HIA and H1B to measure Q1-H1 or V1A and V1B to measure Q1-V1).
Connect the Sense Leads as shown in table below and record resistance.
Corrector Bus Leads
ViA : ViIB : H1A : H1B
{View Looking into Q1)
Readout Labeis Power Labels Resistance
VIA EE8111 1 10.42 - g
V1A - V1B %% M Q)
H1A EE8121 .4 g o
EE8121 H1B H1A, H1B /L_/q %3 o)
H1A H1B 19919 Q
2 S /3P
Technic#m('s’) Date

Q1 LMQXA Cold Mass Module Assembly
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LHC Serial No.: LMQXAQ05-0
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f 7.0 Dome Setup
i
7.1 Attach IP End Dome (MD-390172) (Q1) to the End Dome Positioning Fixture
(MD-369776). )
P e ’fc///’ < R A
chhm(:lanfs) Date
7.2 Align IP End Dome (MD-390172) as shown in Q! Cold Mass Welded Assembly
/ ‘Technician(s) Date
7.3 Level the IP End Dome (MD-390172) using the Ball Socket (MD-369777) and the Mimi
Level.
%I’K‘o:—) /&«ﬂ/z /kQ’DB
/'f e.z‘ﬁmclan( sy y Date
7.4 Mark the IP End Dome {MD-390172) and the End Plate with 2 Horizontal Witness Line.
Thl\s?mll be used in Step 9.4 to0 reposmon the Domes prior to Welding.
n1c1ari(s) Date
7.5 Remove the IP End Dome (MD 390172) from the Tooling.
i ey 2ty /,, 5
Technician(s) Date
7.6 Arttach Non-IP End Dome (MD- 390172) {Q1) to the End Dome Positioning Fixture
(MD- 369]/7‘6) [
L o
< T ,),jw{u P
Technician(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOQXAQ5-0
Notes:
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7.7 Aliga Non-IP End Dome (MD-390172) as shown in Q1 Cold Mass Welded Assembly

(ME-396526).
R e
ol s :
Yeince /- & -O5
Teghnicianis) Date

7.8 Level the Non-IP End Dome (MD-390172) using the Ball Socket (MD-369777} and the

/ e - i g

fhnieifn( s) Date
7.9

Feed the Electrical wires/bus through the proper ports as the Non-IP End Dome
(MD-390172) is brought into position against the End Plate.

Date

7.10 Mark the Non-IP End Dome (MD-390172) and the End Plate with a Horizontal Witness
Line. Th‘f‘ S}ep will be used in Step 9.7 to reposition the Domes prior to Welding.

o f e

: AR S [o e
T?’?ﬂnician{ s) Daté
7.11 Remove the Non-IP End que (MD-390172) from the Tooling,
s - -
t PE. e e -
“Teghician(s) = Date

Page 30 of 64

Rev. E

LHC Serial No.: LMQXAQ5-0

Notes:



TD/Engineering & Fabrication Specification # 5520-TR-333754
December 15, 2004
Rev. E

7.12  Mount the KEK Cold Mass Leveling Bracket (MD-390711) to the X side of the magnet.
Record the serial number of the mini level that will be used below.

Mini Level Serial Number: <, 144 3 H-’J l ol
A ) ’ 7 / o . -
) Lo R, T ‘/ S
_'Pechnicizn(s) Date

;
7.13 Adjust the mini level so that it is level with respect to gravity. See the mini level
instructions for this procedure.

i ! -~ !
P s /-3 s

/T échnician(s) Date

714  Place the mini level on the leveling bracket so that the readout is facing the Non-IP end
(corrector end) of the magnet. Push the level up against the leveling bracket top screws.
- o (ol Tl L
Record the Magnet Level here [ L'OO t 119G @ {L{,,- (' Yo Al
R ) [ _¢h S ' '
7,,‘1'7“.-: 1/('1/ f Car” -
J,/Technic]"én(s) Date
7.15 Remove the mini level but leave the KEK Cold Mass Leveling Bracket (MD-390711)
mounted to the Cold Mass.

Y

S ; S p 3 .

L_’f.,_.v LA S -Aal
T;fflnician(s) Date
/

7.16 Move ghe {“oldmass to the Assembly Table. /
s i HE / '

3-,;{; s/ L8] oS

Technician(s) Datd !
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA05-0

Notes:
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8.0 Beam Tube Insertion
8.1 Inspect the Beam Tube (MDD-369955) for damage. Clean Beam Tube using lint free
Heavy Duty Wipers (Fermi stock 1660-0150) and Isopropyl Atcohol
{Fermz stock 1920-0300) as per Insulated Beam Tube Assembly for Q1 (MD-369746).
e 3/3 /05
Tﬁg.t’fmician(s)'J Date
8.2 Using Insertion Tooling, insert the Beam Tube (MD-369955) into the Magnet Assembly as
per Beam Tube Ipsertion Tooling (MD-369789).
. _‘/., 1// B -
o r e EAYRIEE
Tec‘bﬁi’ciaﬁ(“s'fv Date
83 Position the Beam Tube (MD-369955) longitudinally per Q1 Cold Mass Welded
AssembléMjOSZ()).
= 21305 gt
ch){ﬁician(s) Date ‘ /
8.4 Place a mark 40mm from the laminations on IP End of the Beam Tube.
- A% 3/3095"
Tech‘f:jcian(s) Date
8.5 Verify that the placement of the mark in Step 8.4 is correct. _
T , 7 <-
Ve 9305
" /rew Chief Date ’
8.6 Using the Wachs Catter, cut the IP End of the Beam Tube at the mark.
- o
Tech;ﬁcian(s) Date
8.7 Measure the inside Beam Tube length and record this measurement below.
Step Description Measurement
Beam Tube Length %420
8.7.1
Subtract 7725mm (+0/-4mm) - 7725mm
8.7.2 (Length to be cut from Non-IP End) = 5!—‘5
@J// il 185
Tecknician(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ05-0
Notes:
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. 8.8 Using the number recorded in Step 8.7.2, measure and place a mark at the Non-1P End of
J the Beam Tube
— < STAYAE
Teghnician(s) Date
89 Verify }yﬁt the placement of the mark in Step 8.8 is correct.
"T——-"_; ] e .
f:f;"ﬂ_ B ,g,/:' ) g — q s :)/
pew Chief Date
8.10 Using the Wachs Cifter, cut the Non-IP End of the Beam Tube at the mark.
ey /7 vy -
Techniﬁian(s) Date
8.11 Measure and verify Beam Tube length is 7725 (+0/-4mm). Record Actual Beam Tube
Length below.
Actual Beam Tube Length 717 28 .
3/4 18
Techr{ician(s} Date
T 3[4[s>
Responsible Authority/Physicist Date
$
XXX 8.12  Hipot the Beam Tube to coil, heaters and ground. (5kV) (Max. Leakage < 0.54A)
Have Crew (_}ljiéf__,yprify setup and sign below before continuing.
s } AT
A G 33
 Crew Chief Date
Hipot Leakage or Failure Voltage Pass Fail
Beam Tube to coil, heaters
and ground 7 | Rs) A v’
— 2 B
J%E EA\ 'f \3/ q / 23
Techrician(s) Date
L x 3[sflosS
Resﬂonsib]e'ﬁuthoritnyhysicist Date
}
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA(5-0
Notes:
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9.0 Dome Installation
X 9.1 Tack weld the Expansion Loopafidunting h dware in place as per Q1 Cold Mass Welded
Assembly (ME-390526),
SV il S A -
T e oA drf bl Tt : J-5 -5
s Weldor(s) Date
o v
9.2 Mount and adjust the Shipping restraint screws.
Note(s):
Weld to corrector if necessary.
CJ%E% | 3/5/95
Technician(s) Date
94 Reposition the IP End Dome as shown in Q1 Cold Mass Welded Assembly
(ME-390526) using the Horizontal Witness Line from step 7.4.
e /A SIS/
Tegﬁnician(s) Date
9.5 Tack weld the IP End Dome in place at approximately 6-8 places around the Dome per Q1
b Cold Mass Welded Assembly (ME-390526). ,
. et . ; 74 (: , C//’ / C‘ ~
/;f//f/.-/ﬂé: S &2/653 ,/ 65
Weldor{s) Date -
9.6 Weld the IP End Dome, skip weld around to minimize distortion per Q1 Cold Mass
o Weldc&i Assembly (MEA39O§26).
Y osE . _;f \ < " - -
lg de el 02/05/05
Weldor(s) Daté f
9.7 Reposition the Non-IP End Dome as shown in Q1 Cold Mass Welded Assembly
(ME-390526) using the Horizontal Witness Line from step 7.10.
el
d@ 34515
Techj‘cian(s) Date
9.8 Feed the Electrical wires/Bus through the proper ports as the Non-IP End Dome is brought
into position against the End Plate.
- AN
Teﬁﬁnician?s’) Date
Q1 LMQXA Cold Mass Module Assembly . LHC Serial No.: LMOQXA05-0
Notes:
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9.9 Ensure Spider Assemby (MC-369973) is installed properly as per Q1 Module Assembly
} (ME-369894).
/ 3 /15 s
Crew Chief Date ' /
9.10 Tack weld the Non-IP End Dome in place at approximately 6-8 places around the Dome as
L pe?ﬂ/old Mass Welded Assembly (ME-390526).
Yty &, St 03fo /85 -
Weldor(s) Date’ i
9.11 Weld the Non-IP End Dome, skip weld around to minimize distortion as per Q1 Cold
» Mass Welded Assembly (ME-390526).
7 ,
i S 030725
Weldor(s) Date
}
j
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA05-0
Notes:
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10.0 Suspension System Assembly

10.1 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-396041) 1

Sliding Support Assembly (ME-390042) 1 s
Tie Bar Assembly (ME-390400) 2

Tie Bar Shim, 6.4mm (.250™) (ME-390118) 4 s

Tie Bar Shim, 2.4mm {(.093) (ME-39‘0119) 4
Tie Bar Shim, 0.8mm (.031”") (ME-39(§2(}) 4
Suspension System Adjusting Screw (MB-390039) 8

M16 x 70mm SHCS (MA-393'EE|13) 8 .
(656" ID x 135" OD x 19° THK STN STEEL) | (MA-390377) 8

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

P p— ]
I\ . ‘\’J\.\L'\’A'L" g ﬁé I’Z‘C Cij
Techniéian(s) - Date

10.2 Insert the Fixed Support Assembly (ME-390041) into the Vacuum Vessel and position at
the Non-IP End.

Technician(s) L Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ5-0

Notes:
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_ 10.3 Install 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.
¢ Tuco bop o
Technician(s) 4] Date
104  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.
LB
Adjusting Screw
(MB-390039)
}
I i1 1l
A Tl 2ol o
Technician(s) g Date
10.5 Insert the Sliding Support Assembly (ME-390042) in to the Vacuum Vessel and position
at the IP End.
(T o e S ne be
Technician(é) ~ Date
J
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ5-0
Notes:
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10.6 Install 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.
- " o -
(fh —\'-_fk_.'\ S A ’L_( . ?"D
Technician(s) ! Date
10.7 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.
Adjusting Screw
{MB-390039)
O ¥ conn B w05
Technicidn(s) J Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA05-0
Notes:
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_ 10.8 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.
(Reference drawing: ME-390525).

S =N By %0 - o5
Technician{s) ~ Date

109  Measure the distance between the Suspension Rings at the bottom of the Threaded Rods
and record measurements below. Copy this page and place copy in designated book for
later reference. (TR-333755, Q1 Cryostat Final Assembly, Step 5.1}.

Non-IP North to IP North _- {70 el

_ Non-I1P Sou%to IP South "H R@ Wi
(A oo/ 5 90 oF
Technican(s 3“ ' _,’I Date

10.10  Measure from the face of the IP end vacuum vessel flange {mhe inside surface of the
IP end suspension system. {

(199 -
R o
Record measurement herg: - \Lm ~ 33 mm

t

AS T /

v T e S —_ e D0 O
. L S T Technician(s) /\ P Date
’ /‘/;l,'\\ . o ‘
: f—/ / " 40.11 Measure from the face of the Non-IP end vacuum vessel flange to the inside surface of the
‘L 6 oA '.L}/D‘:“ Non-IP end suspension system. 2020,
G i 020 .
0 O \\ ; Record measul;e OB i \\ + /3. 1; M7
™y o s |
r W, : Yoo, / o 0l |27
Y Technician{s)  {: / T Date' '
O
10.12  Label the IP End Support and the Non-IP End Support. (Writing
on the G-11 Support is acceptable). /
- e IR, / Oi
Technicidn(s) )ae Date: I
S :
10.13  Loosen each Suspension System Adjusting Screw (MB-390039; 1/2 wrn and remove the
Suspension System from the Vacuum Vessel.
F /2870 §
Technician(s) Date
10.14  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.
A - ™
ya lﬁﬁ\/ 2-7s85-0 3
) ) Technician{s) }/ ! Date
(1 LMQXA Cold Mass Module Assembly I.HC Serial No.: LMOXA05-0
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10.15  Assemble ;l{w Suspension Mounting Brackets (MD-390279) to the Support Assemblies.
i i ié— / L J f;
Technician(s)s Date
10.16  Slide the Suspension System over the Cold Mass and place on 1oling. The Suspension
system may be disassembled during this step. Record shim sizes and locations prior to
disassembly.
Note(s):
Ensure that the Suspension System is configured properly to the Cold Mass with
respect {o the H and Non-IP Ends.
@, o 3-1876%
Technician(s)ﬁ Date
X 10.17  Verify Igcking collars exist only at Non-IP End support.
'/’ e T — - _
\TZW $-/5Cr
}ﬁd Person Date
10.18  Establish alignment between the Cold Mass and the Support system. Install shims between
the Brass Slide Bars and the Stainless Steel Blocks on each support as needed.
Record Shim size and location below.
IPNorth__ Q@S IP-South 010
Non-IP-North __, O {o la Non-IP-South ____ O (-
£ w / i . 1Y
Technician(s) Date
10.19  Verify phe Alignment of the Cold Mass and the Support System. ) P
e > L3035
Taigf Date
10.20 eld the Cold Mass to the Qutboard Cold Mass Brackets as per (ME-390525).
N & ?) e
1y J Eﬁf
W’éldor(s) Date
1021 Weld the Shielding Blocks (MB-390534) to the Cold Mass per Q1 Suspension System
Installation (ME-390525). - .
e = fE
Weldor(s) Date W vl d

(0, L7 WELD ri:l:de.tAL bL,OC.Lﬁ C.!L) I@ E\-’f_\ B\fhb\\,ww_f

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA05-0
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) 10.22  Add 111mm to the number recorded in Step 10.10 and record below.
Recorded measurement from Step 10.10: 11 238_(
Add: + 111lmm
1409.%
)7 Record New Total: 39 14045
s O %GBS
}cchnlman(s) Date
1023 Add 112.5mm to the number recorded in Step 10.11 and record below.
e
Recorded Measurement from Step 10.11: LI 201V
Add: + 112.5mm
- Record New Total: —&.H%—b—— ~u3 50
L \gfi‘)ea/’ Ty &Y
'I;c"chnician(s) Date
;
1024 Position the IP End of the Beam Tube at the distance recorded in Step 10.22 from the
ins@face of the IP G-10 support.
- > )/ P
\f icfee Sl OF
} Téyfmicia/r’l(s) Date
1025 Measure the Non-IP End of the Beam Tube from the inside surface of the Non-IP End
support. Compare this number to the number recorded in Step 10.23.
Note(s):
These numbers should be the same to within 1 mm. If these numbers
differ greater than 1 mm, contact Responsible Authority/Physicist.
. - . -
Record measurement here: LOTS
Recqrded /&i)surement from Step 10.23: 20 273
( poes 7@
AV S s < - X
;67cmn(s) i Date
1026 Mefsure from the IP End of the Beam Tube to the Spot Face on the IP End Dome. Record
below.
Rec¢brd measurement here: 7 G
2 '
— N S~ /& /éj/
‘T}fhnician(s)' Date
}
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAO05-0
Notes:
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10.27  Subtract 15mm from the number recorded in Step 10.26. This is the Spacer width for the
IP End. Record below.

Recorded Measurement from Step 10.26: e
Subtract: - 15mm
_ Spacer width for the IP End: FF i
‘ - ) |
Z} Loz - Y A
o }@chniciﬁ(s) Date © I

10.28  Measure from the Non-IP End of the Beam Tube to the Spot Face on the Non-IP End
Dome. Record below.

s
Record measurement here: < ’§ e Wil

2=y

Date

10.29  Subtract 15mm from the number recorded in Step 10.26. This is the Spacer width for the
Non-IP End. Record below.

Recorded Measurement from Step 10.28: 2,

Subtract: - 15mm

r width for the Non-IP End: Er17 71
dm TS oy

Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ5-0

Notes:
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) 11.0 Cold Bore
}
‘ 11.1 Flare both ends of the Beam Tube using Flaring Tool (MC-390416) per Q1 Cold Mass
Welded Assembly (ME-390526).
- @4 S/1g/cs”
Tech}f{cian(s) Date
1.2 Add Spacer between Beam Tube Flange and IP End Dome. if necessary.
Spacer Added? Yes E N O
45’ :’;'§vj L :)> / / ‘9/")0 -
Tec//hj)ibian(s) Date
11.3 Position Cold Bore Flange (MC-390538) over the Beam Tube and onto IP End Dome
per Q1 Coid Mass Welded Assembly (ME-390526).
7 ]
p 4 RLi8 fo
Tec[];ﬁfcian(s) Date
114  Weld the Beam Tube to the Flange at [P End as per Q1 Cold Mass Welded Assembly
(ME}-390526) R y
/H/t /? Z«.-L_..._.._f._-_ _)"/’/ X/C‘ :)'
Weldor(s) Date
) t1.5 Position the Cold Bore Flange (MC-390538) over the Beam Tube and onto the
} Non-IP End Dome (Q1) per Q1 Cold Mass Welded Assembly (ME-390526).
5 318 Jus
chhp/ﬁ:ian(s) Date
1.6 Weld Beam Tube to Flange at NON-IP End as per Q1 Cold Mass Welded Assembly
(ME-390526).
¢) . n s /// 5 /
:/;U/C';‘( ({ . f///\r- T = ,r'.l / :’S I) © J
“Weldor(s) Date
XXx 117 Perﬁ)f{- ched wire #easurement of the system to align the Cold ss within + .2 mR.
ok \?\1 Y R s A
Responsible Authority/Physicist Date
)
(1 EMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ5-0
Notes:
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11.8 ‘ﬂl&%ﬁl Tube and the Flange at IP End per Q1 Cold Mass Welded Assembly (ME- 3905"6)
. =
ﬂ{‘/ﬁc -~ o < <’ —
Te, /Funlcianzs) Date
11.9 Weld the Flange to the IP End Dome as per Q1 Cold Mass Welded Assembly
(ME-490526). . ‘
A U (e 21/
Wcldor(s} Date
11.10 Ahgn Bea.ranube and Flange at NON-IP End per Q1 Cold Mass Welded Assembly (ME- 390526)
=2 o
o dea DL L iy
"I;(chmcnan(s) Date

11.11  Weld the Flange to the Non—IP End Dome as per QI Cold Mass Welded Assembly

%26)// o 2% 3,/6 5

Weldor{s) Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA05-0
Notes:
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12.0 Electrical Inspection

}
12.1 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 @1 Cold Mass:
1. Use Valhalla Scientific 4300B digital micro-ohmmeter.
2. Set Test Current to 0.1 amp.
3. Set Scale to 2V full scale.
4, Turn temperature compensation on.
5. Turn test current off.
6. Connect Iy, to Q4 inner power lead as shown in figure,
7. Connect I o to Q3 inner power lead as shown in figure.
8. Turn test current on.
9. Connect Vyyand Vo to voltage taps as shown in resistance table.
10. To measure Total with ieads, connect Vi, to Q4 power lead and Vo to Q3 power lead.
11, Read resistance and record in traveler.
1 Cold Mass Electrical M remen
EE1311 (CERN) EE1321 (CERN)
vTb1Q1 (FNAL} VTbh2Q1 (FNAL)
b1 (KEK) b2 (KEK)
I
EE1211 (CERN)
VTc1Q1 (FNAL)
¢1 (KEK)
EE1221 {CERN)
VTc2Q1 (FNAL)
¢2 [KEK)
EE1111(CERN) EE1121 {CERN}
VTatlQ1 (FNAL) VTa2Q1 (FNAL)
a1 (KEK}) a2 (KEK)
VALHALLA
SCIENTIFIC 43008
1A
VR )
xxx ohms @ O 0
Resistance
Test Temp VLoO ef;
Full Scale 20mv 200mv 2v  Current Comp
voltage C—T —T—3 [ 3
!
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA05-0
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(Q1) Resistance Nominal 3.35 to 3.45 Q
Volit i
oltage Tap Serial Numbers Total Resistance
Connect| Fermi CERN KEK
Vi |VTalQl |EE1111 al_ | 2.y, |
Vio VTcl()1 EE1211 c1 i ‘f Z ' (9|
Vi |VTclQ1l |EE1211 ci _
Vio [VTbIQL [EE1311 b1 3- Y2 Q
Vu |VTalQl |EE1111 al .
Vio [VIbIQI |EE1311 bl L. 892 Q
Total Resistance with Leads
Nominal 6.75 to 6.85 Q
Vi Q4 Power Lead ) o
Vio Q3 Power Lead G- 8 YS 0
I}
= 305
Tec}ﬁ(cian(s) N Date
Check resistance of Redundant Voltage Taps.
Q1 Redundant Voltage Taps Nominal 3.3510 3.45 Q
Connect Fermi CERN KEK Resistance
Vm. VIa2Q1 | EEHE*J T SR s
Vo | vioer | eeer | @ | S92
VHI VTC2Q1 EE1221 c2
3. Yoy
Vio VTbh2Ql EE1321 b2
—Te2 ] S /5 /05"
Tecbnff:ian(s) v Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAO05-0
Notes:
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To measure Ls and G of a Q1 Cold Mass:

oNe gRwLb2

To measure Q1:

Use Agilent 4263B LCR Meter.

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

Recal! program #1. To do this, push recall (Rel), then push #1, then push Enter.

Push Auto/Hold button to release hold.

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

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

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

Connect Hyqrand Ly buttons to voltage taps as shown below.

«» To measure Quadrants 1&4, connect Hy to VTa1 (EE1111 for Q1), and Ly to VTc1 (EE1211 for Q7).
« To measure Quadrants 2&3, connect Hyeto VTc1 (EE1211 for Q1), and Ly to VTb1 (EE1311 for Q1).
« To measure total, connect H,to VTal (EE1111 for Q1), and L,y to VTb1 (EE1311 for Q1).

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

EE$311 (CERN) EE1321 (CERN)
VTb1Q1 {FNAL) VTb2Q1 (FNAL)
b1 (KEK) b2 {KEK)

EE1211 (CERN)

VTc1Q1 (FNAL)
¢1 (KEK)

EE1221 (CERN)
VTc2Q1 (FNAL)
¢2 (KEK)

EE1111{CERN)

EE1121 (CERN)
VTa1Q1 (FNAL) VTa2Q1 (FNAL)
al (KEK) a2 (KEK)

w—— ENTRY ——

B

J

Q1 LMQXA Cold Mass Module Assembly

LHC Serial No.: LMQXA05-0
Notes:
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(Q1) Inductance Nominal 15 to 16 mH
Voltage Tap Serial Numbers
Comect] Fermi CE RN KEK Total Inductance
Lpor |VIcIQl [EE1211 ct 1$.38% . mH
Hpor |VTc1Q1 |EE1211 cl _
is. 370
Lpor |VIDIQ1 |EE1311 b1 mH
Nominal 30 to 32 mH
Total Inductance
Hpor |VTalQl |EE1111 al
Lpor [VTbIQ1 |EE1311 b1 39759 mH

(Q1) Q-Factor

Nominal 1.0t0 1.2

Voltage Tap Serial Numbers

Connect| Fermi CERN KEK Total Q

HPOT VTalQl 1111 | ;% - ———
Leor [VTclQl [EE1211 | o

Hpor [VTc1Q1 |EE1211 c1

Leor |VTbIQI |EE1311 b1 |

Nominal 1.0 t0 1.2
Total Q
Hpor |VTalQl [EE1111 al
Lpor |VIbIQ1 |EE1311 b1 [ ,
: Sliglor
T?fmiciant's’) D

Q1 LMQXA Cold Mass Module Assembly

Rev. E

LHC Serial No.: LMOXA05-0
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To measure the resistance of a Thermometer (RTD):

1. Use Hewlett Packard HP3457A digital multimeter.
2. Record temperature of building within +/- 5 degrees.
3. Press line button to turn fine on.
4. Connect wires as shown in Figure below.
U+ (Black) to Sense HI
I+ (Yellow) to Input HI
U- (Red) to Sense LO
I- {Green) to Input LO
5. Push blue button (function key) once.
6. Push OHMF button.
7. Verify arrow in readout is above the 4WQ {meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.
Hewlett
Packard HP3457A SENSE INPUT
o Y o I s s e e 3 s | s | H Q.
s I e v I e SR e ] == ] s
— O oo 0 “"\
Line =1 3 s OO |eEsesa AN
Ooofmhoas ©
, 3

/ \

OHMF Button Blue (function) Button

U+ Black |
i+ Yellow T e
U- Red p———m—um—""_

F Green

Thermometer
(RTD)

Heater

To measure the resistance of a Cryogenic (Warm-u
Use Hewlett Packard HP3457A digital multimeter.
Record temperature of building within +/- 5 degrees.

Press line button to turn line on.

Connect wires as shown in Figure below.,

Push biue button {function key) once.

Push CHMF button.

Verify arrow in readout is above the AW (meaning a 4 wire resistance measurement).
Note: Although this is technicaily 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 HP3457A

N ook~

SENSE INPUT

Packard

o : .
vine 0 =3 e Y i s |

s I v [ oo Y
e [y f o I s
COOoacda
e s [ s ] s |

s f e [ s
oo ca
| meme | s Jf oo e |

O oo oo

\e)

/I

OHMF Button

Q1 LMQXA Cold Mass Module Assembly

Blue (function) Button
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Q1 - ARTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+5°): _ 70 ° F
Component Ferni CERN Range Resistance
Q1 RTD, primary TaQl 118311 | 80w7R | (7.962
Q1 RTD, redundant TbQ1 TT8321 60to 70 Q w9.597 g
Q1 Cryogenic (wamm-up) Heater (LE)- | v 0 | cogagy . | |
wire at top (CERN #1 1+) S 8 D | o
_ —— . ——— | somsal [L.2iy)
Q1 Cryogenic (warm-up) Heater (LE) - vt | ERgsi- T}
wire &t boltom (CERN #1 1) W2Ql | EHESH- & o
Q1 Cryogenic {warm-up) Heater (Non-LE) -
wire at top (CERN #2 i+) WibQL EHB321+
16to185Q |
Q1 Cryogenic (warm-up) Heater (Non-LE) - W2bQ! EHB321- i, R 7
wire at bottom (CERN #2 |-) Q
7 é : 2/187°5
Techﬂ/cian(s) Date

Using the Hewlett Packard HP3457A di

Heater Resistance for Q1.

gital multimeter, measure the Protection (Strip)

Q1 Protection (Strip) Heater Resistance

Fermi CERN __KEK | Description Limit Resistance
H1aQ1 [YT1111+] HA1 IR O A

F——t CirouitA | 2810820 | 3, .
H2aQ1 | YT1111-| HA2 I R R B SR AR
H1bQ1 | YT1121+ HB1 Circuit B 2810320

ircui o 0L 0

H2bQ1 | YT1121-| HB2 A 4. o¢ o

e f
\_——7

Tech/nfc/ian(s)

Q1 LMQXA Cold Mass Module Assembly
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, 12.2 Using the HP4284 A, connect power thru the corrector Power Leads
) (H1A and HIB to measure QL-HI or V1A and V1B to measure Q1-V1}.
Connect the Sense Leads as shown in table below and record resistance.
Corrector Bus Leads
ViA { ViB | H1A | H1B
(View Looking into Q1)
Readout Labels Power Labels Resistance
via | EEBIT | - ,0l 0
EES1T | . viB . | VIAVIB | |7.859 @
ViA | wviB - ]l 1089 @
H1A EE8121 . o1 Q
EE8121 H1B H1A, H1B P D) i Q
H1A H1B 1. 02 [e)
'? — 7R R jl5le5
Technic}én(s) Date
XXX 123 Hipotaccording to table below. Hipot to 3kV. Maximum lcakage is 3uA.
Have Crew Chief verify setup and sign below before continuing.
\&M- 3[23)d5
Crew Chief _ Date
Hipot Heaters to Coil and Ground.
High Potential Grounded Floating Leakage
All Strip Coils, Yoke, Q1 Instrumentation Bus, Lead and
Corrector Coil Busses, RTD’s and Warm-up Nothing —
Heaters Heaters ¢ ? 5 ? M
Hipot Coil to Heaters and Ground.
High Potential Grounded Floating Leakage
Strip Heaters, Yoke, Q1 Instrumentation Bus,
All Coils 8kA and 5kA Lead Busses and Corrector Colil Nothing ,
} Busses, RTD's and Warm-up Heaters , ] b) J)/\_
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA05-0
Notes:
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Date
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Date

LHC Serial No.: LMQXAQ5-0
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Installation of Hypertronics

13.1  Assemble/Install Hypertronics Connectors, without Cover at Non-IP End as per
Q1 Module Assembly (ME-369894). Pin Numbers for connectors are shown in Table

13.1 below
Table 13.1
Module| Pin Label Label |1 I__ Description
Mt 1 Blank Module
2
3
4
...

1 — Q1Lead VoltageTap“a" pnrmry
2 |VTa2Q! [EE1121  [a2 Q1 Lead Voltage Tap "a",redundant
3 [viciQt |EE1211 et Q1 Center Voitage Tap ‘c”, primary
4

5

ik EE1111

Vet JEE1221 |e2 Q1 Center Voltage Tap "¢", recundant
VIb1Q1 |EE1311  |bl G Lead V Tap "b", pri

1 |Empty  |Empty No Connection
2 [Empty  |Emply No Connection
3 |Empty  |[Empty No Connection
4 [Empty  |Emply No Connection
5 [VTb2Qn  |EE1321 |62 |G Lead Voltage Tap "D’ redundant

Blank Modlule

VT [EEB121 orvonagetapm -1 (skew dipole) (onmcaxmcsm A+ lead)

]
2 v EE8111 Corrector votiage tap Q1-V1 (nommal dipole) (on MCBX, MCBXV A+ lead)
3 |Empty Empty No Connection

i 4 |Emply Empty No Cornection

i 5 ; ; on

Blank Module

1
2
3
4
5
1 Cryogeni
2 (W2ai Q1 Cryogenic Heater lead end - wire at bottom (CERN #1 I}
3 |WibH Q1 Cryogenic Heater non-lead end - wire at top (CERN #2 1+)
4 [WabQt Q1 Cryogenic Heater non-lead end - wire at bottorn (CERN #2 |-}
5 No Connection

J

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA(5-0

Notes:
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Table 13.1 (continued)

Rev. E

_ No connection

" Fermilab | CERN | KEK .
Moduie | Pin Label Label | Label Description

M3 1 [Blank Blank Moduie

M8 2 |Blank

M8 3 {Blank

M3 4 |Blank

M8 5 [Blank

M9 1 |HlaQ YT1111+ [HA1 Q1 Protection (Strip) Heater, (“a" circuit) (CERN lead #14)

M9 2 |Empty Empty No connection

M9 3 |HZali YT1111-  {HA2 [Q1Protection (Strip) Heater, ("a" circuit) (CERN lead #1 -}

M9 4 |Empty Empty No connection

M9 5 [H1bQ1  |YT1121+ [HB1 |Q1 Protection (Strip) Heater, {"b” circuit) (GERN lead #5+

M10 1 |Empty Empty No connection

M10 2 |Empty Empty No connection

M10 3  [Empty Empty No connection

M10 4 {H2bO1 YT1121-  |HB2 Q1 Protection (Strip) Heater, ("o” circuit) (CERN lead #2-)
5 1

Note: Pin Numbers of Module M12 are not listed in numerical order.

M12 TaQl_l+ [T18311 1+ Q1 RTD, primary Wire color: Yellow
M12 TaQi_I- [TT83111- Q1 RTD, primary Wire color: Green
Mi12 TaQ1_V+ {TT8311 U+ Q1 RTD, primary Wire color: Black
Mi12 TaQ1_V- |TT8311 U- Q1 RTD, primary Wire color: Red

Mi12 ThQ1 I+ [TT8321 I+ Q1 RTD, redundant: Wire color: Yellow
w2 TbQ1_I-  |TT8321}- Q1 RTD, redundant: Wire color: Green
Mi12 TbCH_V+ [T78321 U+ Q1 RTD, redundant: Wire color: Black
Mi12 ToQ1_V- [TT8321 U- Q1 RTD, redundant: Wire color; Red
M12 Empty Empty No connection

M12 Empty Empty No connection

M12 Empty Empty No connection

M12 Empty Empty No connection

M12 Empty Empty No connection

Mi2 Empty Empty No connection

M12 Empty Empty No connection

M2 Empty Empty No connection

Q! LMQXA Cold Mass Module Assembly

o connection

LHC Serial No.: LMQXA05-0
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) Hypertronics Connector Pin Locations (Q1 non-ip end)
VIEW: Male (pin) solder cup side
_ ] pire . 6@
50 |5@ |58 |50 |50 |50 |50 |50 |5@ |50 |50 16 © 11 @ 58—
40 la® |a0o {40 |40 |40 [4@ |40 JaO [4@ 40 | 0@ . .
30 |3e |30 [30 {30 |30 j3e |30 |3@ |30 |30 | 6 o} e Wires — |
20 |20 |20 |20 {20 |20 |20 |20 {20 |20 |20 _'1;@- 8 © 2'{ : :
10 |1e [10 110 |1® {10 |1® |10 |1e® 10 1o} 70 o
_ 1 - - : 120 . 1@
M1 M2 M3 M4 M5 M6 M7 M8 M3 MI0O M1 M12
® Hole filied in grey: Wire soldered to pin.
® Hole with dot in center: Pin exists but no wire soldered to it.
O Hoie filled in white: No pin. Hole is drilled out.
= Black U+
— Yellow 1+
[=H Red U -
, L= Green | -
}
Individual Thermometer Layout
Note(s):
Ensuye the Hypertronics cover has NOT been installed.
e A
T L ol 3/i9 Jo0a5
Technician(s) 4 Date’
132 Inspect Hypertronics Connector. Ensure that it is free of flux and that Kapton has been
instatled properly.
Ltz //c9f O S - MAR -I605
Responsible A}(hﬁrity/l’hysicist Date
133 After LHC Project Physicist / designee has signed the above step, complete the installation
of the Hypertrosics.
_ /’“‘ s
N A A2 - AMAR -2008
) Techniciar‘l(s) — Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAG5-0
Notes:
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14.0 Final Electrical Inspection

14.1 Perform an electrical inspection on each of the Individual Quadrants and the Cold Mass. Refer
1o the Valhalla and Leader Free Standing Coil Measurement Procedure (ES-292306).

To measure the Resistance of a Q1 Coid Mass:

Use Valhalla Scientific 43008 digital micro-ochmmeter.

Set Test Current to 0.1 amp.

Set Scale to 2V full scale.

Turn terperature compensation on.

Turn test current off.

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

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

Turn test current on,

Connect Vyand V| to voltage taps as shown in resistance table.
To measure Total with leads, connect Vi, to Q4 power lead and Vioto Q83 power lead.
Read resistance and record in traveler.

S—OoPONOU A WN -~

— b

1 Cold Mass Electrical M r n

EE+311 (CERN) EE1321{CERN)
VTB1O1 (FNAL) VTb2Q1 (FNAL)
B1 {KEK) b2 (KEK)

EE1211 {CERN)
VTe1Qd (FNAL)
ot (KEK)

EE1221 (CERN)
VTc2Q1 (FNAL)
©2 (KEK)

EE1111(CERN) EE1121 (CERN)
VTa1Q1 (FNAL} VTa2Q1 {FNAL)

at (KEK) a2 (KEK)
VALHALLA
SCIENTIFIC 43008 1A
xxx ohms @ V“'O G'Ef___

Resistance

Test Temp VLOO O'——

I
Fult Scale 20mV 200mv 2v  Current Comp Lo
Voltage [T "T 1 [——][C—]
QI LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAO03-0

Notes:
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) (Q1) Resistance Nominal 3.35 to 3.45 Q
v -
oltage Tap Serial Numbers Total Resistance
Connect| Fermi CERN KEK
- Vi |[VTalQl JEE1111 al | =
Vio [VTciQl |EE1211 cl _5,13 Cf cf Q
Vi [VTclQt  [EE1211 cl
Vio |VTbIQ! |EE1311 b1 A0 Q
Va |VTalQl |EE1111 ail
Vio |[VIbIQ1 |EE1311 b1 . 19Y Q
Total Resistance with Leads
Nominal 6.75 to 6.85 £J4
Vu Q4 Power Lead . -
Vio Q3 Power Lead '\0 ‘% o 9
£ )sé:;O awf)\a 3 daod
Techrician{s) Date
Check resistance of Redundant Voltage Taps.
¥ Q1 Redundant Voltage Taps Nominal 3.3510 3.45 Q
Connect Fermi J CERN KEK Resistance
Vi VTa201 | EE1121 | a2 | 4 B
Vio VTe2Q1 EE1221 L ' !
Vi VTc2Q1 EE1221 c2
Vio VTH2Q1 EE1321 b2 SHoO Q
& 2@\_& O “M‘ 43, dood
Technician(s) Date
)
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAGS5-0
Notes:
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To measure Ls and Q of a Q1 Cold Mass:

Use Agilent 4263B LCR Meter.

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

Recall program #1. To do this, push recall (Rcl), then push #1, then push Enter.

Fush Auto/Hold button to release hold.

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

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

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

Connect Hyorand Ly buttons to voltage taps as shown below.

A~

@ N>

To measure Q1:
¢ To measure Quadrants 184, connect Hpatto VTal (EE1111 for 1), and Lpatto VTet (EE1211 for Q1).
» To measure Quadrants 283, connect H,, to VTc1 (EE1211 for Q1), and Ly, to VTb1 (EE1311 for Q1).
» To measure total, connect Hy,to VTal (EE1111 for Q1), and Lpot to VTb1 (EE1311 for Q1).

9. ReadLs and Q from display and record in traveler.
EEf311 (CERN) EE1321 (CERN)
VTb1Q1 (FNAL) VTh2Qt (FNAL)
b1 {KEK) b2 (KEK)

EE1211 (CERN)
VT¢10Q1 (FNAL)
¢t (KEK)

EE1221 (CERN}
VTe2Q1 (FNAL)

c2 (KEK)
E£1111(CERN) EE1121 {CERN}
VTalQt {(FNAL) VTa201 (FNAL)

al (KEK} a2 (KEK)

ENTRY —

CIEIEIO
CIEEE
[1[=](s1E

| mooE

Leur Lpot Hpot Heyr

©RETY

D

Q1 LMQXA Cold Mass Module Assembly LHC Sertal No.: LMOQXAQ05-0
Notes:
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j (Q1) Inductance Nominal 15 to 16 mH
Voltage Tap Serial Numbers
t
Conneet] _Fermi CERN "KEK_ To él Inductange
Hpor |[VTalQl [EE1111 | al - ~ ??{ -
Lpor |VTc1Q1 EE1211 ' C1 o [S "-S = mH
Hpor |VTclQl |EE1211 c1
1535w
Lpor |VIbIQ1 [EE1311 b1 mH
Nominal 30 to 32 mH
Total inductance
Hpo'r VTalQ1 EE1111 al .
(Q1) Q-Factor Nominal 1.0to 1.2
Voltage Tap Serial Numbers
Totai
Connect] Fermi | CERN | KEK otal @
Heor [VTalQl |EE1111 | -af [
Lpo-r VTClQl_ EE1211 .' 01 _ " .
} Hpor |VTcIQ1 |EE1211 ct
Loor |VTb1QI |EE1311 b1 [
Nominal 1.0 to 1.2
Total Q
HPOT VTalQl EE1111 at I
Leor [VTDIQ1 [EE1311 b1 L
EH L palzs, 2o0,—
Technician(s) Date
}
Q] LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ5-0
Notes:
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To measure the resistance of a Thermometer (RTD):

1. Use Hewlett Packard HP3457A digital multimeter.

o

U+ (Black) to Sense HI
I+ (Yellow} to input HI
U- (Red) to Sense LO
I- (Green) to Input LO
5. Push blue button (function key) once.
6. Push OHMF button.
7.
8

Verify arrow in readout is above the 4WQ (meanin

Record temperature of building within +/- 5 degrees.
Press line button to turn line on.
Connect wires as shown in Figure below.

Read resistance in ohms and record in traveler.

Specification

HP3457A

s s [ e |

o Y vt e |
o0
ocoococs
s I s e e |

[ o i s [ s
o e e § i |
[ o o s |
[ s o f e |

SENSE  INPUT

#5520-TR-333754
December 153, 2004
Rev. E

g a 4 wire resistance measurement).

NDoos

H O
D

To measure the resistance of a Cryogenic {(Warm-u

._.,,I:IL‘:IE:[: |

L
OHMF Button Blue {function) Button

U+ Black |
I+ YelNow S
U Rt frem—rre—————
I- Green f—————

Thermometer
(RTD)

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. Verity arrow in readout is above the 4WQ (meaning a 4 wire resistance measurement),
Note: Although this is technically a 4 wire measurement, it is effectively a 2 wire
measurement, since there are only 2 wires connected to each heater.

8. Read resistance in chms and record in traveler.

Hewlett

Packard HP3457A SENSE INPUT

” e Y v Y s Y s | i I e I e [ e | H
OO0 oosc /')
o N o e B = = — ¥ ] /{
OO 9o 57
0
L -~ -
CHMF Iéunon Blue (function) Button
Warmup

Q1 LMOQXA Cold Mass Module Assembly

Heater

LHC Serial No.: LMQOXAQ5-0
Notes:
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) Q1 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (x 5°): X ﬁ
Component Fermi CERN Range Resistance
Q1 RTD, primary | TaQ1 | TT831 1] 60t070Q .75 ‘7_9;
Q1 RTD, redundant Q! | TT8a21 | eoto702 |(,9.39Y @

" Q1 Cryogenic (warm-up) Heater (LE)_- W1aQl ' EHB311+

~ wire attop(CERN #1 i+) .- : | 18to1&5§2 7 3(/
Q1nyogemc(warm-up)Heater(LE) ..V‘\E'IZan EH8311 A l

wire at bottom (CERN #1 |-) - : R R [o)

Q1 Cryogeplc (warm-up) Heater (Non-LE) - WIbOL | EH8321+
wire at top (CERN #2 1+) I
_ 601852 | } 19/7

Q1 Cryogenic (warm-up) Heater (Non-LE) - w2bQl | EHB321-

wire at bottom (CERN #2 I-) Q

= < D) il 23
Technician(s) Date

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

j Q1 Protection (Strip) Heater Resistance
| FermlﬁL CERN KEK | Description Limit Resistance
H1aQ1 |YT1111+| HA1 | R P
' . { CircuitA | 28t032Q 3&.5 5 L{
H2a01 YT1114-] HA2 _ : . _ ol
H1bQ1 | YT1121+ HB1 , ,
circult B | 2810320 | 30422
H2bQ1 | YT1121- HBZ o
(f %q’ (—j/ Wf{[\ 71 Joos”
echmclan(s) Date
}
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ5-0
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142 Using the HP4284A. connect power thru the corrector Power Leads
(HI1A and HIB to measure Q1-H! or V1A and V1B to measure QL-Vi).
Connect the Sense Leads as shown in table below and record resistance.

Corrector Bus Leads e
VIA | VIB | H1A | H1B |
(View Looking into Q1)

Readout Labels Power Labels Resistance
EE8111 | ViIB. | VIAVIB o
viA | v o 8
H1A EE8121 Q
EE8121 H1B H1A, H1B o)
H1A Q

H1B o))
%7 13 oo

Technician(s) Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ05-0
Notes:
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} 14.3 Hipot according to table below. Hipot to 3kV. Maximum leakage is 3uA.
Have Crew ie‘ verify setup and sign below before continuing.
\} NQ(D 3] lﬁ// Q5
Crew Chief Date !
Hipot Heaters to Coil and Ground.
High Potential Grounded Floating Leakage
. Coils, Yoke, Q1 Instrumentation Bus, Lead and
All Strip ’ Rt ) y ;
Heaters Corrector Coil Bus:es, RTD’s and Warm-up Nothing 4 [’7 7 Uﬁ—
eaters
Hipot Coil to Heaters and Ground.
High Potential Grounded Floating Leakage
Strip Heaters, Yoke, Q1 Instrumentation Bus,
Al Coils 8KA and 5kA Lead Busses and Corrector Coil Nothing i0 02 UA,
Busses, RTD's and Warm-up Heaters 'l
: / /
é",‘%f. e d *-“}'rw"’u_,t{f\, R XO0S
i Teahnplan(s) Date
st el Sy~ At - Mag- oews
Responsﬂ)Ie /}ﬁthomyll’hysmnsl Date
144 Ensure electrical measurements are acceptable and confirm Hypertronics Connector has
been ipgtalled p perl/y ,
A / / L—— DG A S RS
Rcspons:bic Mﬁhonty/Physmst Date
"4
i
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA05-0
Notes:
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15.0 Production Complete
151 Process Engineering verify that the Q1 Cold Mass Module Assembly Traveler
{3520-TR-333754) is accuraie 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:
DR No. HGG-2519 15 now DR Ne, #1257
DK No. HEQ ~@SY /s now DR No, 4169,
0Cess Englﬁeering/Designee Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA05-0
Notes:
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Revision Request Control Number: 1707
Specification Number: [5520- TR - 333754] Current Revision:

Traveler or Document Title rLHC Q1 LMQXA Cold Mass Module Assembly Traveler J

Step #/Description of Revision:

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

4.7 Added Step. “Place the MCBX Correction Coil (MD-390312) on the Corrector Installation Carriage. Ensure orientation
corresponds with Figure 4.7-A below. (Modified version of 369894, p.2)” per production request.

5.14 Modified Step. Changed RTD table. Swapped locations to correct location corresponding to Figure 5.10-A.

5.15 Modified Step. Changed RTD table. Swapped locations to correct location corresponding to Figure 5.10-A.

14.0 Modified Step. Removed electrical checks that are previously performed by MTE, per production request.

| John Szostak ] P Jim Rife | [ 1202005 |

Originator Responsible Authority Date

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

Process Engineering Final Review: [ Jamie Blowers | [ 2/2812005 |
Process Engineering/Designee Date

Revision Request Form
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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.
I 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:

) 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
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Revision Request Contrel Number:
Specification Number: |5520- TR - 333754| Current Revision:

Traveler or Document Title liHC Q1 LMQXA Cold Mass Module Assembly Traveler _l

Step #/Description of Revision:

4.6  Added Step. “Attach the Leveling Fixture to the side of the Cold Mass. Adjust the Mini-Level to “level” (Gravity) and
rotate the Cold Mass to “level”.”

4.7  Added Step. Install Crossbars (MX-XXXXXX). o

4.11 Modified Step. Added underlined “Using Corrector Coil Leveling Fixture and Mini-Level, position and align the MCBX
Correction Coil (MD-390312).”

5.11 Modified Step. Changed Part No. (MA-360007) to (MA-369997) per LMQXAO05.

5.11 Added Step. “Install Bus Tube Flanges (MX-XXXXXX}.”

5.12  Added Step. “Tack Weld the Bus Tube Flanges (MX-XXXXXX).”

5.16 Added Step. “Hipot Cryogenic (Warm-up) Heaters to 300V. Use Droege Serial No. 910 (FNAL Part No. 5 1330) or
equivalent. (Max. Leakage < 0.1 CA)” (Was part of 5.15)

6.1  Modified Step. In Resistance Table, move the al and bl (KEK) rows down to the correct nominal resistance area.
Added column for RTD's for Manufacturer’s Resistance (Expedition), per Damon Bice,

7.4 Added Step. “Verify that the IP End Dome (MD-390172) is oriented properly before continuing.” Per DR No. 4260,

7.7  Removed Step. Combined with Step 7.10. Per Damon Bice. New Step 7.9.

7.1t Added Step. “Verify that the Non-IP End Dome (MD-390172) is oriented properly before continuing.” Per DR No. 4260.

7.13  Modified Step. Changed to “Mount the KEK Cold Mass Leveling Bracket (MD-390711) to the *X side of the magnet.
(*The bracket can be mounted to either side, as long as it remains ot is remounted to the same location when used later
in the traveler.) Record the serial number of the mini ievei that wiii be used, below.”

7.15 Added Step. “Perform preliminary reference measurements before moving the Cold Mass to an Assembly Table.
Check one (Upper / Lower slash) and then record the reference measurement and Mini-level No. Take measurement while
looking from Non-Lead End toward the Lead End.”

8.2  Added Step. “Prepare Beam Tube (MD-369955) for insertion. (Use Kapton tape where necessary.)” per Damon Bice.

9.2  Madified Step. Changed to “Mark / Layout and adjust the Shipping restraint screws.”

9.3 Added Step. “Weld the Shipping Restraint Screws to the Corrector.”

9.6 Removed Step. Combined with New Step 9.7.

10.3 Modified Step. Clarified “Fixed” Support at Non-IP End

10.4 Modified Step. Clarified “Fixed” Support at Non-IP End

[ John Szostak ] [ Jim Rife | [ 632005 |
Originator Responsible Authority Date
Revision Incorporated into the Traveler: [ ]
Revision Incorporated By Date
Process Engineering Final Review: r ] r
Process Engineering/Designee Date

Revision Request Form
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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
applicabie. 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 No.: 5520-FM-318902
February 1, 2002

Rev. K
Traveler Title: Specification No: Revision: DR No:
[ LAC Q1 LMQXA Cold Mass Module Assembly Traveler | r 333754 || E | | 4169 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
| 13.0 [ 369894 ) ] LMQXA0S [ o ]
Discrepancy Description:

The voltage tap wires from the KEK coldmass are shorter than the print says the wires should be. The voltage tap wires were
cut to the shortest KEK tap wire as per Rodger Bossert. The length of the wires are 730mm.

Origtnator: Date:
Steve Gould J [ 3/18/2005 ]

Cause of Nonconformance:

Magnet received from manufacturer this way.

Responsible Authority: Date:
Rodger Bossert | 8/9/2005 11:11:51 AM

Discrepancy Report Form DR No: 4169



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

Rev. K

Disposition:
Cut to shortest KEK Tap wire and proceed. Although wires are shorter than print, they will still be sufficiently long enough.

Responsible Authority: Date:

[ Rodger Bossert | [ 8/9/2005 |

Corrective Action to Prevent Recurrence:

None Required. Magnets have atready been delivered. No Traveler Change.

Responsible Authority: Date:
I Rodger Bossert | | 8/9/2005 ]
Corrective Action/Disposition Verified By: Date:
[ John Szostak | | 8/31/2005 10:21:51 AM |
Will Configuration be affected?: L1 YES v NO
Identified problem area:
] Material [ ] Manpower [ Method [} Machine " Measurement
Reviewed By: Date:
| Bob Jensen | 9/1/2005

Discrepancy Report Form DR No: 4169
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0102-ES-292302 Revision E

ADDITIONAL PARTS REQUEST

3 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 # _LMOXAQS REQUESTED BY _ Steve Gould
DATE REQUESTED _ 1/18/05 DELIVER TO _ICB

BUDGET CODE __300/1.1.1.3.4(LCD) NEED BY DATE /1805
JOB TICKET # MMR #

MACHINE SHCOP REQ. # PO #

PURCHASE RELEASE # OTHER

PARTS STATUS (CHECK ONE)

[] DEFECTIVE PARTS ISSUED [ PARTS SCRAPPED [ A/R ITEMS
; ] DEFECTIVE ASSEMBLY 1 MISSING FROM KIT ALREADY ISSUED
54 INDIVIDTIAL PARTS [} CONSUMABLES CJPARTS LOST

' ACQUISITIONER SIGNATURE N\Nﬂs—m wi_T 15 pATE /, / /8 [y

PLEASE INDICATE REVISION REQUIRED

LOCATION PART # REV QTY UoM DESCRIPTION RF # SIR #
W - O =1
it | PN 390037 C 7 Each Corrector Mig. Ring QO 7
\ 25| IB#4-BIN 390228 4 Each Mounting Flat Washers | P50y |
| 172-20X3" Silver Plated
| - 2 Tac :
| (FH mea-BIN 390247 E Each oS 746 24
e
[ L7 |
STOCKROOM SIGNATUR 1D# / 2é§fm’m [/ 0‘(
PARTS DELETED FR()M“‘B’AT%ASE 1D# DATE

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

PARTS RECEIVED BY‘A? ww ws ‘1965 pame f! (s

Page 1 of 1




o

CERN
CH-1211 Geneva 23
Switzerland

AT MEL Document No.

LHC-MCBX-FR-0001 rev. 1.0

-
C

EDMS Document No.

— ——

the

Large

Hadron

Collider

project

Certificate of Conformity
Part name: MCBX Inner Triplet Dipole Corrector
prigg Identification HCMCBX_001-51000022 | Serial No.: HCMCBX_001-S1000022
Shipped To: CERN Shipment No: 22
Shipment 31/03/04

Manufacturer: SIGMAPHI Contract No.: F375/LHC/LHC
Related tech.
specification: LHC-MCBX-CI-0001 and addenda

Related drawings:

LHCMCBX_ 0012 (1525-CN-1001)

; Tel. +41 22 767 4305
Icig‘sa?vc!nsmle person at Mikko Karppinen .
. E-mail. Mikko.Karppinen@cern.ch
: Tal. +33 297 0108 80
2:;%":;5’,‘5 personat | o, mien Neuvéglise . - -
’ E-mail. dneuveqiise@sigmaphi fr

SIGMAPHI certifies that the delivered material conforms to the technical specification mentioned above:

Date: 31/03/04

Name: D.Neuvéglise

Signature:
D.Neuvéglise

Ac tance t results

MCBXV (Inner} MCBXH (Outer) | Remarks:

RT dc
resistance SIGMAPHI: 17.6 20.9 Low MCBXH values
(n): CERN: 17.6 21.0

CMA': /83773 <71 T5za

SIGMAPHI: 66.24 / 112.38 67.75 / 158.62 | Low MCBXH values
Inductance
@1 kHz/100 | CERN 66.35/112.67 67.9/159.19
Hz (mH) CMA: SGF55o8
R.T. leakage | SIGMAPHI: 1.5E-9 75E-9 Low MCBXH values
current to CERN: 15E-3uA 30E-3uA Inner/outer=24E-3 4A
ground @
1.5 kV (zA): | CMA:

Cold Mass Assembler
Visual Accepted:"a/
inspection
F]

Name / ﬁ/ 7 - iacted:
Sianature /‘/ /J - Rejected O

kDate

L Cold Mass Assembler




AT MEL Document No.
LHC-...

-~

_/
Page 2 of 2
- A
Commentis Changement de lot de fil supra pour les outers coils.
(SigmaPhi ):
Comments (CERN): The magnetic axis of this assembly has been measured at warm.
The scribe line is made relative to dowel pin holes on the connection plate,
During the combined powering field was rotated 0-360 deg at the nominal
current @ 1.9 K.
During the indivuai powering the MCBXV and MCBXH reached 693 A and 687 A
respectively.
Comments (CMA):
. S




Corrector Coil Parallel/Series comparison

(L) Series __100H 1kHz
mMcexv | 24,456 5. 179
MCBXW 17,439 S%.279
(L) parallel 100H 1kHz
MCBXV = (/1207 (olor 734
MCBXW 129, 2 L7 137
Corrector Coil Number_HQM CRY pol~SLopoezz
Tachnician fgj,’ﬁﬁ (R l‘;..j /?M?.u_.:
' 7




LOX M5 - Corrector

Subject: LQXAO0S5 - Corrector
From: Jim Rife <jrife@fnal gov>
i Date: Mon, 03 Jan 2005 08:37:09 -0600
To: "Damon }. Bice" <dbice@fnal.gov>, Steven N Gould <sgould{@fnal.gov>
CC: "Thomas M. Page" <tpage@fnal gov>, James Kerby <kerby@fnal.gov>, Michael Lamm
<lamm{@fnal.gov>, Jim Rife <jrife@fnal gov>, Rodger Bossert <bossert@fnal. gov>

Damen/Steve,
If there are no objections, please use HCMCBX_(001-SI000022 in the assembly of
LOXADRS.

thanks, jim

lof} 1132005 10:00 AM
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CERN-LHC MQXA-05 Quality Record
Acceptance Test at FNAL

CERN LHC MQXA

Acceptance Test at FNAL

QUALITY RECORD

Cryogenics Science Center

KEK, High Energy Accelerator Research Organization

Magnet ID
Date of approval :
Y
Approved by : /ﬁ{/ (FNAL)

(KEK)

Ver. 0
Ver A (with inttial results)



g

1. Appearance Check

2/13

CERN-LHC MQXA-05 Quality Record

Acceptance Test at FNAL

Procedure Criteria
Check appearance of the magnet by visual inspection. No harmful defects or deformation
Result at TOSHIBA
Acceptable
Result at FNAL

Leicymmnale




2. Interface Dimensions

N3

CERN-LHC MQXA-05 Quality Record
Acceptance Test at FNAL

M achine center
Fi(3333) Fr (3330)
L EI1{3305} Elr {3305) -~
Eg(7) > l
gg;‘)’[‘m [ voefesio ﬂiﬁ;
(4503 | Box Collar/Cotl[{6480) (350
P
1) Dimensions Unit:mm
Procedure Criteria
1} Dimension Check
Measure following dimensions
a, b, ¢ : Measuring range: every 45 deg. from 0 deg.
d : Splice Box : four points
a) Machine center - Interface a) 3330 —6/+0
b) Interface outer diameter {Doei,Doer) b) 9468 4/10
¢) Interface inner diameter {Diel.Dier) c) 450 -4/+0
d) End Ring - Splice box(Eg) dy7 -5/+5
Result at TOSHIBA
Critera 3330 -6/+0 468 -4/+0 $450 -4/+0 7
Position Fl Fr Doel Doer Diel Dier Eg
0 deg. RERDS 3320 % d67. 18 16607 440 .85 14877
45 deg. 33295 SRR I 46702 167.04 d19 47 449 65
90 deg. R 324 16712 167 37 ERD R ShTiieiL
135 deg. PR RRIRRY 6743 J6T 40 449 86 RES AR
180 deg. AERDRY RERLNE
225 deg. 33263 13285
270 deg. RERDXY 3280
315 deg. 31200 313205 \
Result Acceptable Acceplable Acceptable Acceptabie
Result at FNAL
Critera 3330 -6/+0 $468 -4/+0 $¢450 4/+0 7
Position Fl Fr Doel Doer Diel Dier Eg
Odeg. | 3330 330
45 deg.
90deg. | 3320 3330
135 deg.
180deg. 13270 3330
225 deg,
270deg. |32 3 8 3330
315 deg.
Result




4/13

CERN-LHC MQXA-05 Quality Record
Acceptance Test at FNAL

2) End ring interface

Procedure

Criteria

Check the weld edge preparation using ¢449 +0/-0.02
gauge.

1) The gauge shall be inserted into the end ring.
2) Measurement data will be reported if the gage cannot

be inserted.

Measurement part Result at TOSHIBA Remarks
LE side Aggeptable 4 e
RE side Acceptable | o

Measurement part Result at FNAL Remarks
LE side
RE side

3) Radial envelope
Procedure Criteria

Check shell radial envelope using ¢330mm gauge.
{dummy cold-mass support)

The gauge shall pass the magnet.

Resuit at TOSHIBA

voceptable

Resuit at FNAL

4) Magnet bore

Procedure

Criteria

Check appearance of the magnet bore by visual

No harmful defects or deformation

inspection.
Resuit at TOSHIBA
Acceplabie
N B e wis shienesd af end section {1 sde and BRE siden
Poie dap was dameged . G Aesive B rome Db Padomem P2 i, (00 Beide g Prons DE SS00mum T48mmy
Resutt at FNAL
5) Magnet bus siot
Procedure Criteria

Check the bus slot using bus line model gauge.

The gauge shall pass the magnet bus slot.

Result at TOSHIBA

Acceptablie

Result at FNAL




5/13

CERN-LHC MQXA-05 Quality Record
Acceptance Test at FNAL

6) Weight
Procedure Criteria
Measure the magnet weight. Weight < 8500kg
Result at TOSHIBA
8300Ky I Acceptable
Result alt FNAL

Criteria

Procedure

7) Length of magnet lead, QPH wire, Voltage taps

1) Magnet lead : > 500mm from magnet LE end piate

Check the lengths of magnet lead, QPH wire, voltage taps
2) Voltage taps wire :

> 2000mm from magnet LE end

plate
3) QPH wire : >2000mm from magnet LE end plate
Result at TOSHIBA
Measuring wire Measured Value Result
1) Magnet lead 0mm Acceptahie
2) Voltage taps 22000nHm Acceprable
3) QPH wire VTN Accepizble
5 Result at FNAL
Measuring wire Measured Value Resuit
1) Magnet lead
2) Voltage taps
3) QPH wire
AT HEBS

tead A _ij\
[E— JJ' 1
2 ____mf

-_i___‘_

Lead B
HAZ  HB2
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CERN-LHC MQXA-05 Quality Record

Acceptance Test at FNAL

8) Cable tags
Procedure Criteria
Check the cable tags. Consistent to the tag No. table.
Result at TOSHIBA
1 }Voltage taps Acceptable

2)Quench heaters

Acceplabie

Result at FNAL

1)Voltage taps

ﬁ.ﬁ(t £

2)Quench heaters

A
R ghile




e

3. Coil Resistance

713

CERN-LHC MQXA-05 Quality Record

Acceptance Test at FNAL

Procedure

Criteria

Measure the magnet total resistance and coil temperature
at coil current of DC1A.
Caiculate resistance at 20 °C; Rz,

Rao=V/1/{1+0.00393*%(T;-20))

V : Voltage between magnet leads (V)

I ; Coil current obtained by shut resistor (A)
T o : coil temperature (°C)

0.005 Q

1) Compare with Ry, at TOSHIBA. Variation of Ry <

2) Voltage taps(C-A, C-B): Measurement Only

Result at TOSHIBA
Tooii ] Not Reported
Magnet total voltage (V) Current (A) Magnet total resistance Raq (€2)
NOF Reported ot Repoited 681445
inal BRI ) | Re@ | e vy &) | Ro @
C1-Al Not Reported | Not Reported 1 340378 C2-Al Not Reported 1 Not Reported | 3 40449
Cl-A2 o Reported | oNor Reported | 340344 C2-A2 Naf Reported | Mot Reported | 3.40430
Cl -BI ot Reparted | ot Beperied | 40509 C2 - Bi New Renorted | Not Reported | 340452
Ci-R2 Not Renorted | Not Reported | 540512 C2-B2 Sor Reported | Noit Reported | 348433
Acceptable S
Result at FNAL
Teou E B33
Magnet toial voltage (V) Current (A) Magnet total resistance Variation (£2)
Rao {£2) {Rao-ostina - Roorvat)
Voltage taps tag No. R () Voltage taps tag No. Roo (€2)
C1-Al 2,413 C2-Al 7 4)4
C1-A2 2 43 C2-A2 “aly
Cl- B! 540 C2 - B 3 41S
Cl1-B2 3,414 C2-B2 3,415




4. Instrumentations

8/13
CERN-LHC MQXA-05 Quality Record
Acceptance Test at FNAL

1) Voltage taps
Procedure Criteria
Check resistance of ail voltage taps by four terminal | Magnet lead +: Al, A2 {Poled Out)
method at 1A. Magnet lead - : B1, B2 (Pole3 Out)
Magnet lead : Q4 4th : + Center taps : Cl1, C2 (Polei Out)
Magnet lead : Q3 3rd : -
Variation of Ryp(A1),Ra0(A2) : < 0.1%
Variation of Ry0(B1),R2,(B2) : <0.1%
Variation of Ry(C1),R20(C2) : < 0.1%
Resuit at TOSHIBA
Vi ) Voltage ta . .
olt;g; taps Resistance(2) ° Ngs ps Resistance{{)) Variation{%) Result
Al 0.00230 A2 VAHIZS0 .U Avcepiable
C1 141124 C2 IATI2R 0.0 Accepiahle
BI HETGTS B2 H82074 4 Accemable
Result at FNAL
14| ta .. ,
V"“;gs PS | Resistance(€) Vo“‘:f: PS | Resistance(Q2) |  Variation(%) Result
Al VAT A2 o7
Cl 23,415 c2 .40
Bl e 32 B2 b-pze
2) QPH
Procedure Criteria
Measure the resistance of QPH. QPH resistance : 30 +4/-4Q) (HA HB)
Result at FOSHIBA
QPH No. QPH Resistance({2) Result
HA 250 Avveptable
HB 203 Acceptable
Result at FNAL
QPH No. QPH Resistance(2) Result
HA 24, 0%
HB 0.9




9/13
CERN-LHC MQXA-05 Quality Record

Acceptance Test at FNAL
5. Coil Inductance
Procedure Criteria
Measure inductance of magnet at frequencies of 100Hz | 1) Variation of inductance Voltage taps No. C-A,
and |kHz using LCR meter. inductance Voltage taps No. C-B : < 5%
2) Total inductance of the magnet :Measurement only
Result at TOSHIBA
Voltage taps Result Result Voltage taps Result Result
m‘ZgNolp L e R ;gNo_p toorz | " | kz | o
Ci-Al 37.02 13.29% C2-Al 37.02 13.293
Cl-A2 aro? 132953 C2-A2 A7.402 o 13,295
0.03 (.02 .01 (3.03
Cl-Bl 3703 13,298 C2 -Bl1 37.02 13,299
Cl1-B2 37.03 Pa.2u8 Cz-B2 37.03 15.208
100Hz ikHz
Magnet 8707 30 900
Avceplable
Result at FNAL
Voltage taps Result Result Voitage taps Result Result
tagg No'p t00Hz | Co " | IkHE | o mggNolp 100Hz | 0T | IkHz |
cl-al |3 3.3 C2-A1  [37.08 i%-351
cr-A2 3760 13,53 c2-A2 37005 i3.33%
cr-B1 |37y i3.33% c2-Bl [379i /3.3
c1-B2 {719 3. 3% c2-B2 |10 /3 33%
100Hz 1kHz
Magnet 1145 2 1-dely




6. Turn to Turn Insulation

10/13
CERN-LHC MQXA-05 Quality Record
Acceptance Test at FNAL

Procedure

Criteria

record the signal.
Instrumentation: Impulse generator, recorder

Apply impuise voltage of 1000V between the magnet leads and | Compare the signal with one at KEK.

Attach rthe chart.

Result at TOSHIBA

Acceplable

| Sec appendix

Result at FNAL
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CERN-LHC M(QXA-05 Quality Record

Acceptance Test at FNAL
7. Coil Insulation
1) Insulation Resistance
Procedure Criteria
Apply 1kV-DC to the coil in 1 min. and measure Insulation resistance > 100MQ
insulation resistance by using insulation tester.
High veltage : Coils ~ Ground ; Collar, Yoke, Shell, QPH
Result at TOSHIBA
Temperature(°C) Humidity(%) Insuiation{ MQ)) Result
24 34 - 2000 Acceptable
Result at FNAL
Temperature(°C) Humidity(%) Insulation{M£) Result
2) Hi-pot test
Procedure Criteria
Apply 3kV-DC to the coil in 1 min. and measure leak | No break down
current or insulation resistance. Record leak current or resistance.
High voltage : Coil
Ground : Collar, Yoke, Shell, QPH
Result at TOSHIBA
Temperature (°C) Humidity (%) Leak current (mA) Result
2 kR (3 O0 Acceptable
Result at FNAL
Temperature (°C) Humidity (%) Leak current or resistance Result
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CERN-LHC MQXA-05 Quality Record

Acceptance Test at FNAL
8. QPH Insulation
1) Insulation Resistance
Procedure Criteria
Apply 1kV-DC to the QPH in 1 min. and measure Insulation resistance > 100MQ
insulation resistance by using insulation tester,
High voltage : QPH
Ground : Coil, Collar, Yoke, Shell
Resuit at TOSHIBA
Heater No. Temperature (°C) Humidity (%6} Insulation(M$2) Result
HA " . 2000 Acceptable
HB 2000 Acceptable
Result at FNAL
Heater No. Temperature (°C) Humidity (%) Insulation(MQ) Resuit
HA
HB
2) Hi-pot test
Procedure Criteria
Apply 3kV-DC to the QPH in | min. and measure leak | No break down
current or insulation resistance. Record leak current or resistance.
High voltage : QPH
Ground : Coil, Collar, Yoke, Shell
Result at TOSHIBA
Heater No. Temperature (°C) Humidity (%) Leak current (mA) Result
HA " . .00 Acceptable
HB 0.0 Accepiabie
Result at FNAL
‘. Leak current or
Heater No. Temperature (°C) Humidity (%) . Result
resistance
HA
HB




13/13
CERN-LHC MQXA-05 Quality Record

Acceptance Test at FNAL
9. QPH Discharge Test
1) Appearance check
Procedure Criteria
Check appearance of QPH wires by visual inspection. No harmfui defects or deformation.
Result at TOSHIBA
Acceptable
Result at FNAL
2) QPH discharge test
Procedure Criteria
Charge the power supply above 850 V and fire QPHs. No strange signal observed.
Attach the chart.
Result at TOSHIBA
HA Aveeptable See appendis
HB Acceptabie See appandix
3) QPH registance
Procedure Criteria
Measure resistance before/after the discharge test. Resistance change < 10%
Result at TOSHIBA
QPH No. Before () After (Q) Variation (%) Result
HA 2890 206 10 Acceptable
HB 293 243 (0 Accepiabie
Result at FNAL
QPH No. Before (()) After () Variation (%6) Result
HA
HB
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Form #2 CRYO HEATER CHECK_OUT

MEASURE RESISTANCE ACROSS EACH HEATER USING HANDHELD METER
MEASURE RESISTANCE FROM HEATER TO GND USING HANDHELD METER

% Expected Measured
B & Resistance, | Resistance, || FNAL Description
= OHM OHM Label

EH8311+

EHB311-

17.85

W1a(i

Co1C

ryogenic Heater lead end -
wire toward cold mass end plate
(CEAN #1 1+}

waa

Q1 Cryogenic Heater lead end -
wire toward cold mass mag center
(CERN #1 1)

Q1 Cryogenic Healer nofi-
wire toward cold mass end plaie

m7 | 3 |IEH8321+ W1bCH (CERN #2 1+)
1 7 1 8 '24 Q1 Cryogenic Heater non-lead end-
wire toward cold mass mag center

M7 | 4 EH8321- WobQ1 (CEAN #2 1)

M7

EH8311+

more than

GND

M7

EH8321+

20MOHM

more than

GND

20MOHM

7

Q1 Cryogenic Heater lead end -
wire toward cold mass end plate
(CERN #1 I+)

RS

i

Q1 Cryogenic Heater non-fead end-
wire toward cold mass end plate

(CERN #2 I+)

LMGAXARS
/S



Form #3 PROTECTION STRIP HEATERS

MEASURE RESISTANCE ACROSS EACH HEATER USING HANDHELD METER
MEASURE RESISTANCE FROM HEATER TO GND USING HANDHELD METER
MEASURE RESISTANCE FROM HEATER TO COIL USING HANDHELD METER

v P I S SRS = T ? - =
H2a0! 07 Protection {Strip) Heater, 1-4 & 2-3

Mgl 1 | YT1111- 30 30.85 circut (FNAL lead A-) (CERN laad #1-)
- Hia0T Q1 Protection (Strip} Heatar, 1-4 & 2-3

mMal 3 | YT1111+ circuit (FNAL iead A+) (CEFIN iead #7+)

Q1 Protection (Stiip) Heater, 1-2 & 3-4

Mot 2 | YT1121+ 30 30.73 HIDQT | vt (FNAL fead B+) (CERN lead#2+)

QT Protection {Strip} Heater, 1-2 & 3-4
YT1 1 21 = circuit (FNAL Joad B-} (CERN load #2-)

L eIt T LR L e AR

Q1 Protaction (Strip) Heater, 1-4 & 2-3

Ms| v | YF1111- more than INF H28Qt | vyt (FNAL fead A-) (CERN fead #17)
GND g

ERh

';:}..r- .u:..‘g i B
G Protection (Stip) Heater, 1-2.& 34
Mol 2 | YT1121+ more than INF HIDRT | Circuit (FNAL ioa0 B (CERN loac#2+)

GND 20MOHM ¥, e R q

4

YT1111- more than
COIL 20MOHM

i Protection (Strig) Heater, 1-2.& 34
YT11214+ |mote than circuil (FNAL load B) (CERN isat#2+)

1 COIL 20MOHM

LMExXAGS
3/



Form#4 RTDs Measurements

MEASURE RESISTANCE ACROSS EACH RTD USING A FOUR WIRE METER
MEASURE RESISTANCE FROM RTD TO GROUND USING HANDHELD METER
MEASURE RESISTANCE FROM RTD TO THE COfL. USING HANDHELD METER

Medule,

Breakout BOX
Labels

Pin

Expected

OHM OHM

Measured
Resistance, | Rasistance

FNAL

Description
Label

Lokgiain iz

W

57 67.85

mz |+ HTT8311 I+
wiz | 2 {TT8311 I
wiz | s HTT8311 U+
M12

£33

« [{TT8311 U-

gl

ot FIT'D primary Wire

TaQi color: Yellow

Qi RTD, primary Wire

faQ1 - color: Green

H RTD, primary Wire

TaQ1_V+ color; Black

Q1 RTD, primary Wire

TaQ1 V- color Asd

57 69.49

Miz 5 HTT8321 I+
wmiz | 6 1119321 -

miz | 11 TT8321 U+
mrz {10 HTT8321 U-

Q1 RTD, redundar
Wire coior:Yellow

Q@1 RTD. redundant:

ThQi_J- L . -
Vire coior, Green
Q1 ATD, redundant:
ToQ7_V+ Wira color: Black
oI Y- Q1 RTD, redundant:

Wire color: Red

M2

more
than INF

M2

GND n T,
| 5 TT8321 I+

more
than INF

3 GND SIS

20MOHM

L oo

Gt H1D, primary Wira
color: Yeliow

AT

[#]] HTD redundant:
Wire color, Yeliow

2

INF

more
than INF

20MOHM

ST ATD, pramary Wire
color: Yeliow

Q1 Fq‘TfJ, re&undanr:

Wire color: Yellow

LMAXAPSE
4s
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Cryogenic Thermometer Traveller

| DESCRIPTION - - -
Part description: Cryogenic thermometer Top Assembly A {
Part Identification: HCQITESCXT-CR012430 Identification: WAA €Y a &
|Serial Number: CX_LS_X16782 Manufactured By: Fermilab

CABLING

Top View / A Wire Crossing .

COnnec .r-iT.a..t'l_ai'ne' B

T E—— Black - . . N . i . . . Btack U+ : .”n
AP i"{le k"«!&/g &j\\?%; 0\{!{\‘1/%\‘” - ' ._ . AN
v o SR SNV X AN AN " Yallow i+ -
Ll M 0&‘ \)& b J& \\)& Y 0& Y M Y O& w2 areen . 0+
- = — n+3
Fixing Case Thermoineter.Cable for Type ST Extgnsio‘n;__ - =
Thread[_] p (300 K} =0.32 Ohm/m 0-(300 K) =.0:07.Ohm/m
HoleD Copper AWG 30 Copper AWG 24
stud]_] tength= [__Im Length: 0.8.m
_ CHECKS _ _
intervention Date/ Check | RU+U- 1) R{U-1) R(U+,1+) R(U+,GND) Ternparaturé |- Firm/Labaratory Checked by
OD-MMMYYYY | Point | [Ohm] 4W (Ohm]2W | [Chm]2w | {Ohm]2W 1K) ' .
Calibration 21-Jan-2002 T 68.88 na na ove Ambient IPN Joly
Expedition 12-Mar-2003 | T 67.452 ol o1 oVL 293 CERN. Grivat
Reception 2.25-¢5 | TIMC | 69,573 73;\‘” F&}Z’Mi EM .
Tiwl ¢
TIW| €
TIWi ¢
7w ¢
TIW| C
TIW| €
TIwi ¢
Tiwlc
Lo
T
T
T
T

e+ ~ERN Tal-idd 92 767 4266




Cryogenic Thermometer Traveller

DESCRIPTION
} Part description: Cryogenic thermometer .| Top Assembly L
| Part Identification: HCQITESCXT-CRO12450 Identification: H a x '
Serial Number: | CX_LS _X16787 Manufactured By: ' Fermilab
CABLING S '
Connector Tag Name
[TT23 |
/ \
o Black Us —
0. n
Yeltow |4+ a+1
Green |. n:2
n+3
Fixing Case Thermometar Cable for Type ST Extension 4‘
Thread[ | P (300 K) = 0.32 Ohmv/m P {300 K) = 0.07 Chmsm
’ Hole[ ] Copper AWG 30 Copper AWG 24
' B Studf” | tength= [ m Length: 0:8 m
; CHECKS ]
f nteiveniion Date/ Check | R(U+,U-,)+,1-) A(U-1y R{U+14) R(U+,GND} [ Temperature Firm/Laboratory| Checked by
; DO-MMM-YYYY | Point | {Ohm) 4w (Ohm]2w | [Oohm]2w | [Ohm) 2w K] :
; Calibration el-Jan-2002 | T 8723 na na CrL Ambient e Joly
Expedition 12-Mar-2003 | T 65690 o1 or | ou 293 CERN Grivat
Reception 2235-¢5 Tiwlc| &'Jp?ﬁ _ . 700:' _ 'rﬂ'*'“ | . EM |
TIW ¢
; Tiw ¢ ' ' o
| TIWl ¢
TIW ¢
Tlwlc
TiWi ¢
TIWlC
TIW ¢
TIwlc
TIW ¢
TIWIC
TIW| ¢
Tiw] ¢
TiW[c| ]
TIwic
T(wl ¢
TIW ¢
TIwW| ¢
Tiw ¢
TIWIC
Tiw| ¢
| T|Wc




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

Rev. K
Traveler Title: Specification No: Revision: DR No:
|7LHC QI LMQXA Cold Mass Module Assembly Traveler | |* 333754 J | E | r 4125 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
| 4.4 I 390526 1 ][ EMQXA05 Ao |
Discrepancy Description:

The cold mass was put on the alignment stand the wrong way. The lead end was facing the wrong way and the corrector was
mounted at the the wrong end.

Originator: Date:

[ Steve Gould J r 1/13/2005 J

Cause of Nonconformance:

The corrector was welded to the wrong end of the cold mass.

Responsible Authority: Date:

[ Thomas Page J r 1/13/2003 J

Discrepancy Report Form DR No: 4125



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

Disposition:

Remove corrector and mounting ring from the IP end and mount corrector to the Non-IP end. General procedure: First remove
the corrector from the mounting ring. Use the Wachs cutter to cut the mounting ring from the cold mass. The straight cutter
can be used. Send the mounting ring to the machine shop 1o have the weld prep re-machined. A new ring from stock can be
used to mount the corrector on the Non-IP end while the cut off ring is being re-machined, New hardware should used to bolt
the corrector to the ring. (Re-issued TR-333754, Steps 3.0, 4.0 & 7.0 per production request. -John Szostak 2/16/05)

Responsible Authority: Date:
| Thomas Page H [ 1/13/2005

Corrective Action to Prevent Recurrence:

Ensure the cold mass is positioned properly on the alignment stands before mounting the corrector. This step should be added
to the traveler if it is not there already. (Step wasfis present in the traveler. - John Szostak 4/6/05)

Responsible Authority: Date:

| Thomas Page | ( 1/13/2005 i
Corrective Action/Disposition Verified By: Date:

L Iohn Szostak ] L 4/6/2005 —I
Will Configuration be affected?: L] YES M NO

Identified problem area:

[ Material ] Manpower ¥ Method U1 Machine i Measurement
Reviewed By: Date:
[ Bob Jensen ] [ 4772005 [

Discrepancy Report Form DR No: 4125



TD/Engineering & Fabrication Specification # 5520-TR-333754
December 15, 2004

Rev. E
3.0 Q1 Module Alignment
XXX 31 Record the serial number for each Magnetic Component Assembly.
Q1 Serjdl Number: 4 (Y 4 ~b 5
_ BX Serial Number: H CHIC A K 00l = SEwoo 22
N, 2-/¢ 05
) Resp!cvnsﬁﬁ‘le Authority/Physicist Date
32 Attach the Certificate of Conformity, for vendor supplied components, and the Quality
" Record, for vendor supplied components, to this traveler.
Verify that the Certificate of Conformity and /or the Quality Record (as required) has been
filled opjind performed by Fermilab personnel.
775 21 -B%
(}l{aw Chief Date
¥
i
Q! LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQGS5-1

Notes: Re-issued per DR No. HGO-0519.
Page 7 of 64 (7.”25



TD/Engineering & Fabrication Specification # 5520-TR-333754

December 15, 2004

Rev. E
4.0 Q1 Magnet Placement {Module Assembly Tooling)
4.1 Configure tooling for Q1 Cold Mass Assembly {ME-390108) per Final Coldmass
Assembly Stat — Support and Clamping Fixture (ME-369768).
for 2/ 18/
Technfcian(s).- <~ & <~ Date
42 Configure tooling for Corrector Mounting per Cold Mass / Cryostat Station Corrector
Support Fixture {ME-369780). 13.780 Diameter Corrector Magnet.
- g 2/ /s
Technician(sy . # © Date
4.3 Configure tooling for End Dome Mounting per Cold Mass Cryostat Station Final
Assembly (ME-369765, View E-E).
K//,,,L R >/ 1/ cq
Techniciangs) ~ ,., Date
4.4 Move the Q1 Cold Mass to the Cold Mass Module Assembly Tooling. placing it nearest
the West End of ICB, with the Lead End of the Magnet facing East as per Q1 Cold Mass
Welded Assembly (EY;E~390526).
5}\ ,:"f . /s <
N DTS
Technicn’z;n(s) Date
QI LMQXA Cold Mass Module Assembly LHC Serial No.: LMOQXA05-1

Notes: Re-issued per DR No. HG(-05109.

Page 8 of 64 Cq 12 5’)




TD/Engineering & Fabrication Specification # 5520-TR-333754
December 15, 2004
Rev. E

4.5 Rotate the Q1 Cold Mass, with the Power Leads facing down, into the proper orientation
as shown in Figure 4.5-A.

e

Looking at Lead End of Q1

Figure 4.5-A

- 216 By
- /f echnician(s) Date
XXX 46 Perform a siretehed wir asurement of the system to align the Cold Mass within + .2 mR.
; {
7 2 /1b/oS
Responsible Authority/Physicist Date

)

Q1 LMQXA Cold Mass Module Assembly LLHC Serial No.: LMOXAO035-1
Notes: Re-issued per DR No. HGQ-0519.

Page 9 of 64 (Lf I _25)




TD/Engineering & Fabrication Spectification # 3520-TR-333754
December 15, 2004

Rev. E

4.7 Mount the MCBX Corrector Mounting Ring (ME-3%0037) to the MCBX Correction Coil

{MD-39
T~ & /-y

}%nician{s) Date

4.8 Position apeplign the MCBX Correction Coil (MD-390312).

! ST > e AN
/v;eﬁmcian(s) Date 4

49 Tack weld the MCBX Corrector Mounting Ring (ME-390037) to the Q1 Cold Mass

Asse?l (ME-390108) per Q1 Cold Mass Welded Assembly (ME-390526).
o ) ; . -
f’&( A, & A/zﬁ/ o]

Weldor Date

410 Weld the MCBX Corrector Mounting Ring (ME-390037) to the Q1 Cold Mass Assembly
(M?ZQOIOS) per Q1 Cold Mass Weided Assembly (ME-390526).
JEAr e R AVLY
Weldor Date

4.11 Disassemble the Corrector Coil (MD-390312) from the MCBX Corrector Mounting Ring
(ME-390457).

L T e :
Teghnician(s) Date
Q1 LMOQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ5-1

Notes: Re-issued per DR No. HGQ-0519,
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7.0 Dome Setup
7.1 Attach IP End Dome (MD-390172) (Q1) to the End Dome Positioning Fixture
(MD-369776). )
P > .0 o
' /?M L 285
y&ﬁ'ﬁcian(s) Date
7.2 Align IP End Dome (MD-390172) as shown in Q1 Cold Mass Welded Assembly
{(ME-390526).
o IR . -
| e L-28-°F
) ‘Tgfinician(s) Date
7.3 Level the IP End Dome (MD-390172) using the Ball Socket (MD-369777) and the Mini
Level. ) ‘ !
17 Seca> L2808
7/
Techffician(s) Date
7.4 Mark the IP End Dome (MD-390172) and the End Plate with a Horizontal Witness Line.
Thiw be used in Step 9.4 to reposition the Domes prior to Welding.
g -
" e —_ -—? — L /.U
Techhician(s) Date
7.5 ’Remove thgAP End Dome (MD-390172) from the Tooling.
D - S
7 223 0]
Teghrician(s) Date
7.0 " Attach Non-IP End Dome (MD-390172) {Q1) to the End Dome Positioning Fixture
{MD-369776). X
= g .o
AV 2-29
Tec {c.iaﬁ(é} Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ5-1

Notes: Re-issued per DR No, HG(Q-0519.
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7.7 Align Non-IP End Dome (MD-390172) as shown in Q1 Cold Mass Welded Assembly
(ME-390526.
RS . )
S L AN Ay .
Tefhnician(s¥ Date
7.8 Levei the Non-IP End Dome (MD-390172) using the Ball Socket (MD-369777} and the
ini |
Mlm%g\ég/ /? Z .
i e — P S R
VAT W .y
f{ﬁ?ﬁ'hician(s) > Date
7.9 Feed the Electrical wires/bus through the proper ports as the Non-IP End Dome
(MID)-390172}).is brought into position against the End Plate.
/S \\//- I 7 T LE <y
T cian(s)” Date
7.10 Mark the Non-IP End Dome (MD-390172) and the End Plate with a Horizontal Witness
Linﬂ!ytep will be used in Step 9.7 to reposition the Domes prior to Welding,
Ay S L 2@ <7
336 nician(s) Date
7.11 Remove theNon-IP End Pome (MD-390172) from the Tooling. ' N
A 2 TLE Oy
e N D
%nician(@’ Date
Q1 IMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA05-1

Notes: Re-issued per DR No, HGQ-0519.
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7.12

7.13

7.14

7.15

7.16

Q! LMQXA Cold Mass Module Assembly

Specification # 5520-TR-333754

December 15, 2004

Mount the KEK Cold Mass Leveling Bracket (MD-390711) to the X side of the magnet.
Record the serial number of the mini level that will be used below.

Mini Leyel Serial Number: ‘i? &

V/&cﬁb 228 <«

r,}éé'hniciéﬁl‘é) Date

i

Adjust the mini level so that it is level with respect to gravity. See the mini level
instruc }s)for this proccdure

1uan(s) Date

"Place the mini level on the leveling bracket so that the readout is facing the Non-IP end

(corrector end) of the magnet. Push the level up against the leveling bracket top screws,

Recqrd the Magnet Level here W JX

>
NN A e
Tgtlfﬁician’(s) Date
Remove the mini level but leave the KEK Cold Mass Leveling Bracket (MD-390711)
nte%g? the Cold Mass.
'I//_— C\ T 2 gj f
’Béhﬁician(g)\’ Date

Move the L}mass to the Assembly Table.

[ N s e -vid
Tmlcnan( $) Date

Rev. E

LHC Serial No.: LMOXAO5-1

Notes: Re-issued per DR No, HGQ-0519.
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