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Revision Page (1 of 4)

Revision  Step No. Revision Description TRR No. Date

None N/A Initial Release N/A 10/17/03

A 4.3 Modified Step. Changed to “Configure tooling for End Dome Mounting per 1530 2/19/04
{ME-369765, View E-E.)"

4.5 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.

4.6 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.

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

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

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

4.9 Added Step. “Tack weld the Corrector Coil Mounting Ring (ME-390037) to
the Q1 Cold Mass Assembly per Q1 Coldmass Welded Assembly (ME-
390526).”

4.11 Added Step. “Disassemble the Corrector Coil (MD-390312) from the
Corrector Coil Mounting Ring (ME-390037}.”

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

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

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

5.12 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)

5.13 Modified Step. Changed to “Solder the upper 8kA bus to Upper Lead as per
(O} Module Assembly Drawing (ME-369894) and Figure 5.0-B.”
(New Step 5.4)

517 Modified Step. Changed to “Attach Q1 Bus Exit Support Part Numbers to Q1
Lead as per Q1 Module Assembly (ME-369894).” (New Step 5.8)

5.18 Modified Step. Added Note: “USE ONLY CERN LABELS ON WIRES.”
Added New Table from Rodger Bossert. {New Step 5.9)

5.19 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)

5.20.1 Removed Step. “Install Warm-up Heater Base Plates (MA-369997) by
welding onto in End Plate. (Check each box as Heater is installed.)”
5211 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)

5.22 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 56
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.: LMOXAQ7-0
Notes:
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Revision  Step No.

February 28, 2005
Rev. F

Revision Page (2 of 4)

Revision Description TRR No. Date

)

A 5.23

(continued}

523

524

5.26

527

3.28

5.29

5.29

5.30

6.1
8.1

8.3
8.4
852

9.2

Modified Step. Changed to “Hipot RTD’s to 100V. Use Droege Serial No. 1580 2/19/04
910 (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-390312). ...”
{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 between 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-430033) 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 Q! Lead End Spider Assembly
(MD-430042) to Lead Bus (MB-369962) and Corrector Coil Bus as shown in
Q1 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
system, 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.: LMQXAQ7-0

Notes:
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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 installed.”

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 /or the Quality Record
(as required) has been fitled out and performed by Fermilab personnel.”

B 1.5 Removed Step. “All personnel performing steps in this traveler must have 1612 6/4/04
documented training for this traveler and associated operating procedures.”

5.17 Removed Step. “Place the MCBX Correction Coil {MD-390312) 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).”

522 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 Voliage 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 below.” 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 Step. “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 QI Cold Mass Welded Assembly (ME-390526).” Task
completed in step 5.22 per Tom Page and LMQXAO].

8.4 Added Step. “Place 2 mark 40mm from the laminations on TP End of the
Beam Tube.”

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

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

8.6 Added Step. “Using the Wachs Cuuter, 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 Cold Mass Module Assembly

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

Page 4 of 64
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Rev. F
| Revision Page (4 of 4)
Revision  Step No. Revision Description TRR No. Date
B 89 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/-4mm).
Record Actual Beam Tube Length below.”
10.0 Added Step. Suspension System Assembly Step moved from QI Cryostat
Final Assembly Traveler. New Steps added per Tom Page.
C 5.14 Modified Step. Modified Tables. 1648 7/14/04
5.15 Modified Step. Added “{Max. Leakage < 0.1 pA)” 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-1P”. Deleted
“Center —North” and “Center South” per LQXAOL.
12.1 Modified Step. Added new method of measuring Ls &Q per Rodger Bossert.
14.1 Modified Step. Added new methed 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 LMQXA04.
9.1 Modified Step. Changed “corrector mounting” to “Expansion Loop
Mounting ” LMQXAQ2.
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 LMQXAOD4.
14.0 Modified Step. Added new Electrical ranges / nominals per Rodger Bossert.
141 Modified Step. Changed to 2. Set test current to 0.1 amp.” per LMQXAD4.
)
E 5.14 Modified Cryogenic Warm-up Heater Table. 1691 12/15/04
6.2 Modified Step. Added Picture of Corrector Bus Leads. Modified Table.
109 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 5.1).”
12.2 Modified Step. Added Picture of Corrector Bus Leads. Modified Table.
14.2 Modified Step. Added Picture of Corrector Bus Leads. Modified Table.
F 16 Added Step. “Protect the bellows during all stages of production.” DR No. 1707 2/28/05
HGQ-0500.
47 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, .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

LHC Serial No.: LMOXAQ7-0

Notes:
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Rev. F
Ensure appropriate memos and specific instructions are placed with the traveler before issuing the
sub traveler binder to production.
1.0 General Notes
1.1 All steps that require a sign-off shail include the Technician/T echnician(s)s first initial and
full ast 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.
14 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 1746-0100) when not
being serviced or assembled.
1.6  Protect the Bellows during all stages of production.
2.0 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.
A/
Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ7-0
Notes:

Page 6 of 64
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32
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Q1 LMQXA Cold Mass Module Assembly

Specification # 5520-TR-333754
February 28, 2005
Rev. F

Q1 Module Alignment

Record the serial number for each Magnetic Component Assembly.

Ql Seriég_;lllumber: }%/{ Q YA . ¢ 8
X Serial Number: -L‘[d‘ HCIS X" Qo “'33(12)028

N7, 228 ol
,Re@’p¢nsib}{AQhority/Physicist Date

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

ﬁl!e‘aii%-/..ﬂnd performed by Fermilab personnel.

- - - o 5 -

7 ’< _— 2 - K
7 e 7 &8 -LT

Date

LHC Serial No.: LMQXA07-0
Notes:
Page 7 of 64
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Rev. F
4.0 Q1 Magnet Placement (Module Assembly Tooling)
4.1 Configure tooling for Q1 Cold Mass Assembly (ME-390108) per Final Coldmass
P@nbly Stat - Support and Clamping Fixture (ME-369768).
4/ - . ‘
‘ 'I‘}dimlman(s) Date
4.2 Configure tooling for Corrector Mounting per Cold Mass / Cryostat Station Corrector
SWture {ME-369780), 13.780 Diameter Corrector Magnet.
L e~ 2-28
~ Aechnician(s) Date
4.3 Configure tooling for End Dome Mounting per Cold Mass Cryostat Station Final
AssembMME 369765 View E-E).
T 206 o5
. /echmman(s) Date
4.4 Move the Q1 Cold Mass to the Cold Mass Module Assembly Tooling, placing it nearest
the West End of ¥CB, with the L.ead End of the Magnet facing East as per Q1 Cold Mass
Welded &sembly (ME 390526).
P 2 &<
/fchmman(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ7-0
Notes:

Page 8 of 64
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February 28, 2005
Rev. F

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 Q1

Figure 4.5-A ;
Vo 5-) &5

Teghnician(s) Date

4.6 Perfor etche e measurement of the system to align the Cold Masg wit}‘nin + 2 mR.
* i SO -~
(\Nﬁl( S
) Responsible Authority/Physicist Date {
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOQXAQ(7-0

Notes:
Page 9 of 64



TD/Engineering & Fabrication Specification # 5520-TR-333754
February 28, 2005

Rev. F
4.7 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)
VIA! VIB. HIA HIB:
- -
Q1 LILAD END — END VIEW
e Figure 4.7-A >
L X
) S/~ &
Tegﬁmlclan ) Date
. ; o ?__, ""‘{fl 5‘/
w Chlef( Date
Q1 LMQXA Cold Mass odule ssembly LHC Serial No.: LMQXAQ7-0
Notes:
Page 10 of 64
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4.8 Mount the MCBX Corrector Mounting Ring (ME-390037) to the MCBX Correction Coil
(MD-390312).
o T ) e
| e 5 245
Teﬁ(nician(s) Date /

49 Ppsitio and align the MCBX Correction Coil (MD-390312).
N L - R
jxy»cae.‘b -2 - O3
/T/Chnician(s) Date

4.10  Tack weld the MCBX Corrector Mounting Ring (ME-390037) to the Q1 Cold Mass
_390108)__/_Q//C01d Mass e}dcd Assembly (ME-390526).

| - A 1% 3-R-05
"W E '7 - Date

4.11 Weld the MCBX Corrector Mounji g Ring (ME-390037) to the Q1 Cold Mass Assembly
(ME-390108) per Q1 Co 55 [We ded Assembly (ME-390526).

Ry

S -A-c35”

Date

4.12  Disassemble the Corrector Coil (MD-390312) from the MCBX Corrector Mounting Ring

(ME-390037).
% 52 -9

!
VA
/"I‘y'hnﬁ:'ian(s) Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ7-0
Notes:
Page 11 of 64
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Rev. F

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.

(Corrector Bus Leads)

Copper (stabilizer)

Superconductor (bus) : :
[valve]mafee]

Superconductor {bus) : |

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

(ME-369594).
e J—— r—
- .l o
: *j\zc“; S 207
/‘l( chnician(s) Date
52 Construct,ﬁ)btain Expansion Loop Assembly per Drawing (MB-369962).
\. ) //7 [ f= o _
A SR S5~

/?Z’chnician(s) Date

5.3 Solder the Lower 8kA bus to Lower Lead as per Q1 Module Assembly Drawing

(ME-369§9 and Figure 5.0-B.

P""? —
i )/5'01’
_~E#thnician(s) Date

54 Solder the Upper 8kA bus to Upper Lead as per Q1 Module Assembly Drawing
(ME-36¢9;$&’) and Figure 5.0-B.

v $ 5 or
l/ﬁchniciah(s) Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA07-0
Notes:
Page 12 ot 64
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Rev. F

Looking at Lead End of Q1

Figure 5.0-B

35 Insulaﬁe ;aach plice with 2/3 overlap, .002 x 3/8 wide kapton, (MA-292722).
K, 3/05/es”
Technician(s) ,‘) Datd

5.6 Inserf piece 0;’).005 kapton between splices. : :

. Pl . e
Sl - . _ 9/6,\
T’échnician{s) D Date

5.7 Put splices together and insulate splice area with 3 overlap, .002 x 3/8 wide kapton,

part 0, 22). -
1{ 3/ 03 / 0S
TecthIan(s) Date
5.8 Attach Q1 Bus Exit Support Part Numbers to Q1 Lead as per Q1 Module Assembly
| W T T o5
Techhician(¥) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ07-0

Notes:
Page 13 of 64



TD/Engineering & Fabrication Specification # 5520-TR-333754
February 28, 2005
Rev. F

5.9 Prepare Q1 Instrumentatjon 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 iabels

Fermilab CERN -

Label Label Description
- ' e ——————— —
W1aQ1 | EH8311+ Twist | Q1 Cryogenic Heater Lead "1*, Iead end heater (a)

Together I ps mae e b | iif iow

Pre-made
cable

TbQ1 I+ TT8321 1+

- =| Pre-made [ME
TbQ1 V+ TT8321 U+| cable

- Black U+
= Yellow |+
=+ Red U -

[=H Green | -

Individual Thermometer Layout

End View of Instrumentation Tube

Table 5.9

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA07-0
Notes:
Page 14 of 64
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February 28, 2005
Rev.F

5.10  Slide Instrumentation Bus Assembly (ME-430008) into the proper Q1 Port as per Q1

5 Module Assembly (ME-369894). Verify that there is sufficient slack in cable to allow for
two inches of differential thermal contraction.
3 .
(7 Foiome 5. B OF

Technici%(s) g Date

RTD RTD

(thermometer) (thermometer)

Wires Wires

TT8321(TbQ1) ] TT8311(TaQ1)}
X 17288

Warmup Heater

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

Looking at Non-lead End of Q1

Figure 5.10-A

)

Q1 EMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAG7-0
Notes:

Page 15 of 64



TD/Engineering & Fabrication Specification # 5520-TR-333754
February 28, 2005
Rev. F

. . Strip Heater Wires
Instrumentation wires from N | e YT H
non-lead end (RTD and 1-2 & 3-4 cirguit heater lead ™1 1111+ (H1aQ)

1-2 & 3-4 circuit heater lead "2 YT1111- (H2a01)
| 1-4 & 2-3 circuit heater lead "1" ¥YT1121+ (H1bQ1)
1-4 & 2-3 circuit heater lead "2" ¥T 1121- {(H2bQ)

warmup heaters)

Warmup Heater Wires

EHB311+ (W1aQ1) {top }
EH8311- (W2aQ1) (bottom)

Instrumentation
wire tube

Voltage tap wires

Lead tap "a" primary EE1111 {VTa1Q1)
Lead tap "a" redundant E1121 (VTa2Q1)
Lead tap "b" primary EE1311 (VTb1Q1)
Lead tap "b" redundant EE1321 {VTb1Q1)
Center tap "c” primary EE1211 {(VT¢c1Q1}
Center tap "¢" redundant EE1221 {(VTc2Q1)

Looking at Lead End of Q1

Figure 5.10-B

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ7-0

Notes:
Page 16 of 64
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5.11 7) and RTD Mount Blocks to End Plates as

Weld Warm-up Heater Base Platgs (MA-36
7369894).
b

3-g-05

Date

Weldor(s}

5.12 Install Warm-up Heaters (ME-369834) to each end of Q1 as per Q1 Module Assembly
{ME-369894).

5.12.1 Instail Warm-up Heaters (MA-369834) onto the Warm-up Heater Base Plate
(MA-369997).

5.12.2  Solder wires (MA-369833) to the Warm-up Heaters as per (ME-369894).

T Tlonug B- & OF
Techniciah(s) e

5.13 Install RTD’s as per Q1 Medule Assembly (ME-369894). Record Serial Numbers of each
RTD in the table below. Attach Data Sheet for each RTD to traveier.

5.13.1 Attach 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 QI Module Assembly
(ME-369894). Individual RTD wiring is shown in Figure 5.21.2-A below.

Black U+
Yellow |+
Red U -

Green | -

[LICG]

Individual Thermometer Layout

Figure 5.13.2-A

. DL
e TR e WLy
T

Technician(s) . Date

}

Q1 LMQXA Cold Mass Medule Assembly LHC Serial No.: LMOXAQ7-0
Notes:
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5.14 Perform a continuity check on all RTD's and Warm-Up Heaters. Record the Data below,
(1lmA). 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 4W(Q {meaning a 4 wire resistance
measurement).
8. Read resistance in ohms and record in traveler.
howett HP3457A SENSE WPUT
DO coooo o
OoOoDoD ooco
‘ oo o e e e O e ] e e o |
Lne 3 33 s Y o Y | OO E0ao :
I [ e | (s I :C(x
A
{ i

OHMF Button

/ \

Blue {functior} Button

U+ Black
I+ Yellow
U Red [
F Green|———— "~
Thermometer
@ATD)
RTD'S
Building Temperature: 2 Time of Test: /. {O 277
Serial No, Location Wire No. Measured Mir. Q (expedition)
OX_ LS. X 17250 Q1 Inst. Non-Bus Side | TT8311 v 2749 .53
CX - L5 %7249 QI Inst. Bus Side TT8321 /5 & 4 ( LAY
b ().

Cryogenic (Warm-up) Heaters

Building Temperature: iz Time of Test: 45T _
Location Wire No easured Q Manufacturer Q
Q! Lead End EH8311 R 160
Q1 Non-Lead End EH8321 | (e LE4 16 Q
T —_—
(Yo 25 05
Technfcian(s) < Date

Q1 LMQXA Cold Mass Module Assembly

LHC Serial No.: EMQXAQ7-0

Page 18 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 HA)
Have Crew chief verify setup and sign below before continuing.
"r'"v‘ o i T _ -
. 5-2-65
Cre /v’ Chief- Date
RTD’S
4 - .
Building Temperature: /2 Time of Test: _ < - €9
Serial No. Location Wire No. Max. Leakage < 0.1 pA
£A-LS _YIT7250 | Qlnst NonBusSide | TT83LL !
G L5 _Xi724 Q1 Inst. Bus Side TT8321 < /
Hipot Cryogenic (Warm-up) Heaters to 300V. Use Droege Serial No. 910
(FNAL Part No. 51330) or equivalent. (Max. Leakage < 0.1 pHA)
Have Cr’gm'r‘_phief verify setup and sign below before continuing.
} [ T —~ -
. -C;éw Chief Date

Warm-up Heaters

. Yy .
Building Temperature: 2(‘)0 Time of Test: _< - 73
Location Wire No Max. Leakage < 0.1 uA
Q1 Lead End EH&311 a {
Q1 Non-Lead End EH8321 P
Eras F‘:ACM'\ A \_‘?) - \3 CL_

Technician(s) \f

}

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQO7-0
Notes:
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5.16 MW Linear Clamp Base Block {MID-369926).

A .
e S.3. Oy
Chnician(s) Date

I

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
QI Cold Mass Welded Assembly (ME-390526). Shim between the Corrector and Flange

L e $-S-ox

5.18 Verify Alignment of MCBX Correction Coii (MD-380312) as per Q1 Cold Mass Welded Assembly

(ME-379/9526).
YA 4 -0%
Teghinician(s) Date
s — . . Rl
4‘/}1&“ 2 /?ﬁ T
Responsible Authority/Physicist Date

5.19 Tack weld bolts and washers for mounting Corrector into place per Q1 Cold Mass Welded
Asseﬂmbly (ME-390526).

iite Sovo gz/z? ;-’é; 5

(Weldor(s)

5.20 Mount the Stabilizer Assembly (ME-430039) onto the top of correction coil as shown in
QI Modpe Assembly (ME-369894).

i = [T N
| /. N S5- 5 ~OF
M ician(s) Date

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
Sh\(_)ilmld face toward the Cold Mass at the stabilizer assembly.
.-;‘r“"

R -
/e ST T oy
TefFniciant?) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA07-0

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 attop as it exits the linear cable clamp assembly.
P 5 oy
T/eégnician(ﬁ Date
523 Verify that Top Surface of the Bus as it exits the Magnet is also at the top as it exits the
Linegr Gable Clamp Assembly.
o
3,/ g } &5
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
(ME-368804).
/- (-7-ox
chnician(s) Date
5.25 Wrap Glass Tape and Kevlar String on the area between the magnet and the Linear Cable
Clamp Assembly. p )
i N ;/S’M ‘ {1?/2‘ lear N 7 s
: Technician(s) Date
5.26 Attach Face Plate for Corrector Leads (MD-390671) to front surface of Correction Coil.
; ‘ T @& P
i 7 echsfician(s) Date
527 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).
S 4 — . e
i, S 7.or
echni?:ian(s) Date
)
Qt LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ7-0
Notes:
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528 Solder MCBX Corrector Magnet Voltage Tap Wires (MA-369832) as per Q1 Module
sembly (ME-369894).
Ve 3. 7-95
chnicﬁ(gﬂl Date
529 'Run instrumentation wire bundle along path at top of corrector coil as shown in Q1
Module Assembly {ME-369894). Attach Instrumentation Wire Hold-Down Brackels
ME 300L§ own in Q1 Module Assembly (ME-369894) and pack with Green Putty.
i S 7. 7-a5
'?/f'cchnician(s) Date
5.30 Attach Q1 Lead End Spider Assembly (MD-430042) to Expansion Loop Assembly
(MB)3/69962) and Corrector Coil Bus as shown in Q1 Module Assembly (ME-369894).
N S B =
}/4&*;2/ & . C3
ﬁchniman(s) Date
5.31 Attach Backing Spline (MD-430033) to area between Linear Cable Clamp Assembly and
L:::dﬁ Spider Assembly (MD-430042).
S T T o
S ENICo A IR
.~ Fechnitian(s) Date
5.32 Wrap Glass Tape and Keviar String on the area between the Linear Cable Clamp
Assembly and the Lead End Spider Assembly (MD-430042). , y
b 3 — ,:7 T
r_,é*‘nﬂ Fr¥s ey 4 ,_?. e
Technician(s) Date” :
QI LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ7-0
Notes:

Page 22 of 64



TD/Engineering & Fabrication Specification # 5520-TR-333754
February 28, 2005
Rev. F

6.0 Electrical Inspection

6.1 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 Q1 Cold Mass:

Use Valhatla Scientific 43008 digital micro-ohmmeter.

Set Test Current to 0.1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on,

Turn test current off.

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

~oOONOOR~WN =

— =k

1Cold M Electrical M remen

EE1311 (CERN) EE1321 (CERN)
VTh1Q (FNAL) VTh2Q1 (FNAL)
b1 {(KEK) b2 {KEK}

EE1211 (CERN)
VTc1Q4 (FNAL)
c1 (KEK)

EE1221 {CERN)
VTc2Q1 (FNAL)
2 (KEK)

EE111H{CERN} EE1121 (CERN)
VTa1Q1 (FNAL) VTa2Q1 (FNAL)
a1 (KEK}) a2 (KEK)

VALHALLA
SCIENTIFIC 43008
1A
Vi i
xxx chms @ O 6
Resistance
Test Temp Vo O GIT_:
Full Scale 20mv 200mv 2y Current Comp
Voltage [ —1T—1 [
l
QL LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ7-0

Notes:
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(Q1) Resistance Nominal 3.35 to 3.45 Q
Voitage Tap Serial Numbers Total Resistance
Connect]! Fermi CERN KEK
Vi [VTalQl (EE1111 | al
Vio |VTctQl  |EE1211 cl ™, 34 Q
VH| VTclQl EEt1211 cl
Vio [VTbiQL |EE1311 b1 -5 24 Q
Vig |VTalQl [EE1111 at é' ¢
Vio [vibiQl [EE1311 b1 g 9
Total Resistance with Leads
Nominal 6.75 to 6.85 Q
Vi Q4 Power Lead P — g
Vo Q3 Power Lead o ( e
, B - . :: 5’ - ,;1/-: —%,/ q ’ (:.’ ‘g‘
Te&micﬁu%’tl o= Date '
Check resistance of Redundant Voltage Taps.
Q1 Redundant Voltage Taps Nominal 3.35 to 3.45 Q
Connect Fermi CERN KEK Resistance
Vi VTa201 EE1121 a2 ,-3 _ ,,3 ?
Vio VTe2Q1 EE1221 2 o
Vi VTe2Q! EE1221 c2 )
v VTh2Q1 EE1321 b2 5. %9
Lo Q
/o 2 -';" ) o .
Ly ol e 3/ 90
Technician(s) Date

QI LMQXA Cold Mass Module Assembly

Page 24 of 64

LHC Serial No.: LMOXAQ7-0
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.

Push Auto/Hoid button to release hold.

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

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

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

8. Connect Hyoand Ly buttons to voltage taps as shown below.

U1 W

To measure Q1:
« To measure Quadrants 1&4, connect Hy,to VTal (EE1111 for Q1), and Lparto VTc1 (EE1211 for Q1).
» To measure Quadrants 2&3, connect Hyto VTc1 (EE1211 for Q1), and Loot to VTb1 (EE1311 for Q1).
» To measure total, connect Hyqto VTal (EE1111 for Q1), and Lyt t0 VTb1 (EE1311 for Q1)

9. Read Ls and Q from display and record in traveler.
EE1311 (CERN) EE1321 (CERN)
VTb1Qi (FNAL) VTb2Q1 {FNAL)
b1 {KEX) b2 (KEK)

EE1211 (CERN)
VTc101 (FNAL)
ot {KEK)

EE122% (CERN)
VTc2Q1 (FNAL)
2 (KEK)

EE1111(CERN) EE1121 (CERN)
VTa1Q1 {FNAL) VTa2Q1t (FNAL)
a1 (KEK} a2 (KEX)

oEm0]

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA07-0
Notes:
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(Q1) Inductance

Nominal 15 to 16 mH

Voltage Tap Serial Numbers

Total Inductance

Connect] Fermi | CERN | KEK

Hpor {VTalQl |EE1111 al

Lpor [VTciQl |EE1211 c /5 740 mH

Hpor [VTcIQl |EE1211 ¢

Lpor |VTbIQI |EE1311 b1 /5795

Nominal 30 to 32 mH

Total Inductance

Hpor (VTalQl |EE1111 at |

Leor |VIBIQ1 |EE1311 b1 R4 mHL

(Q1) Q-Factor

Nominal 1.0to 1.2

Voltage Tap Serial Numbers

Connect] Fermi | CERN | KEK Total Q
‘Hp_o-r 'VTaIQI _EEHH .. a;- - — '_ - R
Leor |VIc1Ql |EE1211 ¢l / , B
Hpor [VTciQ1 |EE1211 ct /2
Lpor |VIbIQI |EE1311 b1
Nominal 1.0 to 1.2
Total Q
Hpor [VTalQl |EE1111 al
Lpor |VTbIQ1 |EE1311 b1 / >
Technicianksy Date

Q1 LMQXA Coid Mass Module Assembly

LHC Serial No.: LMQXAQ7-0
Notes:
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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 line on.
4. Connect wires as shown in Figure beiow.
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.
Hemlen, HP3457A SENSE INPUT
——— [ e ] s Y e o | — HO
oo oooo
i = ; OO OoOooo Lo
Line =3 C33 s Y s I e oo B2aoo O\
Doopoo r:g o :
1 Y ! !
OHME éunon Blue {function) Button
U+ Black |
1+ Yelow |- T
U Red p————""""",
I-Greepf————"
_g Thermometer

{RTD)

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

1. Use Hewilett Packard HP3457A digital multimeter.

Record temperature of building within +/- & 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, itis effectively a 2 wire
measurement, since there are only 2 wires connected to each heater.

8. Head resistance in ohms and record in traveler.

NoA kWM

Hewlett
Packard HP3457A SENSE INPUT
P o I o 3 s 3 | e 1 e s | e | HI
e 1 s O s s e s e e ﬁ
T’ﬁn- oo oo Lo
Line 3 3 s ] s v OoOooes 0o
[ = e I i et f = 1©°
/I A el Pl
OHMF Button Blue (function} Button
Warmup

Heater

j

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ7-0
Notes:
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Q1 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (= 5°): Wa
Component Fermi CERN Range Resistance
Q1 RTD, primary TaQl | TT8311 | 6010 70Q YA
Q1 RTD, redundant ThQl | TT8321 | 601070Q | . ¢ 44 g
Q1 Cryogenic (warm-up) Heater (LE) - . 1 - '
wire at top (CERN #1 1+) WiaQL | EHBSH+)
o G ( — )Heat “'('L'E) , - 41610 18.5Q |
ryogenic (warm-up) Heater 1 woaor | Eagadii
wire at bottom (CERN #1 1) W2Ql | EHEs11- | /6,20 @
Q1 Cryogenic (warm-up) Heater (Non-LE) -
wire at top (CERN #2 I4) WIbQL | EHE321+
oG — Heater (NoriD) 1610 18.5Q i <x
ryogenic (warm-up) Heater (Non-LE) - ) 2
wire at bottom (CERN #2 I-) W2bQl | EH8321 al
lzr - ( ZZL '?)\?w{?j
Technician(s) =~ ' Date '
Using the Hewlett Packard HP3457 A digital multimeter, measure the Protection (Strip)
Heater Resistance for Q1.
Q1 Protection (Strip) Heater Resistance
Fermi CERN KEK | Description Range Resistance
H1aQ1 |YT1111+] HA1 | U
Circuit A 28t0 32Q 3
H2aQ1 | YT1111-| HA2 | AT 78
H1bQ1 | YT1121+| HBt1 o
Circuit B 28to 32 Q Ag ééf
H2bQ1 | YT1121-| HB2 ol
;/4244 ég?g/ g j - 7’?’45
Technician(s) 7 Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ7-0
Notes:
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6.2 Using the HP4284A, connect power thru the corrector Power Leads
(H!A 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 _
P VIA { VIB | HIA | H1B
"""" (View Looking into Q1)
Readout Labels Power Labels Resistance
via | E‘EB111 iOI Q
EE8111 E| ViB V1A, V1B /7-_75-_ : o
via | V1B 7,25 g
H1A EE8121 ./ o
EEB121 H1B H1A, H1B .12 @
H1A H1B il Y@
2 - 9~05s
Date

Q1 LMQXA Cold Mass Module Assembly

Page 29 of 64

LHC Serial No.: LMQXA07-0
Notes:
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7.0 Dome Setup
7.1 Attach IP End Dome (MD-390172) (Q1) to the End Dome Positioning Fixture
(MD-365776).
ey -
“Technician(s) Date
7.2 Align IP End Dome (MD-390172) as shown in Q1 Cold Mass Welded Assembly
(ME-390526).
—. _,/’7 - ! S
A0 o §-§-Cy
?{' nician(s) Date
7.3 Level the IP End Dome (MD-390172) using the Ball Socket (MD-369777) and the Mini
Level.
a e S T ‘el e
» /mk‘,‘; — -3' 2@ )
_ "TeChnieian(s) Date
7.4 Mark the IP End Dome (MD-390172) and the End Plate with a Horizontal Witness Line.
Tt{is:ftep:w;ﬂl be used in Step 9.4 to reposition the Domes prior to Welding.
/.’,  Sles T S O
- "Péchnician(s) Date
f"/
7.5 Remove the IP End Dome (MD-390172) from the Tooling.
{ /S, - 5 o 3__
}é&mician(s) Date
7.6 Attach Non-IP End Dome (MD-390172) (Q1) to the End Dome Positioning Fixture
(MD-36977%).
R ) . -
/échnician(s) Date
QL LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA07-0
Notes:
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1.7 Align Non-TP End Dome (MD-390172) as shown in Q1 Cold Mass Welded Assembly
j (ME-3905 ﬁ ,
\ i\ feer 3 - S oy
Te(?:ﬁlman(s} Date
7.8 Level the Non-IP End Dome (MD-390172) using the Ball Socket (MD-369777) and the
M 523 ¢
s B R B - ) G
,n'?échnician(s) Date
7.9 Feed the Electrical wires/bus through the proper ports as the Non-IP End Dome
W?Z) is brought into position: against the End Plate.
e Q/C;L,.—) 3 -y o
,,'ﬁchnician(s) Date
7.10 Mark the Non-TP End Dome (MD-390172) and the End Plate with a Horizontal Witness
Line. /'P’ms Step will be used in Step 9.7 to reposition the Domes prior to We]dmg
Téchnician(s) Date
/s
711 Remw Non-[P End Dome (MD-390172) from the Tooling.
J(/Cﬁ——-) -g’ § <3
Te mc1an(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAO07-0
Notes:
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7.12 Mount the KEK Cold Mass Leveling Bracket (MD-39071 1) to the X side of the magnet.
Record the serial number of the mini level that will be used below.
Mini Level Serial Number: #[Z
et T X — - —
U s ' g 5Ty
Tethnician(s) Date
7.13 Adjust the mini level so that it is level with respect to gravity. See the mini level
nstructigns for this procedure.
g 1/{) . . —— -
f}g‘,. ] ..(C_l[,r_._“/ j’ 5 P j.-,
‘Fechnician(s) Date
7.14 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.
1
Recofge Magnet Level here 3O
e 8 r oy
(/;’gchnicién(s} Date
7.15 Remove the mini level but leave the KEK Cold Mass Leveling Bracket (MD-39071 D
mounteg to the Cold Mass.
/. oo ¢ 5=y
Tﬁfmician(s) Date
7.16 Move e Coldmass to the Assembly Table.
Ay ¢ 5o
%Chnicizin(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQOXAQ7-0
Notes:
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8.0 Beam Tube Insertion
8.1 Inspect the Beam Tube (MD-369955) for damage. Clean Beam Tube using lint free
Heavy Duty Wipers (Fermi stock 1660-0150) and Isopropy! Alcohol
(Fermi stock 1920-0300) as per Insulated Beam Tube Assembly for Q1 (MD-369746).
S . _ '
: Yo 2 S0 oy
Tethnician(s) Date
8.2 Using Insertion Tooling, insert the Beam Tube (MD-369955) into the Magnet Assembly as
per Begm Tube Insertion Tooling (MD-369789).
VR Cjo Oy
Téchnician(s) Date
83 iti Beam Tube (MD-369955) longitudinally per Q1 Cold Mass Welded
T Oy
e:hniciz{n(s) Date
8.4 Place )ﬁnark 40mm from the laminations on IP End of the Beamn Tube.
A 2 T OOy
: }%chnician(s) Date
8.5 \:Iifﬂ:at the placement of the mark in Step 8.4 is correct.
‘. muO 3ralns
Créw Chief Date © '
8.6 Using the Wachs Cutter, cut the IP End of the Beam Tube at the mark.
7T 5109y
echnician(s) Date d
8.7 Measure the inside Beam Tube length and record this measurement below.
Step Description Measurement
Beam Tube Length BOp2. 5
8.7.1 -
Subtract 7725mm (+0/-4mm) - 7725mm
8.7.2 (Length to be cut from Non-IP End) = 53 7 e
/-
AT /-) — .
PP . 15 . T e
1Yl D g 107y
,?}'e’c7hngc1aﬁ(s) Date
i
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ7-0
Notes:
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8.8 Using the number recorded in Step 8.7.2, measure and place a mark at the Non-IP End of
the Beam Tube.
e -3 ,-( - 2 _ o -
R Yoo Jole X
f/,»"{’echnjcian(s) Date
89 Verify thagthe placement of the mark in Step 8.8 is correct.
) 3 } ’ v
QL 2 b o7
CrewChief =~ Date Y
8.10 Using the Wachs,Cutter, cut the Non-IP End of the Beam Tube at the mark.
. SR
T%njcianﬁ)' ~ Date
811 Measure and verify Beam Tube length is 7725 (+0/-4mm). Record Actual Beam Tube
Length below.
Actual Beamn Tube Length 7 72 {
i s o~ —
AR TR S- /-y
_ ‘Pechnician(s) Date
7] P 3[io)oS
Responsible Authority/Physicist Datc =~
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ7-0
Notes:
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8.12 Hipot the Beam Tube to coil, heaters and ground. (5kV) (Max. Leakage < 0.5uA)
)
Haygxc;rpn Chief verify setup and sign below before continuing. ,
’ "V@o/ 3 /(’_;/’0‘{5/
;“7{\3 Chief Date / ’
Hipot Leakage or Failure Voltage Pass Fail
Beam Tube to coil, heaters o
and ground ’1;1 ,A /
Ay .
Te%fcian(s) N Date
- P /
| ot £ R Oossee _’5//0/@5’
Responsible Authon’ty/Physicist Date
}
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ7-0
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9.0 Dome Installation
9.1 Tack weld the Expansion Loop mounting hardware in place as per Q1 Cold Mass Welded
Assembly (ME- 3905’?6)
Weldor(s) Date
92 Mount and adjust the Shipping restraint screws.
Note(s):
Weld to corrector if necessary.
s ¢ ooy
lﬁhmclan(s) Date
9.4 Reposition the IP End Dome as shown in Q1 Cold Mass Welded Assembly
(ME-390526) using the Horizontal Witness Line from step 7.4.
. Lot .j&-«d - ! O
T}/chnician(s) Date
9.5 Tack weld the IP End Dome in place at approximately 6-8 places around the Dome per Q1
Cold Mass Welded Assembly (ME-390526).
7 g;/ét- A e e /f /
Weldor{s) Date
9.6 Weld the IP End Dome. skip weld around to minimize distortion per Q1 Cold Mass
Welded Assembly (ME-390326).
e 4 b > 7
Weldor(s) Date
97 Reposition the Non-IP End Dome as shown in Q1 Cold Mass Welded Assembly
{ME 39,0526) using the Horizontal Witness Line from step 7.10.
e Soceey
: T,cchmcnan(s) Date
/
9.8 Feed the Electrical wires/Bus through the proper ports as the Non-IP End Dome is brought
mto posmon against the End Plate.
\y Qo L Oy
A echmcmn(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA07-0
Notes:
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9.9 Ensure Spider Assemby (MC-369973) is installed properly as per Q1 Module Assembly
(ME-369894).
1L YIS
CrewChief Date
9.10 Tack weld the Non-IP End Dome in place at approximately 0-8 places around the Dome as
Cold Mass Welded Assembly (ME-390526).
Wcldor(s) Dfte
9.11 Weld the Non-IP End Dome, skip weld around to minimize distortion as per Q1 Cold
M;tss,Welded Assgmbly (@_390526)' 7 | / -
LA A b S/ /03
Weldor(s) Date
}
)
Q! LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAG7-0
Notes:
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10.0 Suspension Systern Assembly

Specification # 5320-TR-333754
February 28, 2005
Rev. F

10.1 Clean the Suspension System with Ethyt Alcohol (Fermi stock 1920-0550) and Kimwipes

(Fermi stock 1660-2500) or equivalent.

Part Name Part Number Quantity Completed
Fixed Support Assembly (ME-390041) 1 -

Stiding Support Assembly (ME-390042) 1 -

Tie Bar Assembly (ME-390400) 2 -
Tie Bar Shim, 6.4mm (.250") (ME-390118) 4 -

Tie Bar Shim, 2.4mm (.093") (ME-390119) 4 -

Tie Bar Shim, 0.8mm (.031”) (ME-390120) 4 -
Suspension System Adjusting Screw (MB-390039) 8 -~

M16 x 70mm SHCS (MA-393021) 8 -

(656" ID x 138" OD x 13 THK STN STEEL) | (MA-390377) 8 -

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

3 oS

Technician(s

Date

10.2 Insert the Fixed Support Assembly (ME-3%0041) into the Vacuum Vessel and position at

the Non-IP End.

E k)

Technician(s)

Q1 LMQXA Cold Mass Module Assembiy

Page 38 of 64
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Date

LHC Serial No.; LMQXA07-0
Notes:
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10.3 Instatl 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.

A .
) . / - ‘j: 4 )
/ 7 /& /o

Technician(s) 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 coniact with the Support

and that Diametrically Opposing Support Lugs are equidistant from the Vacuum Vessel

Wall.

Adjusting Screw
{MB-390039)
A1 |11} N |
=3 — —

& el 1 /eey

Technician(s} Date
10.5 Insert the Sliding Support Assembly {ME-390042) in to the Vacuum Vessel and position

at the IP End.

& 4\@;....\0 T.6-0
Technician(s) ~ Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ7-0
Notes:
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10.6 Instal 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 10 instatlation.

_/
Yy (0//@/ J
D;z{e

I
s

i ¥ . .
Tecl{mcmn(s) /

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 Serew
(MB-390039)

o= 5600

Techmcian(s} Date

Ql LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA07-0

Notes:
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Q1 LMQXA Cold Mass Module Assembly

TD/Engineering & Fabrication

10.83

10.9

10.10

10.11

10.12

10.13

Specification # 5520-TR-333754

February 28, 2005

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.
: } ME-390525).

(&l szl

Technician(s) Date

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 TP North & /S s m
Non-IP South to IPSouth & /S D0 an

M,{m’/é‘?:ﬂ 3160l

Technic‘:’nan(gf Date

Measure from the face of the IP end vacuum vessel flange to the inside surface of the
IP end suspension system.

Record measurement here: /) ¢ |

A oé"jdg/D 3.0 -005

Techniciangs) / Date

Measure from the face of the Non-IP end vacuum vessel flange to the inside surface of the
Non-IP end suspension system, ¢
FER N
E C

e
Record measurement here: GKQ@:S' .

P
TN o -
oS \3 ‘zi -\\) _M)"/?‘_: ‘FI‘J
Technician(s) Date
Label the IP End Support and the Non-IP End Support. (Writing
on the G-11 Support is acceptable).
<"D y - ; 0
= < /L0
Technigian(s) Date

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

- Suspension System from the Vacuum Vessel.

Py S

10.14

Technician(s) Date

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

EX T 3 Jos>

Technician(s) Date

Page 41 of 64
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10.15  Assemble ¢ puspension Mounting Brackets (MD-390279) to the Support As emb]”ig_.
. AL 2~ jﬁ% 3
Technician(s) Date 7
10.16  Slide the Suspension System over the Cold Mass and place on tooling. The Suspension
system may be disassembled during this step. Record shim sizes and locations prior to
disassembly.
Note(s):
Ensure that the Suspension System is configured properly to the Cold Mass
with respect to the IP and Non-IP Ends.
A o CZ/ o
e Ol D S“’/(D 3
?{ﬂnicim{s{) Date
10.17  Verify logking cojlars exist only at Non-IP End support. ( /
Lead 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. _
IP.North__¢ CHC IP-South % HC
P Y L"O
Non-1P-North s OOV Non-IP-South _« ¢
- . '/
' S~ 2/17fe>
Technician(s) Ddte 7
10.19 Verye Alignment of the Cold Mass and the Support System.
o7 /7035
_,47€w Chief Date
QF LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA07-0
Notes:
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10,20 Weld the Cold Mass to the Qutboard Cold Mass Brackets as per (ME-390525).
) o 3-17-05
Wéldor(s) Date
10.21  Weld the Shielding Blocks (MB-390334) to the Cold Mass per Q1 Suspension System
Installation {ME-390525). . -
M= A 2 /15 /o
Weldor(s) Date
10.22  Add 111mm to the number recorded in Step 10.10 and record below.
Recorded measurement from Step 10.10: ! ’Z_G' ‘1
Add: + 111mm
Record New Total: , 4\ i O
/:Zum) $-18-©5
‘17"_7(mc1an(s) Date
10.23  Add 112.5mm to the number recorded in Step 10.11 and record below.
Recorded Measurement from Step 10.11: 20\
) Add: + 112.5mm
Record New Total: 2| 2_6’ <
- -~ —
\/@@-,) 212 O
: chmcmn(s) Date
10.24  Position the IP End of the Beam Tube at the distance recorded in Step 10.22 from the
mﬁe_%ace of the IP G-10 support.
V.S a T8 o
Z[hmcf an(s) Date
10.25 casure the Non-{P 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.
here: ¥
Record measurement here 213\
Recorded measurement from Step 10.23: 72128 ‘<
S o
) T chn1c1an(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA07-0
Notes:
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10.26  Measure from the IP End of the Beam Tube to the Spot Face on the IP End Dome. Record
below.
Regord measurement here: zz
RS 4%]-" pemren e _ B
> Sta-aP
Teshnictan(s) Date
10.27  Subtract 15mm from the number recorded in Step 10.26. This is the Spacer width for the
IP End. Record below,
“f
Recorded Measurement from Step 10.26: [ 22
Subtract: - 15mm
Spacer width for the IP End: / 7 P
ijﬁaf; T (e
E‘f:hnic’ﬁn(s) Date
10.2 Measure from the Non-IP End of the Beam Tube to the Spot Face on the Non-IP End
Dome. Record below.
Record measurement here: ,;)-—,—‘g"" i g
-~ Echnietan(s) 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: —'Y.ZH—{ i ?
Subtract: - 15mm
Spacer width for the Non-IP End: Lmm
VA /8O
/ﬁagbaféian(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOQXAQ7-0
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 ( 3995*26)
//2 iz L*?‘_)f,z,fa /A 2SS
Ef’/ecfiﬁeﬁn(s) Date
11.2 Add Spacer between Beam Tube Flange and IP End Dome, if necessary.
. Spacer Added? Yes $ No D
5[ g
Technician(s) Date -
11.3 Position Cold Bore Flange (MC-390538) over the Beam Tube and onto IP End Dome
per Q1 Cold Mass Welded Assembly (ME-390526).
. )
, 3] 22 fs
Technician(s) Date
11.4 eld the Beam Tube to the Flange at IP End as per Q1 Cold Mass Welded Assembly
90526)
/ l A 2 A 2 oy
Weldor(s) 55@; Date
11.5 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).
b\ Waral 3] ZL/J 5
Technician(s) Date
11.6 Weld Beam Tube to Flange at NON-IP End as per Q1 Cold Mass Welded Assembly
(ME;390526).
/{ ) - 2/, 1,/(,3 3
Wekdor(s) : Date
117 Pcrform tched wirg measurement of the system to align the Cold Mass within £ .2 mR.
L 3 3/ /O<
Responmf}}e%uthorlty/Physwlst Date
Q1! LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ7-0

Notes:
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11.8 Align Beam Tube and the Flange at IP End per Q1 Cold Mass Welded As_sembly (ME-390326).
\jgn £ 4/ 8ys
TJchician(s) Date !
11.9 Weld the Flange to the 1P End Dome as per Q1 Cold Mass Welded Assembly
(ME;#50526). : ; .
A e — 7/// /5
Weldor(s) Date’
1110 Align Beam Tube and Flange at NON-IP End per Q1 Cold Mass Welded Assembly (ME-390526).
‘ { Yl¥lss
Technicthn(s) Date
1111 Weld the Flange to the Non-IP End Dome as per Q1 Cold Mass Welded Assembly
(ME#390526). .
AL e o fo s
Weldor(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA07-0

Notes:
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‘ 12.0  Electrical Inspection
}
121 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 Q1 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.
8. Cecnnect Iy to Q4 inner power lead as shown in figure.
7. Connect | o to Q3 inner power lead as shown in figure.
8. Turn test current on.
9. Connect Vy and Vo to voltage taps as shown in resistance table.
10. To measure Total with leads, connect Vi, to Q4 power lead and Vo to Q3 power lead.
11. Read resistance and record in traveler.
1 Cold Mass Electrical M r n
EE1211 (CERN} EE1321 (CERN)
VTb1Q1 (FNAL) VTb2Q1 (FNAL)
b1 (KEK) b2 (KEK)
!

EE1211 (CERN)
VTc1Gt {FNAL)
¢4 (KEK)

EE1221 (CERN)
VTc2Q1 {FNAL)
¢2 (KEK)

EE1111(CERN) EE1121 (CERN)
VTa1Q1 (FNAL}) VTa201 {FNAL)
a1 (KEK}) a2 (KEK}

VALHALLA
SCIENTIFIC 43008
1A
VHI i
. xxx chms @ o G
Resistance
Test Temp VLOO e’l;;
Full Scale 20mv 200mv 2v  Current Comp
Voltag L 1 1 | [ W— R —
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ7-0

Notes:
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(Q1) Resistance Nominal 3.35 to 3.45 Q
Voltage Tap Serial Numbers .
9 - P Total Resistance
Connect| Fermi CERN KEK
Vio |VTclQl |EE1211 a1l | 3.Y00 Q
Via |VTcIQl |EE1211 ci _
Vo |VIb1Q1 |EE1311 b1 3.y iy £
VHI VTalQl EE1111 at ,
Vio [vTbiQ1 |EE1311 b1 v . Tl o
Total Resistance with Leads
Nominal 6.75 to 6.85 Q
Vi Q4 Power Lead
Vio Q3 Power Lead G By <
@L}, 2 fg1?
Technis{ian(s) Date
Check resistance of Redundant Voltage Taps.
Q1 Redundant Voltage Taps Nominal 3.35t03.45 Q
Connect Fermi CERN KEK Resistance
Vv VTa2Q1 EE1121 | a2 Ph
HI a2Q . _ 2 Yo { .:
Vi VTc2Q1 EE1221 c2
Vio VTb2Q1 EE1321 b2 3 e o)
S 2 [y 025
chl#ﬂcian(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA07-0
Notes:
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To measure Ls and @ of a @1 Cold Mass:
Use Agilent 4263B LCR Meter.

Push Auto/Hold bution to release hold.

ON® Rk

To measure Q1:

Specification # 5520-TR-333754
February 28, 2005
Rev. F

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.

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

Connect H,, to Quadrant 4 power lead as shown in figure.
Connect Ly, to Quadrant 3 power lead as shown in figure.
Connect Hyocand Lo buttons to voltage taps as shown below.

» To measure Quadrants 184, connect Hyto VTatl (EE1111 for Q1), and Lo to VTc1 (EE1211 for Q1).
 To measure Quadrants 2&3, connect Hog to VTc1 (EE1211 for Q1), and Lpot to VTb1 (EE1311 for Q1).
« To measure total, connect Hyo to VTal (EE1111 for Q1), and Lo t0 VTb1 (EE1311 for Q1).

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

EE111(CERN)

al (KEK)

EEt311 (CERN)
VTb1Q1 (FNAL)
b1 (KEK)

EE1321 (CERN)
V¥Tb2Q1 (FNAL)
b2 (KEK)

EE121% (CERN)
VTc1Qi (FNAL)
¢1 {(KEK)

EE1221 (CERN)
VTc2Q1 (FNAL)
2 (KEK)

EE1121 (CERN)
VTa1Q1 (FNAL) VTa2Q1 {(FNAL)
a2 (KEK)
—— ENTRY —

BEIEL

|

Q1 LMQXA Cold Mass Module Assembly
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(Q1) Inductance

Nominal 15 to 16 mH

Voltage Tap Serial Numbers

Total Inductance

Connect] Fermi CERN KEK

Hpor VTalQl n EE1 1 11 at

Leor |VIcIQ1 [EE1211 cl 1S . 18y mH

HPOT VTclQl EE1211 (o

Leor |VTbIQI |EE1311 b1 [S. CSY¥ mH

Nominal 30 to 32 mH

Total Inductance

Hpor [VTalQ1l |EE1111 al _

Leor {VTbIQ1 [EE1314 b1 Si- 43¢ mH|

(Q1) Q-Factor Nominal 1.0t0 1.2
Voltage Tap Serial Numbers
Connect| Fermi CERN KEK To.t.a.! Q

Leor |[VIcIQl [EE1211 | 1 .3

Hpo'r VTcl1Ql1 EE1211 cl

Leor |VTbIQ1 |EE1311 b1 l.2
Nominal 1.0 to 1.2

Total Q
Leor |VIb1Q1 |EE1311 b1 Iz
- - /18725
Tecl}(iricie‘u—{s) . Date

Q1 LMQXA Cold Mass Module Assembly

LHC Serial No.: LMQXAG7-0
Notes:
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To measure the resistance of a Thermometer (RTD):

Rev. F

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.
U+ (Black) to Sense HI
I+ (Yellow) to Input HI
U- (Red) to Sense LO
[- (Green) to Input LO
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).
8. Read resistance in ohms and record in traveler.
Hewlett HP3457A SENSE INPUT
1 o e e o B e Y o [ o | "o
OO CD oD
4%9' o I e [ s s [ = === = 2 Lo
Line 3 3 o o I s oo e|sa ™

O I:ll:lt I:H::l?

/ \

OHMF Button Btue (function) Button

U+ Black |
I+ YeRow

U-Red p————"__

F Green

‘Thermometer
{RTD)

To measure the resistance of a Cryogenic (Warm-up) Heater
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 blue button (function key} once.

Push OHMF button.

N oGk wLNn

Verify arrow in readout is above the AWQ (meaning a 4 wire resistance measurement).

Note: Although this is technically a 4 wire measurement, it is effectively a 2 wire

measurement, since there are only 2 wires connected to each heater.
8. Read resistance in ohms and record in traveler.

Hewilett
Packard HP3457A SENSE INPUT

—_— —_ — OO0 oo/ HI

L g OO0 ooos /@

X LSS e % s I e e R e e f o f Lo
Line 3 3 s I e I | [ Y e e B e B L R

[ Y e | 3 ©

/I A — -
OHMF Button Blue (function) Button .

Warmup
Heater
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Q1 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+5°): __ )0° F#
Component Fermi CERN Range Resistance
Q1 ATD, primary TaQl | TT8311 | 6010708 | (,3.49(, o
Q1 RTD, redundant TbQl 778321 | 600700 | (5. 3% g
Q1 Cryogenic (wanm-up) Heater (LE) - ' B
wire at top (CERN #1 1+) WiaQl | ERBSi PSSR
Q1 Cryogenic (warm- }ll”l (LE) - .. Wzan i filllah it | ,Q.Zo\fg
wire at bottom (CERN #1 |-) o EH83 1 ol
Q1 Cryogenic (warm-up) Heater (Non-LE) -
wire at top (CERN #2 I+) WIbQL [ EHB321+ i
orC - 1610185Q | |(, 54 0y
ryogenic (warm-up) Heater (Non-LE) - W2bO! EHB321-
wire at bottom (CERN #2 I-) 9l
- 7 - —
N v ) . 3//5/&25
chhnioi'an(s) Date

Using the Hewlett Packard HP3457A digital multimeter, measure the Protection (Strip)

Heater Resistance for Q1.

Q1 Protection (Strip) Heater Resistance
Fermi CERN KEK | Description Limit Resistance
H1aQ1 | YT1111+] HAt1 Girodit & 81032 0
Jircui 28 to 32 1 Y.
H2aQ1 | YT1111-| HA2 | 4%.7¢1
H1bQ1 [ YT1121+ HB1
Circuit B 28to 32 Q 6. 1
H2bQ1 | YT1121-| HB2 - 1Y
s Shster
Teglﬁﬁcian(s) Date

Q1 LMQXA Cold Mass Module Assembly
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12.2  Using the HP4284A, connect power thru the corrector Power Leads
(HIA and HIB to measure Q1-H1 or V1A and V1B to measure Q1-V1).
Connect the Sense Leads as shown in table below and record resistance.
V Corrector Bus Leads
“{ V1A | ViB | H1A | H1B
{View Looking into Q1)
Readout Labels Power Labels Resistance
ViA EE8111 | ) Q
EE8111 ViB VIA,VIB | Rk pUA o
V1A ViB S [ 772
H1A EE8121 D \ o)
EE8121 H1B H1A, H1B pup l\D Q
H1A H1B ENAL: Q
N . ,
o i 3// 5 /s
Tec}}gﬁtian(s) v Date
)
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOQXAQ7-0
Notes:
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123 Hipot according to table below. Hipot to 3kV. Maximum leakage is 3pA.

Have C Chief verify setup and sign below before continuing.

o 'T?'“"'“““\) 3-— <5 (TR
- /érew Chief Date
Hipot Heaters to Coil and Ground.
High Potential Grounded Floating Leakage
IS | e et B LeRdand |
Heaters Healters i J v I Q’ 2.—14/1
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 Coil Nothing

Busses, RTD's and Warm-up Heaters

ol (s

)

Tecfmician(s)

P v*/w(q //:«fz C

Responsible Authority/Physicist
i

Q1 LMQXA Cold Mass Moduie Assembly
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Date
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Date
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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 | Fomilab | CERN ) KEK Description

Blank Module

VialQl [EEi111  |at Qt Lead Voitage Tap "a", primary

M2 1

M2 2 |vTa2Q1 [EEN1121  ja2 Q1 Lead Voltage Tap "a",recundant
M2 3 |VTelQt JEE1211 cl Q1 Center Voltage Tap "c”, primary
M2 4 |vTc2Qt  |EE1221 |2 1 Center Volta@ Tap c", redmdant
M2 5 Q1 Lead Voltage Tap "b", prima

M3 1 No Connection

M3 2 |Empty Empty No Connection

M3 3 |Empty Emply No Connection

M3 4 |Emply Emply ~|No Connection

M3 5 Q1 Lead Voltage Tap "b",recundant
M4

M

M4

M

M4

NG 1 |VIHI EEB121 Corrector vol_tagetap Qn-H1 (skew dpole) (on NCBX, MCBXH, A+ lead)
M5 2 Vil EE8111 Corrector voltage tap Q1-V1 (normal dipole) (on MCBX, MCBXV A+ lead)
M5 3 |Emply Empty No Connection
M5 4 |[Emply Empty No Connection
M5 ‘ No Connection

M7 1 [Wiai @ Cryogenlc Heater lead end - wire at top (CERN #1 1+)

M7 2 |wW2ai Q1 Cryogenic Heater lead end - wire at bottom (CERN #1 |-}

N7 3 |wibQi Q1 Cryogenic Heater non-lead end - wire at_top (CERN #2 |+)

M7 4  |wabn Q1 Cryogenic Heater non-lead end - wire at bottom {CERN #2 }-)
5 d d

No Connection

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ07-0
Notes:
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Table 13.1 (continued)

- Fermilab | CERN | KEK o
Module | Pin Label Label | Label Description
M8 1 |Blank Blank Module
M8 2 |Blank
M3 3 [Blank
M3 4 |Biank
M8 5 |Blank
M9 1 |H1aQ1 YT1111+ |HAT _[Q1 Protection (Strip) Heater, ("a" circuit) (CERN lead #1+)
M9 2 |Empty Empty No connection
M9 3  [H2aQ1 YT1111-  |HA2 |Q1iProtection (Strip) Heater, {"a" circuit) (CERN lead #1 -)
M9 4 |Empty Empty No connection
MO 5 |H1bQ1 YT1121+ [HB1 |Q1 Protection (Strip) Heater, ("b" circuit) (CERN lead #2+
M10 1 |Empty Empty No connection
M10 2 |Empty Empty No connection
M10 3 |Empty Empty No connection
M10 4 |H2bn YT1121-  |HB2 Q1 Protection (Strip) Heater, (*b” circuit) (CEBN lead #2-)
M10 5 Em No connection
M11 1 Blank Module
M11 2
M11 3
M1 4
Mi1 5
Note: Pin Numbers of Module M12 are not listed in numerical order.
M12 T_[TaQl I+ 118317 I+ Q1 RTD, pimary Wire color: Yellow
M12 2 {Ta |- [TT83111- Q1 RTD, primary Wire color: Green
M12 3 |TaQt_V+ {TT8311 U+ Q1 RTD, primary Wire color: Black
M12 4 |TaQi_V- |TT831%1 U- Q1 RTD, primary Wire color: Red
M12 5 |Tb_|+ [TT8321 I+ Q1 RTD, redundant: Wire color: Yellow
M2 6 |Tb_J- |TT8321i- Q1 RTD, redundant: Wire color: Green
M12 11 [ThQ1 V+ [TT8321 U+ Q1 RTD, redundant: Wire color: Black
M12 10 ITbQ1_V- [TT8321 U- Q1 RTD, redundant: Wire color: Red
M12 9 |Empty Empty No connection
M12 8 |Empty Empty No connection
Mi2 7 |Empty Emply No connection
M12 12 (Empty Empty No connection
Mi12 13 [Empty Empty No connection
Mi2 14 |[Empty Empty No connection
M12 15 |Empty Empty No connection
M12 16 |Empty Empty No connection
M12 17 |Emy Em No connection

T R

Q1 LMQXA Cold Mass Module Assembly

LHC Serial No.: LMQXAQ7-0
Notes:
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\ Hypertronics Connector Pin Locations (Q1 non-ip end)
VIEW: Male (pin) solder cup side
- - 7@ 6®
50 |5@ 5@ |50 |50 |50 |50 |50 |5@ (60 |50 16 11 @ i -
40 la® |ao la0o lac jao {ae [s0 |30 |ae |aO |~ 10@ " |
. I 15 . 48]
30 |3e [30 i30-|30 |30 |3@ |30 [|3@ |30 |30 40 9 @ _-3;.. Wires —§»-
20 |28 {20 |20 (28 |20 2@ [20 {20 |20 {20 | ® 2.-'
10 |1® |10 1o }1re 1O |1® [10 }1e [10 1O S B
| 1 12 © 10
M1 M2 M3 M4 M5 M6 M7 M3 MZS MID M11 M12
® Hole filled in grey: Wire soldered to pin.
® Hole with dot in center: Pin exists but no wire soldered to it.
O Hole filled in white: No pin. Hole is drilled out.
= Black U+
3 Yellow |+
= Red U -
=, Green | -
! Individual Thermometer Layout

Note(s):

E}}su’?e the Hypertronics cover has NOT been installed.

¢ ey

Technician(s)

13.2
instatiell properly. J /
%{’ﬁa Al L_
Responsible ﬁﬁfthérityl?hysicisl
133
of the Hypertropscs.
T
| " Technician(s)

Q1 LMQXA Cold Mass Module Assembly
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27 -MAR -ZoaS
Date

Inspect Hypertrenics Connector. Ensure that it is free of flux and that Kapton has been

3D -MAR - 00

Date

After LHC Project Physicist / designee has signed the above step, complete the installation

23 prgt- POCT
Date
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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
to the Valhalla and Leader Free Standing Coit Measurement Procedure (ES-2923006).

To measure the Resistance of a Q1 Cold Mass:

Use Valhalla Scientific 4300B digital micro-ohmmeter.

Set Test Current to 0.1 amp.

Set Scale to 2V fult scale.

Turn temperature compensation on.

Turn test current off.

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

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

Turn test current on.

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

—~OoPENOO A LN

—_— 2

1 Cold Mass Electrical Measuremen

EE1311 (CERN) EE1321 (CERN)
VTD1Q1 (FNAL) VTh2Q1 {FNAL)
b1 (KEK) b2 (KEK)

EE1211 (CERN)
YTC1Q1 (FNAL)
¢1 (KEK)

EE1221 (CERN)
VTc2Q1 (FNAL)
2 (KEK)

EE1111{CERN) EE1121 {CERN})
V¥Ta1Q1 {FNAL) VTa2Q1 (FNAL})
a1l (KEK} a2 {KEK)
VALHALLA,
SCIENTIFIC 43008 1A
|
xxx chms @ VH;O (3}-“__

Resistance

Test Temp VLOO @’—_

1
Full Seale 20mV 200mv 2v  Current Comp Lo
voetage [T T ] [ CJ
Q1 LMQXA Cotd Mass Module Assembly LHC Serial No.: LMQXA07-0

Notes:
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. (Q1) Resistance Nominal 3.35 to 3.45 Q
4 Voltage Tap Serial Numbers Total Resistance
Connect| Fermi CERN KEK
Vi |VTalQl JEE1111 al
Vio |VTc1Q1 |EE1211 = R.419 Q
Vi |VTc1Ql |[EE1211 ci
Vio |VTbIQI |EE1311 b1 2,418 Q
Vi [VTalQl [EE1111 al _
Vio |[VTbiQ1 |EE1311 b1 b, 36 Q)
\Aﬁwﬂ@ lilgs
Tethnician(s) Date =
Check resistance of Redundant Voltage Taps.
Q1 Redundant Voltage Taps Nominal 3.35103.45 Q
Connect Fermi CERN KEK Resistance
Vi VTa2Q1 EE1121 | a2
Vio VIc2Q1 | EE1221 c2 241§ Q
i Vi VTc2Ql EE1221 c2 i
Vio VTh2Q1 EE1321 b2 2, 9!8 Q

J i)

Technician( s)

)

Q1 LMQXA Cold Mass Module Assembly
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Date ;

LHC Serial No.: LMOXAQ7-0
Notes:
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To measure Ls and Q of a Q1 Cold Mass:

Use Agilent 4263B LCR Meter.

Tum power on by pushing line button. Wait 30 seconds untii display screen s lit.

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

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

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

Connect Hp and Ly buttons to voltage taps as shown below.

RN~

N>

To measure Q1:
« To measure Quadrants 1&4, connect H,,to VTai (EE1111 for Q1), and Lootto Vel (EE1211 for Q1).
*» To measure Quadrants 2&3, connect H,to VTe1 (EE1211 for Q1), and Lo to VTb1 (EE1311 for Q1).

» To measure total, connect H:to VTal (EE1111 for Q1), and Ly, to VTb1 (EE1311 for Q1).

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

EE1111{CERN)
VTalQ1 (FNAL)
a1 {KEK)

EE1311 {CERN)
VTh1G1 (FNAL)
b1 (KEK)

EE1321 (CERN)
VTb2Q1 (FNAL)
b2 (KEK)

EE1211 (CERN)
YTc1Q1 (FNAL)
c1 (KEK)

EE1221 (CERN)
VTc201 (FNAL)
62 (KEK)

EE112t (CERN)
VTa2Q1 (FNAL)
a2 (KEK)

Line

Leur Lpot Hpot Hepr

]38

A | D

ENTRY

F1EIE]O]
FGEIEE
FEEE

Enter

Q1 LMQXA Cold Mass Module Assembly

LHC Serial No.: LMQXA07-0
Notes:
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1’ (Q1) Inductance Nominal 15 to 16 mH
Voltage Tap Serial Numbers
Commect] Fermi CERN KEK Tofal Inductance
Hpor |VTalQ1 {EE1111 at :
VT ; 5.3p.q
H VTclQl [EE1211 ci
por |VTclQ B, BI7
Nominal 30 to 32 mH
Total Inductance
H VTaiQl |EE1111 al
POT alQ Hly 029
(Q1) Q-Factor Nominal 1.0 to 1.2
Voltage Tap Serial Numbers
Total
Connect] Fermi | CERN | KEK otal Q
Hpor [VTalQl |EE1111 at \ "
. L‘poT VTclQ1l EE1211 cl
' Hpor [VTclQl |EE1211 c i
Leot |VTHIQt |EE1311 b1
Nominal 1.01t0 1.2
Total Q
Hpo‘r VTal(Ql EE1111 al ‘ I
Lpor |VTHIQL |EE1311 b1
Techmahn(%) Dat ‘

)

Q1 LMQXA Cold Mass Module Assembly

/,

LHC Serial No.: LMQXAQ7-0
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1. Use Hewlett Packard HP3457A digital multimeter.
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2. Record temperature of building within +/- 5 degrees.
3. Press line button to turn line on.
4. Connect wires as shown in Figure below.
U+ (Black) to Sense Hi
I+ (Yellow) to Input Hi
U- (Red) to Sense LO
I- (Green) to Input LO
5. Push blue button (function key) once.
6. Push OHMF button.
7. Verify arrow in readout is above the 4WQ (meaning a 4 wire resistance measurement}.
8. Read resistance in chms and record in traveler.
powtett HP3457A SENSE NPUT
— OO0 oooes
s I o Y o s | [ I e e |
x- OO0 Ooooa
Lne 33 &3 s I e I e OOoOcoo oo

o =
; =

HO )
D

/

OHMF Button

U+ Biack
I+ Yelow |-

Thermometer
(RTD}

Blue {function) Button

U Red p——rr—"
kGreen|—————"""

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

1. Use Hewlett Packard HP3457A digital multimeter.

Push OHMF button.

NookwD

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.

Verify arrow in readout is above the 4WQ {meaning a 4 wire resistance measurement).

Note: Although this is technically a 4 wire measurement, it is effectively a 2 wire
measurement, since there are only 2 wires connected to each heater.
8. Read resistance in ohms and record in traveler.

Hewlett

Packard HP3457A SENSE  INPUT
OO0 oo /2

T DOOe OoOooo o
Line T3 31 2 Y e I Oooo Bbood
Doopgpoo - ©

/I L el -

OHMF Butten Blue (function) Buton
Warmup

Q1 LMQXA Coid Mass Module Assembly
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142 Hipot according to table below. Hipot to 3kV. Maximum leakage is 3uA.

Have Crew Chief verify setup and sign below before continuing.

Cr hief

Hipot Heaters to Coil and Ground.

_tl.f&;ga_i
Date

Busses, RTD’s and Warm-up Heaters

High Potential Grounded Floating Leakage
miswp | Ogle Yoke Of hstumentaton Bus Lesdond | ing |
Heaters Hea,ters ° o 7 L/('/ é ,wf

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 Coil Nothing

. | A

D1, g
Technician{s)

Reéponsiblf?éfﬂo’ritnyhysicist

/.
o L Sa Sess T
Date

14- APR- acos™

Date

14.3 Ensure electrical measurements are acceptable and confirm Hypertronics Connector has

been jstalled py,

Res:ponsibl Uthority/Physicist

Q1 LMQXA Cold Mass Module Assembly
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[&-4pR- +ocos

Date

LHC Serial No.: LMOQXAQ7-0
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15.0 Production Compiete
15.1 Process Engineering verify that the Q1 Cold Mass Module Assembly Traveler
(5520-TR-333754) is accurate and complete. This shall include a review of all steps to
ensure that all operations have been completed and signed off. Ensure that ali Discrepancy
Reports, Nonconformance Reports, Repair/Rework Forms, Deviation Index and
dispositions have been reviewed by the Responsible Authority for conformance before
being approved.
Comments:
SEP 2 1 2005
Date
Q1 EMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ7-0
Notes:
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CERN-LHC MQXA-08 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 1D

Date of approval

Approved by : W / (FNAL)

<

(KEK)

Ver. 0
Ver A {(with inttial results)



1. Appearance Check
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CERN-LHC MQXA-08 Quality Record

Acceptance Test at FNAL

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

Aea eoranie




2. Interface Dimensions

Machine center
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CERN-LHC MQXA-08 Quality Record
Acceptance Test at FNAL

F1¢3330) L Fr (3330)
b, € ElE(3305) Eir(3305)
AN
gl;l’T DieT Sohoe] B %m ng)
450) | Box CollarCor J(6480) ] s}
12 S
1) Dimensions Unit:mm
Procedure Criteria
1) Dimension Check
Measure foliowing dimensions
a. b, ¢ : Measuring range: every 45 deg. from 0 deg.
d : Splice Box : four points
a) Machine center - Interface ay3330 —6/+0
b) Interface outer diameter (Doel,[Doer) b) 0468 —4/+0
¢} Interface inner diameter (Diel, Dier) c) 9450 —4/+0
d) End Ring - Splice bex(Eg) d)7 -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. RR NS St TINRS 476 G5 16708 S48 7 44811 7.2
45 deg. 23295 3290 166 38 166,78 44787 448,50
90 deg. FRRIVI 13T 166,61 16717 14811 148 64 706
135 deg. 120.F 1A0YA 166,60 166 .88 443,08 148.23
180 deg. TRIYE 232005 6.81
225 deg. 33290 33200
270 deg. 33285 33IB3 731
315 deg. 3328 RS
Result Aceeptable Acceptable Acceptabie Acceprable
Result at FNAL
Critera 333¢ -6/+0 468 -4/+0 450 4/+0 7
Position Fl Fr Doel Doer Diel Dier Eg
0deg. |53 3329
45 deg.
90deg. |3329 3329
135 deg.
180deg. | 2229 | 3311
225 deg.
270deg, | 25724 12329
315 deg.
Result
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CERN-LHC MQXA-08 Quality Record
Acceptance Test at FNAL

2) End ring interface

Procedure

Criteria

Check the weld edge preparation using $449 +0/-0.02
pauge.

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

Measuremernt part Result at TOSHIBA Remarks
LE side Acceptable Smm
RE side Aceeptable e

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.

Result at TOSHIBA

Acceptable

Result at FNAL

4) Magnet bore

Procedure

Criteria

Check appearance of the magnet bore by visual
inspection.

No harmtul defects or deformation

Resuit at TOSHIBA

Acceptable
raction (L side and BE side )

NPy vas daimeged st ond

Result at FNAL

5) Magnet bus slot

Procedure

Criteria

Check the bus slot using bus line model gauge.

The gauge shalf pass the magnet bus slot.

Result at TOSHIBA

Acceptable

Result at FNAL
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CERN-LHC MQXA-08 Quality Record
Acceptance Test at FNAL

6) Weight
Procedure Criteria
Measure the magnet weight. Weight < 8500kg
Result at TOSHIBA
8390 Kg l Acceptabie
Resuit at FNAL

l

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

Procedure

Criteria

Check the lengths of magnet lead, QPH wire, voltage taps.

plate

1) Magnet lead : > 500mm from magnet LE end plate
2) Voitage taps wire

3) QPH wire : >2000mm from magnet LE end plate

: > 2000mm from magnet LE end

Result at TOSHIBA

Measuring wire

Measured Value

Resuit

1} Magnet lead

CAQUmmM

Agveptable

2) Voitage taps ~000mm Accepiable
3) QPH wire - 2000mm Acceptabie
Result at FNAL
Measuring wire Measured Value Result
1) Magnet lead
2) Voltage taps
3) QPH wire

Lead A
1
A2

1
Cz

/

!
—
!

k&:\

HA1

HB1
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CERN-LHC MQXA-08 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 Acceptabie
2)Quench heaters Acceplable
Result at FNAL
1)Voltage taps Beassmzic
2)Quench heaters L E TG
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g

Acceptance Test at FNAL
3. Coil Resistance
Procedure Criteria
Measure the magnet total resistance and coil temperature | 1) Compare with Ry at TOSHIBA. Variation of Ry <
at coil current of DC1A. 0.005 Q2
Calculate resistance at 20 °C; Rap. 2) Voltage taps(C-A, C-B): Measurement Only
Ry=V/1/(1+0.00393*(T0i-20))
V : Voltage between magnet leads (V)
1 : Coil current obtained by shut resistor (A)
T : coil temperature (°C)
Result at TOSHIBA
Tean | Not Reported
Magnet total voltage (V) Current (A} Magnet total resistance Ryg (Q2)
Mot Reported Not Reported o 8
| v 1@ | R | 2R v A | Re @
Cl-Al ot Reported | Not Reported | 340314 C2-Al Not Reporied | Not Reported | 5.40324
Cl-A2 Nat Reporred | Not Reported | 340324 C2-A2 Not Reported | Not Reported | 546324
C1-B1 | ~orRepomed | NonRenaried | 540312 {0 C2-B1 | Not Reporied | Not Reported | 340314
) Ci -B2 Nob Reperted | ot Keported | 3 40604 C2-8B2 Not Reporied | Noi Reported | 340314
Aceoptuble
Result at FNAL
Teoil
Magnet total voltage (V) Current (A) Magnet total resistance Variation ()
R (©) (Rao.tosHpA = Roopnar)
o o ©OL
Voltage taps tag No. R (€2) Voltage taps tag No. Rz (QQ)
C1-Al 3.4 C2-Al 3¢
Cl-A2 34 C2-A2 3¢
C1 - B! 3319 C2 - Bl 7339
Cl-B2 3.199 C2-B2 3339




4. Instrumentations
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CERN-LHC MQXA-08 Quality Record
Acceptance Test at FNAL

1) Voltage taps
Procedure Criteria
Check resistance of all voltage taps by four terminal | Magnet lead + : Al, A2 (Pole4 Out)
method at 1A. Magnet lead - : B1, B2 (Pole3 Out)
Magpnet lead : Q4 4th : + Center taps : C1, C2 (Polel Cut)
Magnet lead : Q3 3rd : -
Variation of Rao{A1).R20(A2) : < 0.1%
Variation of Ry(B1),R2(B2) : < 0.1%
Variation of R3p(C1),R30(C2) : < 0.1%
Result at TOSHIBA
V°";g§_ BPS | Resistance(Q) V"lt;g; 3PS | pesistance(Q) |  Variation(%) Result
Al .00208 AZ G.0U268 .06 Acceptable
Cl 140592 C2 3.40592 (.00 Acceptable
B1 6 80906 B2 0.80906 000G Acceptabie
Result at FNAL
Volt;g; 1aps Resistance({2) Volu;g: taps Resistance({?) Variation(%o) Result
Al R oYAr A2 oo
Cl 2 & 4 C2 L.410
Bl (D! B2 w i
2) QPH
Procedure Criteria
Measure the resistance of QPH. QPH resistance : 30 +4/-4Q (HA,HB)
Result at TOSHIBA
QPH No. QPH Resistance((2) Result
HA 288 Acceptable
HB 289 Aceeptahle
Result at FNAL
QPH No. QPH Resistance(2) Result
HA 2942 flag cymsle
HB 2% 41 fag ¢ sl




5. Coil Inductance
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CERN-LHC MQXA-08 Quality Record
Acceptance Test at FNAL

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
taZgNo_P tookz | | ke | T8 tatngo'p toottz | 0 | ez | g
Cl-Al 37.13 13.374 C2-Al 37.13 13.374
Ci-A2 3714 . L3574 C2-A2 3714 _ 13,375
.03 - (.08 0.04 0.08
Cl1-Bl 3703 13.363 C2 - Bl 3712 13.364
Ci-B2 R i 13,303 Cc2-B2 3712 13364
100Hz 1kHz
Magnet 87.21 2108
Acceptable
Resuit at FNAL
Voltage taps Result Result Voltage taps Resukt Result
mtngo_p 100Hz | ", tkHz | 0 mggNo_p 100z | "o | Ikkz |
Ccl-Al {27! 13394 c2-Ar |34y 73388
cr-a2 | 3701 13381 c2-a2  |371/ 13398
ci-sl 3701 13788 c2-B1  |[3742 13.387
ci-B2 |37.11 i 2. 39 C2-B2 3711 13797
. 100Hz 1kHz
Magnet 1?’} 502 34508




6. Turn to Turn Insulation
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CERN-LHC MQXA-08 Quality Record

Acceptance Test at FNAL

Procedure

Criteria

record the signal.

Apply impulse voltage of 1000V between the magnet leads and

Instrumentation: Impulse generator, recorder

Compare the signal with one at KEK.

Attach rthe chart.

Result at TOSHIBA

Acceptable

See appendix

Result at FNAL

1
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CERN-LHC MQXA-08 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 voitage : Coils Ground : Collar, Yoke, Shell, QPH
Result at FOSHIBA
Temperature(°C) Humidity(%e) Insulation{M£Q) Result
25 37 = 2000 Acceptable
Result at FNAL
Temperature(°C) Humidity(%) Insulation(M) Resuit
2) Hi-pot test
Procedure Criteria
Apply 3kV-DC to the coil in | min. and measure leak | No break down
current or insulation resistance. Record leak current or resistance.
High voliage : Coil
Ground : Collar, Yoke, Shell, QPH
Result at TOSHIBA
Temperature (°C) Humidity (%o) Leak current (mA) Result
2= =7 (r 0 Acceptable
Result at FNAL
Temperature (°C) Humidity (%) Leak current or resistance Result
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Acceptance Test at FNAL
8. QPH Insulation
1) Insulation Resistance
Procedure Criteria
Apply tkV-DC to the QPH in 1 min. and measure Insulation resistance > 100M¢£)
insulation resistance by using insulation tester.
High voltage : QPH
Ground : Coil, Collar, Yoke, Shell
Result at TOSHIBA
Heater No. Temperature {°C) Humidity (%) Insulation{MQ) Result
HA a5 57 - 2000 Acceptable
HB = 2000 Accepiable
Result at FNAL
Heater No. Temperature {°C) Humidity (%) Insuiation{ M) Result
HA
HB
2) Hi-pot test
Procedure Criteria
Apply 3kV-DC to the QPH in 1 min. and measure icak | 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 e . (.00 Acceplable
HB - ' U Acueplable
Result at FNAL
.- Leak current or
Heater No. Temperature (°C) Humidity (%) . Result
resistance
HA
HB
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Acceptance Test at FNAL
9. QPH Discharge Test
1) Appearance check
Procedure Criteria
Check appearance of QPH wires by visual inspection. No harmful defects or deformation.
Result at TOSHIBA
Acceptabie
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 Acceptable See appendix
HB \ceepiable Sec appendix
3y QPH resistance
Procedure Criteria
Measure resistance before/afler the discharge test. Resistance change < 10%
Result at TOSHIBA
QPH No. Before ({1} After (C2) Variation (%) Result
HA 288 288 0.4 Acceptable
HB 289 28.9 0.0 Acceptable
Result at FNAL
QPH No. Before (Q2) After () Variation (%) Result
HA
HB




" AT MEL Document Ne.

1 CERN
CH-1211 Geneva 23 LHC-MCBX-FR-0001 rev. 1.0
Switzertand EDMS Document No.
the
Large
Hadron
Collider
project
Certificate of Conformity A
Part name: MCBX Inner Triplet Dipole Corrector
prig Identification HCMCBX_001-51000028 | Serial No.: HCMCBX_001-S1000028
Shipped To: CERN Shipment No: |} 28
Shipment 30/06/04
Manufacturer: SIGMAPHI Contract No.: F375/LHC/LHC
Related tech.
Specification: LHC-MCBX-CI-0001 and addenda
Related drawings: LHCMCBX_0012 (1525-CN-1001)
Responsible person at | o Karppinen Tel. +41 22 767 4305
CERN: PP E-mail. Mikko.Karppinen@cern.ch
Responsible person at | . ... Nayvéglise Tel. +33297010880
SIGMAPHI: et REEYES E-mail. neuveglise@siamaphi.fr
M SIGMAPHI certifies that the delivered material conforms to the technical specification mentioned above:
} " Date: 30/06/04 Name: D.Neuvéglise Signature:
: D.Neuvéglise
MCBXV (Inner) MCBXH (Outer) Remarks:
RT dc
| resistance SIGMAPHI: 17.7 21.6
i (£2): CERN: 17.67 21.68
CMA®: 17435 2148
SIGMAPHI: 66.05 7/ 112.62 67.96/ 161.24
Inductance _
@1 kiHz/100 | CERN 65.96 / 84.42 58.20 / 97.83
Hz (mH) CMA: P06 [ 537 | S945 [9171K
R.T. leakage | SIGMAPHL: 10E-9A 16.7E-9A
CUr, rent to CERN: 0.02 a.5
ground @
1.5 kV (uA): | CMA:
Cold Mass Assembler
_VES:nal . Accepted: ®
inspection
Name / W/ Rejected: [
[mmm A
) _J

1 cold Mass Assembler



( AT MEL Document No.

J

LHC-- an
Page 2 of 2
'z ™y
Comments
(SigmaPhi ):

Comments (CERN):

The magnetic axis of this assembly has been measured at warn.

The scribe line is made relative to the measured field angle at warm at CERN
(correction +1.90 mrad relative to the dowel pin holes on the connection

plate)

puring the combined powering field was rotated 0-360 deg at the nominal
current @ 4.3 K.

During the indivual powering the MCBXV and MCBXH reached 700 A and 654 A
respectively.

Ccomments (CMA):
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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

Module

Expected Measured
= Resistance, | Resistance,
OHM OHM

FNAL
Label

Description

mz | 1 ||[EH8311+
17 {17.83

EH8311-

m7 | 3 ||EH8321+
17 | 18.19

m7 | 4 | |EH8321-

Q1 Cryogenic Heater iead end -
wire foward cold mass end plate

Wialh (CERN #1 1+)
Q1 Cryogenic Heater lead end -
wire toward cold mass mag center
W2aQ1 (CERN #11-)

re

Q1 Cryogenic Heater non-lead end-
wire toward cold mass end piate

W1bQ1 (CERN #2 1+)
Q1 Cryogenic Heater non-fead end-
wire toward cold mass mag center

Wab01 {CERN #2 1-)

M7

s ||[EH83114 [morethan) ¢

GND 20MOHM

AN

M7

s | |IEH8321+ more than Inf

GND 20MOHM

2 o€ S

W1aQ1

W1bQi

[#3} Cryogehic Healer Jead en

Qi -Cryogenic

o -
wire toward cold mass end piate
(CERN #1 1+)

it

47

e

Heater non-lead end-
wire toward coid mass end plate
(CERN #2 I+)

o

CMaxAR27



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

e

o e B R R
. Vimns Q1 Protoction (Stric} Heater, 1-4 & 7-3
Ma| 1 | YT1111- 30 |30.36 TEEET | circur (FNAL 08t A-} (CERN Josd #1)
- H1a01 Q1 Protoction (Siip) Heater, 1-4 & 2-3
Moy a3 YTi111+ circutt (FVAL lad A+) (CERN load #1+)

Vil T A

Q1 Protaction (Stnp) Heater, 1-2 & 34
cireult (FNAL lond B+) (CCAN lead#2+j

Mg 2 | YT1121+ 30 30.32
YT1121-

Q1 Protection {Strip) Heeer, 1-2 & 54
Girout (FNAL lead 8-} (CEFN load #2-)

h vizag) | G Protection (Stips Healer, 14 & 23
YTi111- more than INF carcutt (FNAL iead A-) {CERN load #1-)

20MOHM
GND

% =S T B = L S T - F
@1 Protection (STip) Heatar, 1-2 8§ 3-4
¥YT1121+ |more than INF HIBQT | rout (FNAL load B} (CERN lasasze)

L GND 20MOHM q

Ly

G1 Protection (Sip) Heater, 1-4 & 2-3
YT1111- more than INF 281 ircuit (FNAL ioact A-) (GERN foad #1-)

COIL

20MOHM

Q7 Protection (Sirip} Heater, 1-2 & 3-4
YT11214 |more than INF HIAT | el (FNAL load Bv) (CERN laadze)

I COIL 20MOHM

LMAXAGT



Form#4 ATDs 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 GOIl. USING HANDHELD METER

c Breakout BOX
o Labels

Module|

Expected | Measured
Resistance, | Resistance| FNAL
OHM OHM Label

Description

=

7M712- 1 iﬁ831 I+

Gt RID, primary Wire

wez] 2 HTT8311 I-

wiz | 2 QTT8311 U+

TT8311 U-

T

miz b5 1 Tr3321 I+

ToQ1_I+

TaOi_I+
color: Yeliow
TaQ1I- Qi RTD, plnmary Wire
57 63.84 color: Graen
TaQ1 Ve Q1 RTD, primary Wire
_ color: Black
TaQi_V- Q1 RYD, primary Wire

color: Red

N IR

Wire color:_Yellow

Mz

rrgaat 1

o

THE1 J-

Q1 ATD, redutidant:
¥ire coior:_Green

miz | 17 {TT8321 U+

57 65.74

TeQT_ Vs

Q1 RTD, redundant:
Wire color:_Black

- 78321 U-

ThQ1 V-

AR

T8311 1+ "

than INF
20MOHM

more
than INF

20MOHM
more
than INF

we | s HTT8321 I+
7 Hcoi

20MOHM

Tt IR
Q1 ATD, primary Wire
34 ATATSBT oY

1 RTD, redundant:
Wire color: Yeliow

Q1 RTD, redundant:
Wire color: Red

Q1 RTD, redundant:
Wi lor: Yelio

LMGXAS7
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TD/Engineering & Fabrication

Specxﬁcatlon #5520-TR-333754

February 28, 2005

Rev. F
Q1 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (£5°): _ 20" # )
Component Fermi CERN Range Resistance
Q1 RTD, primary TaQl 178311 | 60t070Q | (,%,50% g
Q1 RTD, redundant ThQ! TT8321 601070 Q 557_?/ O
Q1 Cryogenic (warm-up) Heater (LE) -
wire at top (CERN #1 14) WiaQl | EHB311+
o o ) Heater (LE) 16101850 L/
ryogenic (warm-up) Heater - )
wire at bottorn (CERN #1 I-) W2aQlL | EH83M | 7.5 |
Q1 Cryogenic (warm-up) Heater (Non-LE) - o
wire at top (CERN #2 1+) WibQl ) EHE321+
oTC - T Hoator (NorLD 1610 18.5 Q
ryogenic (warm-up) Heater (Non-LLE) - )
wire at bottom (CERN #2 I-) W2bQl | EHB321 17 QL

==

Techmman(s)

ate

2 ()L /ys
D

Using the Hewlett Packard HP3457A digital multimeter, measure the Protection (Strip)

Heater Resistance for Q1.

QI LMQXA Cold Mass Module Assembly

Page 52 of 64

Q1 Protection (Strip) Heater Resistance
Fermi CERN KEK | Description Limit Resistance
H1aQ1 | YT1111+| HA1
Circuit A 28t032Q .
H2aQ1 | YT1111-{ HA2 30,192 ¢
H1bQ1 | YT1121+]| HB1 Circuit B 28 1o 32
ircui 0320
H2bQ1 | YT1121-] HB 3017 o
W R = ‘/éééb’s’
Tec,;{mclan(s) Date

LHC Serial No.: LMOXAQ7-0

Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333754
February 28, 2005

Rev.F

12.2 Using the HP4284A, connect power thru the corrector Power Leads
(H1A and H1B to measure Q1-Hl 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
V1A EE8111 0 9 Lf Q
EE8111 viB V1A, ViB ’7_;’(%3 Q
via V1B E IS @
H1A EE8121 00 | i Q
EE8121 H1B H1A, H1B 2/ qng [9)
HiA H1B ‘; I L{g Q¢ o)
k|
Technlcian(s) Date ‘
rd
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ7-0
Notes:

Page 53 of 64



Cryogenic Thermometer Traveller

DESCRIPTION S
Part description: Cryogenic thermometer ~ [Top Assembly tmAax A o)
Part Identification: HCQITESCXT-CR013650 {dentification: TT 83l -
Serial Number: CX_LS_X17250 ‘Manufactured By: Fermilab
o _ _ ~Connector Tag Nam_e_..._
- | [T7=al |
Top View / A Wire Crossing / @ \ .
- Foook  / ' ﬁ ___Black .u:+3.313'.
r_LTI’ ——————— L|J+ : ) \ N U‘ g n1
: : b e et ——— + 1 ‘/ . _I'H-
RNV o/ o/ J W o [
-rt Y Green I-
e I- ; n+3
Fixing Case : - . Thermometer Cable f@r-Type ST : E_xten‘slon B -L- o
Thread ] P (300K) =032 Oim/m© - . P (300 K) = 0.67 Ohm/m
Hote[_] Copper AWG 30 - Copper AWG 24
stud[_| Length= [ |m " Length: 68 m
CHECKS N : _
intervention Date/ Check [R{U+,U-J+ 1) R{U-1-) R{UJ+1+} R(U+,GND) | Temperature] Firmi_aboratory Checked by
OO-MUM-YYYY | Paint | [Ohm}4w | [Ohm]2W | IOhm]2W | [Ohmj2W K} |- '
Calibration 04-Feb-2002 | T 83.1 na na ovL Ambient PN .]'oly
Expedition 12-Mar-2003 | T 61535 af al ovL 293 C'E.QN Grivat
. ;o ' . e
Reception | 3 =225 1519 70°% | Izt | PR

4 4 4 4 4. 4 4 o4 4 = 4 A A A A~ A4 A4 A4 A4 A - -
T ENEEEEE TR RTINS
S N N N W S S SN S WG WA S W P M B e W

In Cace nf nrnhlem dn not hesitate to contact Responsible person at CERN. Tel+41 22 767 4266



L adinnd |

Cryogenic Thermometer Traveller

DESCRIPTION
Part description: Cryegenic thermometer Top Assembly Limax4d o
Part ldentification: HCQITESCXT-CR013640  identification: TT 832)
Serial Number: CX_LS_X17248 Manufactured By: Fermilab

Connector Tag Name

Jr X544

|

/l l\

Black' U+ I

WA R A [ SO RR
y TRV IO AN y o n+l
WNNNN N e
A AN S i : L @ ned
e 5/ Y 5 ',_. Green |- R gy
Fixing Case Thermométe'r Cabie for Type ST Extension . "I='
Thread| ] P (300:K) = 6.32 Ohr/m p (300 K) = 0.07 Oturyim
Hote[_] Copper AWG 30 Copper AWG 24
stua]_| Length = i:m Length: 0.8 m
CHECKS
ntervention Date/ Check 'H(U+.U-,1+.I-} R(U-,I-) RuU+1+) R{U+,GND) |Temperature ;Finml.aboratory _Checked by
DD-MMM-YYYY | Point | [Ohm]4W [Ohm] 2W | {Ohm] 2W. .- [Ohm] 2W K] S
Calipration 04-Feb-2002 8516 na na OVl Ambient IPN Joly
Expedition 12-Mar-2003 63.407 al of OVL 293 CERN Grivat
- ) ; . _ ~ . A
Reception g Zrog” @)”(’J—I To E | g g;w

4 o4 o4 4 A4 -4 A 4 4 4 4 4 A4 44444~ -4 4444
I X XTI ETE I T EEST T EEE
MO0 0O00 00000000 nnn0n

In Case of problem, do not hesitate to contact Responsible person at CERN. Tel:+41 22 767 4266




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

Rev. K
Traveler Title: Specification No: Revision: DR No:
[ LHC Q1 LMQXA Cold Mass Module Assembly Traveler | 333754 J | F | | 4168 |
Step No: Drawing No: Routing Form No: Serial No: Rework ID:

| 13.0 [ 369894 [T {1 LMQXA07 |1 o |

Discrepancy Description:

The voltage tap wires from the KEK coldmass are too short according to the voltage tap drawing. The hypertronics tap wires
will be cut to the shortest KEK voltage tap as per Rodger Bossert. The length of the wires are 930mm.

QOriginator: Date:
Steve Gould r 3/18/2005 J

Cause of Nonconformance:

Magnet received from manufacturer this way.

Responsible Authority: Date:
[ Rodger Bosserl | [ 8/9/2005 11:08:51 AM

Discrepancy Report Form DR No: 41638
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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 —l 8/9/2005

Corrective Action to Prevent Recurrence;

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

Responsible Authority: ' Date:
L Rodger Bossert | I 8/9/2005 j
Corrective Action/Disposition Verified By: Date:
i Tohn Srosiak ] | 8/31/2005 10:22:54 AM |
Will Configuration be affected?: LIYES W NO
Identified problem area:
Material ] Manpower (] Method _} Machine [] Measurement
Reviewed By: Date:
[ Bob Jensen | [ 9/1/2005 |

Discrepancy Report Form DR No: 4168



