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TD/Engineering & Fabrication Specification # 5520-TR-333754
June 4, 2004
Rev.B

Revision Page (1 of 4)

Revision  Step No. Revision Description TRR No. Date

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

A 43 Modified Step. Changed to “Configure tooling for End Dome Mounting per 1580 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).”

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

4.1t 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 Modificd Step. Changed to “Solder the upper 8kA bus to Upper Lead as per
Q1 Module Assembly Drawing (ME-369894) and Figure 5.0-B.”

{New Step 5.4)

5.17 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.)”
521.1  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)

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

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA04-0
Notes:
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June 4, 2004
Rev.B

Revision Page (2 of 4)

Revision  Step No. Revision Description TRR No. Date

A 5.23 Modified Step. Changed to “Hipot RTD’s to 100V. Use Droege Serial No. 1580 2/19/04
(continued) 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)

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

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

5.26 Modified Step. Changed to “Attach the MCBX Corrector Magnet Alignment
Tooling (ME-390390) to the MCBX Corrector Magnet (MD-390312). ...”
(New Step 5.18)

527 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.”

5.28 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-3698%4).”

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

5.29 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-[bs, per Note
4 of Q1 Cold Mass Welded Assembly (ME-390526). Shim between the
Corrector and Flange as necessary.” (New Step 5.21)

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

5.32 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)

5.33 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)

5.35 Added Step. “Attach Backing Spline (MD-430053) to area between Linear
Cable Clamp Assembly and Lead End Spider Assembly (MD-430042).”

5.36 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).”

5.37 Modified Step. Changed to “Attach Q1 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.

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

8.1 Modified Step. Changed Part numbers: Beam Tube (MD-369955) and
Insulated Beam Tube Assembly for Q1 (MD-369746).”

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

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

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

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

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ04-0
Notes:
Page 3 of 62



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

June 4, 2004
Rev. B
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 IHypertronics 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 Certiticate of Conformity, for vendor supplied
components, and the Quality Record, for vendor supplied components, to this
traveler. Verify that the Certificate of Conformity and /or the Quality Record
(as required) has been filled 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).”
5.22 Modified Step. Added Technician Signoff for alignment. (New Step 5.18)
5.28 Added Step. “Add Mount to Face Plate”
5.29 Added Step. “Place Voltage taps as follows: 7
7.12 Added Step. “Mount the KEK Cold Mass Leveling Bracket (MID-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”
8.2 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 LMQXADI.
8.4 Added Step. “Place a mark 40mm from the laminations on IP End of the
Beam Tube.”
8.5-8.11 Removed Steps. Steps removed per Tom Page.
8.5 Added Step. “Verify that the placement of the mark in Step 8.4 is correct.”
8.6 Added Step. “Using the Wachs Cutter, cut the IP End of the Beam Tube at
the mark.”
8.7 Added Step. “Measure the Beam Tube length and record this measurement
below.”
B.8 Added Step. “Using the number recorded in Step 8.7.2, measure and place a
mark at the Non-IP End of the Beam Tube.”
Q1 LMOQXA Cold Mass Module Assembly LHC Serial No.: LMQXA04-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333754

June 4, 2004
Rev. B
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 Q1 Cryostat
Final Assembly Traveler. New Steps added per Tom Page.
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA04-0
Notes:
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TD/Engineering & Fabrication

Specification # 5520-TR-333754

June 4, 2004

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

1.2

1.3

1.4

1.5

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

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

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

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

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

2.0 Parts Kit List

2.1

Q1 LMQXA Celd Mass Module Assembly

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

&/ 72 /8

Date /

Page 6 of 62

Rev. B

1L.HC Serial No.: LMQXA04-0

Notes:



TD/Engineering & Fabrication Specification # 5520-TR-333754
June 4, 2004
Rev. B

3.0 Q1 Module Alignment

XXX 3.1 Record the serial number for each Magnetic Component Assembly.

Q1 Sefidl Number: _H QXp - 04

M@BX Serial Number: _ MC QY- @l

L N7 Lt

Rqspoi_\gible A‘uthbrity/Physicist Date

32 fx-"/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'] }ed out and performed by Fermilab personnel.

& [r-od

Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA04-0

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

June 4, 2004
Rev. B
4.0 Q1 Magnet Placement {(Module Assembly Tooling)
4.1 Configure tooling for Q1 Cold Mass Assembly (ME-390108) per Final Coldmass
Assembly Stat — Support and Clamping Fixture (ME-369768).
C Flon G-l - OL
Technician(s) & Date
42 Configure tooling for Corrector Mounting per Cold Mass / Cryostat Station Corrector
Suppaort Fixture (ME-369780), 13.780 Diameter Corrector Magnet.
R e R e
Mo (p- 11 0%
“ Tefhnician(s) Date
43 Configure tooling for End Dome Mounting per Cold Mass Cryostat Station Final
Assembly (ME-369765, View E-E).
e i Goil-o4
. T9€hnici{n(s) Date
4.4 Move the Q1 Cold Mass to the Cold Mass Module Assembly Tooling, placing it nearest
the West End of ICB, with the Lead End of the Magnet facing East as per Q1 Cold Mass
Welded Assembly (ME-390526).

O i
e (1o
chhnician(s) Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA04-0

Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333754
June 4, 2004
Rev. B

45 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 4
v b1 ot

%chnician(s) Date

XXX 406 Perform a stretched wigg measurement of the system to align the Cold Mass within £ .2 mR.

QU i (25 [odl

Rcspaﬁ's’iblc Authority/Physicist Date

Q1 1I.MQXA Cold Mass Module Assembly LHC Serial No.: LMOXA04-0
Notes:
Page 9 of 62



TD/Engineering & Fabrication Specification # 5520-TR-333754
June 4, 2004
Rev. B

4.7 Mount the MCB
(MD-390312).

ector Mounting Ring (ME-390037) to the MCBX Correction Coil

/ .... e )
NG o JJ-olf
Technician(s) Date
4.8 Position qnd align the MCBX Correction Coil (MD-390312).
) ” (233
Tyﬂni‘éian‘(s’) ~ Date

4.9 Tack weld the MCBX Corregiey Mounting Ring (ME-390037) to the Q1 Cold Mass

elded Assembly (ME-390526).

& -3~ oY

Date

4.10 90037} to the Q1 Cold Mass Assembly

(ME-390526).

{~az-oy

Date

/

D-390312) from the MCBX Corrector Mounting Ring

G- C3—F

Date

4.11

Q1 EMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA04-0

Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333754
June 4, 2004
Rev. B

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.
Ma

net Bus Leads (Corrector Bus Leads)

K20 23 2 2

Copper (stabilizer)

8Ka
Superconductor (bus)

Superconductor (bus)
Copper (stabilizer)

8Ka

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

(1\/1]5(__—36%94).
~7 (2/23/0oy
Tecﬂician(s) ~ Date

5.2 Construct / Obtain Expansion Loop Assembly per Drawing (MB-369962).
R Zar 623 e
/Tf;fhnicigm(s) Date

53 Solder the Lower 8kA bus to Lower Lead as per 1 Module Assembly Drawing
(ME-369894) and Figure 5.0-B.

>4 / ¢ 12370y

"Iﬁfm‘iﬂciifr?(—s) N Date

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

e 4 C /2310y

Teyf’nician(s) - Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ04-0
Notes:
Page 11 of 62



TD/Engineering & Fabrication Specification # 5520-TR-333754
June 4, 2004
Rev. B

Looking at Lead End of Q1

Figure 5.0-B
55 Insulate each splice with 2/3 oyerlap, .002 x 3/8 wide kapton, (MA-292722).
i

Techfcante) Date 7

5.6 Insert piece of .005 kapton bit/wygen jpj.ices.

e ; W ,/ “— 5/
‘Bechnician(s) Date ’

57 Put splices together and insulate splice area with % overlap, .002 x 3/8 wide kapton,
part no. (292722). ) P P _
' Z 6,’ (;\ 7 (J—f:_f’

Date

-

7

Techmciants) <

5.8 Attach Q1 Bus Exit Support Part Numbers to (1 Lead as per Q1 Module Assembly
(ME-369894).

e

- Co /2N
'l;éehmcian(si‘/ Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAD4-0

Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333754
June 4, 2004
Rev. B

59 Prepare Q1 Instrumentation wire feed thru. Build per Q1 Module Assembly
Instrumentation Wire Feedthru (ME-430008). Wire Labels and descriptions are shown in
Table 5.18 and per (MB-369998).

Note(s):
USE ONLY CERN LABELS ON WIRES.

Q1 Instrumentation wire feed thru labels

Fermilab CERN

Label Label Description
wW1aQ1

EH8311+ Twist | @1 Cryogenic Heater Lead "1", lead end heater (a)

Together

TaQ1_I+ | TT8311 I+ Q1 RTD, primary Wire color: Yellow

SRR

o =’ | Pre-made |
TT8311 U+| ¢abPle | Q1 RTD, primary Wire color: Black

TaQ1_V+

TT8321 I+
ThQ1_V+

Q1 RTD, redundant: Wire color: Yellow

i

LA | Pre-made f :
TT8321 U+| ¢able | Q1 RTD, redundant: Wire color: Black

= Black U+
3 Yellow i+
(=~ Red U -

=+ Green | -

Individual Thermometer Layout

End View of Instrumentation Tube

Table 5.9

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOQXAQ04-0

Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333754
June 4, 2004
Rev. B

5.10  Slide Instrumentation Bus Assembly (ME-430008) into the proper Q1 Port as per QI
Module Assembly (ME-369894). Verify that there is sufficient slack in cable to allow for
two inches of differential thermal contraction.

e P G /2y /Y
T%ﬂ’ician(s) ~/ Date
RTD RTD
(thermometer) (thermometer)
Wires Wires
TT8321(ThQ1) TT8311(TaQ1)

Warmup Heater
Wires

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

Looking at Non-lead End of Q1

Figure 5.10-A

QI LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA04-0
Notes:
Page 14 of 62



Specification # 5520-TR-333754
June 4, 2004
Rev.B

TD/Engineering & Fabrication

Strip Heater Wires
1-2 & 3-4 circuit heater lead "1" YT1111+ (H1aQ1)
1-2 & 3-4 circuit heater lead "2" YT1111- (H2aQ1)
l 1-4 & 2-3 circuit heater lead "1" ¥T1121+ (H1bQ1)
1-4 & 2-3 circuit heater iead "2" YT 1121- (H2DQ11)

Instrumentation wires from
non-lead end {RTD and
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)
tead tap "b" redundant EE1321 (VTh1Q1)
Center tap "c” primary EE1211 {¥Tc1Q1)
Center tap "¢” redundant EE1221 (VTc2Q1)

Looking at Lead End of Q1

Figure 5.10-B

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA04-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333754
June 4, 2004
Rev. B

5.11 Weld Warm-up Healter Base Plat

MA-360007) and RTD Mount Blocks to End Plates

g-34-o¢el

Weldor(s) Date

5.12  Install Warm-up Heaters (ME-
(ME-369894).

0834} to each end of Q1 as per Q1 Module Assembly

5.12.1 Install 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).

% GlY gy

Tegﬁ’ﬁic%(s) ~ Date
¥

5.13 Install RTD’s as per (31 Module Assembly (ME-369894). Record Serial Numbers of
each RTD in the table below. Attach Data Sheet for each RTD to traveler.

5.13.1 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 Q1 Module Assembly
(ME-369894). Individual RTD wiring is shown in Figure 5.21.2-A below.

Black U+
Yellow 1+
Red U -

Green | -

Individual Thermometer Layout

Figure 5.13.2-A

_/%‘ : ECTAL
Tyé}m”ician(s) ~ Date
=

Q! EMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA04-0

Notes:
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TD/Engineering & Fabrication

5.14

Specification # 5520-TR-333754

June 4, 2004
Rev. B

Perform a continuity check on all RTD’s and Warm-Up Heaters. Record the Data below.

(ImA). 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 5§}, Attach the Manufacturer’s RTD papers at the end
of this traveler.

To measure the resistance of a Thermometer (RTD):
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.

© NooprwLN-

Push OHMF button.

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

measurement}.

Read resistance in ohms and record in traveler.

Hewlett

HP3457A

Packard

rr—

 wowm I e I o v |
ooac
| st [ e
s I st e [ s §

oQoao
cocoac
e e [ e I e
| e s | v I e

e

SENSE  INPUT

OHMF Button

U+ Black}
I+ Yellow

Blue (function) Button

U- Rad it T
|- Greenf—————

H @\
Lo Ny
“
*
S\
i
J

Thermomater
(RTD}
RTD’S
Building Temperature: 13° Time of Test: | | 'Qo
Serial No. Location Wire No. Measured Manufacturer Q
Cx. (< x L& QI Inst. Bus Side TT8311 LS. LaYy (JLI'QS,
CY (5 \ | 4o §0b Q1 Inst. Non-Bus Side TT8321 @712‘0 (aﬁﬂ-q"!’i

Cryogenic (Warm-up) Heaters

Building Temperature: 137 Time of Test: 11 + 2
Location Wire No Measured Q Manufacturer Q
QI Lead End TT8311 e, 1< 16 N
Q1 Non-Lead End TT8321 lb. S45 16 (L

Q1 LMQXA Cold Mass Modide Assembly

/O /0

Date

[

LHC Serial No.: LMQXAQ4-0

Page 17 of 62
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5.15 Hipot RTD’s to 100V. Use Droege Serial No. 910 (FNAL Part No. 51330) or equivalent.

@ Have Crew Chief verify setup and sign below before continuing.

o-29-0%

ffgw Chief Date

RTD’S
Building Temperature: __ 7 j ° Time of Test: __{ ; @9 —
Serial No. Location Wire No. | Hipot Leakage <1 uA | Manufacturer Leakage
Cx LS X I 502 Q1 Inst. Bus Side | TT8311 { | aA N4
X LS. X ) Ggop | Q Inst Non-BusSide | TT8321 <1 xh N A

Hipot Cryogenic (Warm-up) Heaters to 300V. Use Droege Serial No. 910
(FNAL Part No. 51330) or equivalent.

@ Have_Crew Chief verify setup and sign below before continuing.

g G- 29 -oF
ﬂrew Chief Date

Warm-up Heaters
Building Temperature: 237 Time of Test: __1 .0
Location Wire No Hipot Leakage <1 pA

QI Lead End TT8311 < | A
1 Non-Lead End TT8321

Q1 Non-Lea ! n < 1 A

/7% (/Y /Dy
Tc%cian(s) \“' Date
Q! LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA04-0

Notes:
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5.16 Mount the Linear Clamp Base Block (MD-369926).
bt (]2 4/0Y
Tec};ﬁician(s) ~ Date
5.17 Move the MCBX Correction Coil (MD-390312) up against the Mounting Ring on the Q1
Magnet, and bolt the MCBX Correction Coil (MD-390312) to the Q1 Cold Mass using
the Silver Plated Mounting Screw (MA-390247) and torque bolts to 500 in-lbs. per Note
4 of Q1 Cold Mass Welded Assembly (ME-390526). Shim between the Corrector and
Flange as necessary.
Techﬂcian(s) Date
XXX 5.18 Verify Alignment of MCBX Correction Coil (MD-390312) as per Q1 Cold Mass Welded
Asscmbly (ME-390526).
(124 1oy
Techl{{cmn(s) Date
AL IIASTLY:
}ﬁsponsxb[e Authority/Physicist Date
5.19 Tack weld bolts and washers for --: unting Corrector into place per Q1 Cold Mass
€ -ds5- 0y
Date
5.20 Mount the Stabilizer Assemb] -430039) onto the top of correction coil as shown in
Q1 Module Assembly (ME-369894).
N /2570y
chh)ﬁcian(s) Date
521 Feed the Lead End Loop Assembly (ME-369962) through the Stabilizer Assembly as
shown in Q1 Module Assembly (ME-369894). The Top of the Bus as it exits the Magnet
should face toward the Cold Mass at the stabilizer assembly.
' & /25 /M
Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA04-0

Notes:
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5.22

523

5.24

5.25

5.26

5.27

June 4, 2004
Rev. B

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 at top as it exits the linear cable clamp assembly.
%@“ o r2el oy

Te%icia‘rﬁs) v Date

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.

- . d:—. ) S, : b N
)/' ) G-25. o
tew Chief Date
4
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).

e - ALY LT,

Te,ol{nici;ﬁ(’s) Date

Wrap Glass Tape and Kevlar String on the area between the magnet and the Linear Cable

IREIEY

/'Péchnician(s)\“' Date

“Attach Face Plate fpr Corrector Leads (MD-390671) to front surface of Correction Coil.
= Zf_:" ] - IS T
= i A (- [25/9¢

’I}&nician(s) Date

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).

Vs -2 l-od

) /?c‘h'niciaﬂn(s) Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ4-0

Notes:
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5.28 Solder MCBX Corrector Magnet Voltage Tap Wires (MA-369832) as per Q1 Module

Assembly ME-369894).
y (o 26-09

T T,
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 Brackets
(ME-430015) as shown in Q1 Module Assembly (ME-369894) and pack with Green
Putty.

TS o0 (-2 -
/;ffhniciim(s) Date
5.30  Attach Q1 Lead End Spider Assembly (MD-430042) to Expansion Loop Assembly
\S_I!IB~36 962) and Corrector Coil Bus as shown in Q1 Module Assernbly (ME-369894),

o= Co 2 -

Date

Attach Backing Spline (MD-430053) to area between Linear Cable Clamp Assembly and

Lead End Spideg Assembly (MD-430042).

Tef}ﬁ\ician(s) - Date

5.32  Wrap Glass Tape and Kevlar String on the area between the Linear Cable Clamp
Assembly and the Lead End Spider Assembly (MD-430042).

1 l/;']/ggfh)\{

chyician(s) - Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOQXAQ4-0

Notes:
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6.0 Electrical Inspection
6.1 Perform an electrical inspection on each of the Individua! 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. SetTest Currentto 1 amp.
3. Set Scale to 2V full scale.
4. Turn temperature compensation on.
5. Turn test current off.
6. Connect |y to Q4 inner power lead as shown in figure.
7. Connect I 5 to Q3 inner power lead as shown in figure.
8. Turntest current on.
9. Connect Vy and V| to voltage taps as shown in resistance table.
10. To measure Total with leads, connect Vy, to Q4 power lead and Vo to Q3 power lead.
11. Read resistance and record in traveler.
1Cold M Electrical men
EE1311 (CERN) EE1321 (CERN)
VTb1Q1 {(FNAL) VTh2Q1 (FNAL)
b1 (KEK) b2 (KEK)
e i R L L P R e — — [ it o
EE1211 (CERN)
VTc1Q1 (FNAL)
c1 (KEK)
""" EE1221 (CERN)
VTe2G1 (FNAL)
¢2 (KEK)
_ [t
]
— Jl
AN
K
;‘
e el T R
EE1111(CERN) EE1121 (CERN})
VTa1Q1 (FNAL) VTa2Q1 (FNAL)
a1 {KEK} a2 (KEK)
VALHALLA
scienTiic 43008
1A
xxx ohms @ VHIO G‘Hi
Resistance
Test Temp Vio O GT::
Full Scale 20mV 200mv 2y Current Comp
Voltage [ I ¥ ] I ] [ ]
Q1 LMQXA Cold Mass Module Assembly LLHC Serial No.: LMOXA04-0

Notes:
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(Q1) Resistance Nominal to Q
Voltage Tap Serial Numbers Total Resistance
Connect| Fermi k CERN | KEK
Vy |VTaiQl |EE1111 |  al J 349
Vip [VIelQI [EE1211 | ¢t /|7 STy
Vi |VTelQl |EE1211 c1
Vo [VTbIQ1 |[EE1311 b1
Vi |VTalQl [EE1111 al
- Vio |[vTb1Q1 [EE1311 b1
Total Resistance with Leads
Vi Q4 Power Lead /r@ _ {408
Vio Q3 Power Lead ‘%Fa“é' 9

o

7 LY,AV G 2x 10y
Techgieian(s Date

Check resistance of Redundant Voltage Taps.

Q1 Redundant Voltage Taps

Connect Fermi CERN KEK Resistance
Vi | VTa2Q1 | EEmM21 | a2
Vo | VT2l | EE1221 | o2
Vui VTc2Q1 EEt1221 c2
Vio VTb2Q1 EE1321 b2
é?/ & /0y
Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA04-0

Notes:
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Specification # 5520-TR-333754
June 4, 2004
Rev. B

To measure Ls and Q of a Q1 Cold Mass:

1.
2.

3.

Q1 LMQXA Cold Mass Module Assembly

Use Hewlett Packard HP4284A digital LCR meter.

Turn line switch to on. The words “Measurement Display” should now be highlighted
in the upper left corner of the display screen.

Use cursor buttons {shown in figure with arrows) to toggle down until “function” is
hightighted near the upper left corner of the display screen.

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

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

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

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

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

Read Ls and Q from display and record in traveler.

EE1212 (Q2a)
EE1512 (Q2b)
VTet {FNAL)

EE1222 (Q2a)
EE1522 (G2b)
o VTC2 (FNAL)

EE1122 (G2a)
EE1422 (Q2b)
VTa2 (FNAL)

"EE1112 (02a)
EE1412 (Q2h)
VTal (FNAL)

EE1312 (Q2a)/ EE1322 (Q2a)

Pole Splice  £pig12 (q2n)  EE1622 (Q2b)
VTb1 (FNAL)  VTb2 (FNAL)
Hewlett
Packard HP4284A
=
Lg: xx % &
Q: xxxx ]

Line

Leur Lpot Hpot Hewr
i 0§38

LHC Serial No.: LMQXA04-0
Notes:
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Q1 LMQXA Cold Mass Module Assembly

June 4, 2004
Rev. B
(Q1) Inductance Nominal ~ to mH
Voltage Tap Serial Numbers
Connect] _Fermi FQERN K§K ‘Total Inductance
Leor [VIclQl [EE1211 ol 1 5 L8350y
Hpor [VTc1Ql [EE1211 c1 _
Leor |VTbIQ1 |EE1311 b1 (5. 776 mH
HPOT VTalQl EE1111 al .
Lot |VTbIQ1 |EE1311 b1 31 pos Hi
(Q1) Q-Factor Nominal ~ to
Voltage Tap Serial Numbers
Connect| Fermi ] CERN | KEK Total Q
Heor |VTalQl [EE1111 a1 .
Leor |VTclQl |EE1211 c . 3
Hpor [VTc1Ql |EE1211 cl v
Lpor |[VTB1Q1 [EE1311 b1 ) '
Hpo'r VTalQl EE1111 ai 2
Leor [VTDIQI |EE1311 b1 b
— A /2412
Technic}ﬁ((s)v Date

LHC Serial No.: LMOXA04-0
Notes:
Page 25 0of 62
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To measure the resistance of a Thermometer (RTD):

P

U+ (Black) to Sense HI
I+ (Yellow) to Input HI
U- (Red) to Sense L.O
[- (Green) to Input LO
5. Push blue button {function key) once.
6. Push OHMF butten.
7. Verify arrow in readout is above the 4WQ {meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler,

Use Hewleit 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.

Specification # 5520-TR-333754

HP3457A

ottt [ it [ mion 5 v | [ v [ e | v |
| I e Y o s | e o ] e |
oood | e Y s | e |
CICoeI e e e Y s e |

SENSE  INPUT

June 4, 2004
Rev. B

o\|'

r\\.

/f
OHMF Butten Blye {functicn) Button

o

U+ Black |
H Yellow ;- e,

U- Red e

I Greenf———"""

Thermometer
(RTD}

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

NO O s LN

B.

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.

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.

Read resistance in ohms and record in traveler.

Hewlelt
Packard

Line 1 L
O oo

SENSE INPUT

HP3457A

s | s e
ot I st I o [ ot
oo cd
ooaoodocda

awa
s I s i o |

I::l[::ll%l
L

B 2\

Q1! LMQXA Cold Mass Module Assembly

]
OHMF Button Blua {function) Button

Warmup
Heater

LHC Serial No.: LMOXA04-0
Notes:
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Q1 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (x 5°): 70°
Component Fermi CERN Resistance
Q1 RID, primery [ ma [ Ten | Lecis o
Q1 RTD, redundant TbQ!1 TT8321 &7.705 Q
Q1 Cryogenic (warm-up) Heater (LE)- | o | m | E
~ wireattop (CERN#1 14) o WiaQl - EH_8311+ y o
Q1 Cryogenic (warm-up) Heater (LE) - w2aQt | Eveat- | I6. 1S L
wire at bottom (CERN#1 |-) N '- E Q
Q1 Cryogenic (warm-up) Heater (Non-LE) -
wire at top (CERN #2 |+) WibQL | EHBS21+ s
Q1 Cryogenic (warm-up) Heater (Non-LE) - W2bQl EHB321- I (O
wire at bottom (CERN #2 I-) Q
T /Q,C/ (r(2870Y

Teclﬂfan( s) v Date

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

Q1 Protection (Strip) Heater Resistance
Fermi | CERN KEK De_scriptionl_ __Limit Resistance
H1aQ1 [YT1111+| HA1 B |
H2aO1 | YT1111-[ HA2 ClreultA 1 8 30 o
H1bQ1 | YT1121+ HB1 Circuit B o |
H2bQ1 | YT1121-| HB2 30 192

R (/28704

chWn(s) Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA04-0
Notes:
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6.2 Using the HP4284A, connect power thru the corrector Power Leads
(HA1 and HB1 to measure Q1-H1 or VAl and VB1 to measure Q1-V1).
Connect the Sense Leads as shown in table below and record resistance.
MCBX Corrector Coil Taps
Component | FermiLab Label 'l CERN Label l_ Resistance
. m—— ~ - T —r— — /
-H1 : N i i , 3 S . N
HA NA | 3B g
vVTV1 EE8111
Q1-v1
VA1 N/A 334.33
; (o (2615
chhnic%h(s)"f -7 Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA04-0
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-369776).
. _ (r/ 29 [ oY
Tecﬁnician(s) N Date
7.2 Align IP End Dome (MD-390172) as shown in Q1 Cold Mass Welded Assembly
(ME-390
. (o p 26 12
Techni n('§)/ N Date
7.3 Level the IP End Dome (MD-390172) using the Ball Socket (MD-369777) and the Mini
Level.
e /3510y
Technicdan(s) ~ Date

7.4 Mark the IP End Dome (MD-390172) and the End Plate with a Horizontal Witness Line.
This Step will be usgd in Step 9.4 to reposition the Domes prior to Welding.

(o /29 /OY

Date

7.5 Remove the IP End Dome (MD-390172) from the Tooling.

L= L 125/0Y

Technic;éﬁ(s) v Date

7.6 Attach Non-IP End Dome (MD-390172) (Q1) to the End Dome Positioning Fixture
(MD-369776).

C,:? [25 /0y

Date

Technician(s)

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA04-0
Notes:
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7.7 Align Non-IP End Dome (MD-390172) as shown in Q1 Cold Mass Welded Assembly
(ME-390526).
- 'W/ (. (2 579Y
Techpttian(s) Date
7.8 ILevel the Non-IP End Dome (MD-390172) using the Ball Socket (MD-369777) and the
Minj Level.
- C 125 12
Te%cian(s) ~ Date
7.9 Feed the Electrical wires/bus through the proper ports as the Non-IP End Dome
(MD-390172) is brought into position against the End Plate.
7 Gt esloly
Teghnician(s) g Date 4
7.10 Mark the Non-IP End Dome (MD-390172) and the End Plate with a Horizontal Witness
Line. This Step will be used in Step 9.7 to reposition the Domes prior to Welding.
CLRELOY
Date
7.11 Remmig the Non-IP End Dome (MD-390172) from the Tooling.
7 C R/
nician(s)v Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ(M-0

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

Mini Level Serial Number: 3/ Y45

' Z (o [24/0Y
Techmﬁan(ts'j/ Date

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

=, G /2 foy
Teclﬁ{cian(s) o~ 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.

! =
Record the Magnet Level here 07

= £ /26/9Y
Tecyﬁcian(s) ~ Date

7.15 Remove the mini level but leave the KEK Cold Mass Leveling Bracket (MD-390711})
mounted to the Cold Mass.

=zl Lo [29/0Y

w’(s) o Date
7.16 ove the Coldmass to the Assembly Table.

| ' / fea Ly
T}fﬁnicﬁrﬁr N Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ04-0
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 Isopropyl Alcohol
(Fermi stack &1920-0300) as per Insulated Beam Tube Assembly for Q1 (MD-369746).

- .r,“ . " .
i/ Lo (257 9y
T?pxcian(s) -/ Date
8.2 Using Insertion Tooling, insert the Beam Tube (MD-369955) into the Magnet Assembly
as per Beam Tube Insertion Tooling (MD-369789).
i k / / 2/ 2 ) /0 (’/
Te?{ﬁician(s) ~ Date
8.3 Position the Beam Tube (MD-369955) longitudinally per Q1 Cold Mass Welded
WEG 0526).
- K / (o /LT 10Y
muan(s) N Date
8.4 ¢ a mark 40mm from the lammanons on IP End of the Beam Tube.
/ 7 7 %fq /( é/'”’j:’c . }/’2‘;/%
L‘I‘Echmci/n(s) AT Date
8.5 Verify that the placement of the mark in Step 8.4 is correct.
- . - @ . 1.7 O-’
7“Gfew Chief Date
8.6 U%mg the Wachs Cutter, cut the [P End of the Beam Tube at the mark.
',.f7fechmclan(s) Date
3.7 Measure the inside Beam Tube length and record this measurement below.
Step Description Measurement
Beam Tube Length 8 O 2
8.7.1
Subtract 7725mm {+0/-4mm) - 7725mm
8.7.2 (Length to be cut from Non-IP End) = 3477
7”& b-Toox
echmcmn(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA04-0

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.
foit e S Lz ey
‘PeChniciants) : Date
89 V%he placement of the mark in Step 8.8 is correct.
o [ so-oF
;Yew Chief Date
8.10 Using the Wachs Cutter, cut the Non-IP End of the Beam Tube at the mark.
LA e, D o 50 - T
. chnician(s) Date

8.11 Measure and verify Beam Tube length is 7725 (+0/-4mm). Record Actual Beam Tube
Length below.

Actual Beam Tube Length ‘7: 72 g A

-~
Y Cf" - ) Ly C§//
/ hafcian(s) Date
J - §
Responsible Authority/Physicist Date 4

XXX 8.12 Hipot the Beam Tube to coil, heaters and ground. (5kV) (Max. Leakage < 0.5puA)

Have Crew Chief verify setup and sign below before continuing.

Hipot Leakage or Failure Voltage Pass Fail
Beamn Tube to coil, heaters /—4
and ground P D _/(/ /J —

@éﬁf e /30/0y

Techgitian(s) 7 Date
Responsﬁle Authority/Physicist Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ04-0

Notes:
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9.0 Dome Installation

X 9.1 Tack weld the corrector mount; lace as per Q1 Cold Mass Welded
Assembly (ME-390526).
g - 30-24
Weldor(s) Date
9.2 Mount and adjust the Shipping restraint screws.
Note(s):
Weld to corrector if necessary.
RSN N A4
e /"’ P /:.«/ 7/ e /Oy
Tc/eﬁnician(s) W Date
9.4 Reposition the iP End Dome as shown in Q1 Cold Mass Welded Assembly
(ME5390526) using the Horizontal Witness Line from step 7.4.
7 /270y
Teehnician(s) Date
9.5 Tack weld the IP End Dorpe’iyi place at approximately 6-8 places around the Dome per
Q1 Col Mass Welded Hssebly (ME-390526).
- /-~ &- o</
Weldor(s) Date
9.6 Weld the [P End Dome, skip weld around to minimize distortion per Q1 Cold Mass
7 - g -0
Weldor(s) Date
9.7 Reposition the Non-IP End Dome as shown in Q1 Cold Mass Welded Assembly
(ME-390526) using the Horizontal Witness Line from step 7.10.
: % 2/2 /0y
Teqﬁrﬁcian(s) Date
9.8 Feed the Electrical wires/Bus through the proper ports as the Non-IP End Dome is
brought into positioyagainst the End Plate.
=ty 22 foy
Tecpﬁ{cian(s) w7 Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA04-0
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9.9 Ensure Spider Assemby (MC-369973) is installed properly as per 31 Module Assembly
(ME-369894),

/-7 -9

Date

in place at approximately 6-8 places around the Dome

ly (ME-390526).
7-2-2¢
Date

9.11 to minimize distortion as per Q1 Cold
7~ &~0 "7/
Weldor(s) Date !
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA04-0

Notes:
Page 35 of 62



TD/Engineering & Fabrication

10.0 Suspension System Assembly

Specification # 5520-TR-333754
June 4, 2004
Rev. B

10.1 Clean the Suspension System with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes
(Fermi stock 1660-2500) or equivalent.
Part Name Part Number Quantity Completed

Fixed Support Assembly (ME-390041) 1 l/
Sliding Support Assembly (ME-390042) 1 1,/
Tie Bar Assembly (ME-390400) 2 v
Tie Bar Shim, 6.4mm (.250"") (ME-390118) 4 L

Tie Bar Shim, 2.4mm (.093") (ME-3%0119) 4 /
Tie Bar Shim, 0.8mm (,031") {ME-390120) 4 o
Suspension System Adjusting Screw (MB-390039) 8 v
M16 x 70mm SHCS (MA-393021) 8 e

(656° ID x 138" OD 1 43" THK STN STEEL) | MA-390377) 8 v

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

gquivale it
— ’/({,. 7____,_...,_\\
A7

_ T;timician( s)

10.2

the Non-12 End.

A
Vo

: --"‘T/ciinic'ré?:(s)

Q1 LMQXA Cold Mass Module Assembly

Page 36 of 62

1O od

Date

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

/O, O4

Date

LHC Serial No.: LMOXA04-0
Notes:
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— 10.3 Install the Suspension System Adjusting Screws (MB-390039) and Washer (MA-390377)
into the Vacuum Vessel to hold the Fixed Support Assembly in place. Coat all screw
threads with Molybdenum Disulfide prior to installation.

P

\j - S |

i T-10-O%
/Tfﬁnician(s) —

10.4 Adjust the Vertical and rotational alignment of the Supports using the Suspension System

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

Wall.

Adjusting Screw
(MB-390039)

s
Date
10.5 Insert the Sliding Support Assembly (ME-390042) in to the Vacuum Vessel and position
at the IP v
. = -
7 'J’f"(’_{’) J 7‘/0“64‘
/T;(c‘hnicfaf{(s) Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA04-0
Notes:
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10.6 Install the Suspension System Adjusting Screws (MB-390039) and Washer (MA-390377)
into the Vacuum Vessel to hold the Fixed Support Assembly in place. Coat all screw
threads with Molybdenum disulfide prior to installation.

\\Zﬁ}:} T of

' ,-7‘nician(§) Date
10.7 djust the Vertical and rotational alignment of the Supports using the Suspension System
Adjusting Screws (MB-390039). Ensure all four screws are in contact with the Support
and that Diametrically Opposing Support Lugs are equidistant from the Vacuum Vessel

Wall.

Adjusting Screw
(MB-390039)

‘_/ZJ/VZ/)/;‘_;" 7 ke -? ’ < ,:;/471._:{/
Technieian(s) .« Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA04-0

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

i B s o Oﬁa
}@(mician(s) ) Date

10.9 Measure the distance between the Suspension Rings at the bottom of the Threaded Rods.
Install Threaded Rods after measurements.

Non-IP North to IP North 4,80

Non-IP South to IP South 4' | S 9.)
- 7 /0-cn

echnieian(s) Date
10.10 / Measure from the face of the IP end vacuum vessel flange to the inside surface of the
IP end suspension system.

Record measurement here: 3 @ mm

Km 7SO o
/ﬁachnician(s) Date

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

Record measurement here: 7 2"5 "’; e 2ol S

Pl

e

L eco T O oF
7Echnician(s) Date
10.1 Label the IP End Support and the Non-IP End Support.
Writing op-the G-11 Support is acceptable).
(\____g 9 r/jt/l}wwmpp ptable) .
| st e 0 T S~ OF
/ Te¢hnicidn(s) Date

10.13  Loosen each Suspension System Adjusting Screw (MB-390039) 1/2 turn and remove the
Suspension System from the Vacuum Vessel.

- ’-‘yf' ) ‘ ]
///// T ’Z{”/’/ / / /( 'f’/c:f 5
Teéhniciants) - = ‘ 5

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

adjustme the tooling. 7
/7liciarn(s) Date
Q1 LMQXA Cold Mass Module Assembly LLHC Serial No.: LMOQXAQ04-0

Notes:
Page 39 of 62



TD/Engineering & Fabrication Specification # 5520-TR-333754
June 4, 2004
Rev. B

10.15  Assemble the Suspension Mounting Brackets (MD-390279) to the Support Assemblies.

/ echnician(s) Date

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-I_lE_,‘Ends.
S i TP

Techf 01( ‘(:s{ Date
X 10.17 lcrify locking collars exist only at Non-IP End support.
/-/2 - g
Date

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

4 Record Shim size and location below.
\blx EastNorth  + (0 S/ East-South __+ ,
Dp}, Center-North ]\)/f\ ﬂe.' Lenter-South ‘\.) _f/ ﬂ
West-North West-South___, ({0 X
P 7/ LA/ 04
Technician(s) < Date

Alignment of the Cold Mass and the Support System.

o0 J-/2 &F
,-?r’ew Chief Date

X 10.19  Verify the,

10.20  Weld the Cold Mass to the Outboard Cold Mass Brackets as per (ME-390525).

/%W Sé}ci"/ - 12- ohy

Weldor(s) Date

10.21  Weld the Shielding Blocks (MB-390534) to the Cold Mass per Q1 Suspension System
Insta/llation (ME-390525).

LA A (A 7/12/6 2

Weldor(s) ) Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ04-0
Notes:
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1022 Add 111mm to the number recorded in Step 10.10 and record below.

Recorded measurement from Step 10.10: (2 D&

Add: + 111mm
Record New Total: W L2 1414
e oA
4 ST
- }échnician(s) Date

1023 Add 112.5mm to the number recorded in Step 10.11 and record below.

b "3
Recorded Measurement from Step 10.11: 4;..;_1 2019
Add: + 112.5mm

Record New Totalif> 21445 212/, v
e >-/5- a7

Technician(s) Date

10.24  Position the IP End of the Beam Tube at the distance recorded in Step 10.22 from the
inside suytace of the IP G-10 support.
%D /- /3-o¥F
/‘;échniéian(s) Date

10.25  Measure the Non-IP End of the Beamn Tube from the inside surface of the Non-IP End
support. Compare this number to the number recorded in Step 10.23.

Note(s):
These numbers should be the same to within 1 mm. If these numbers
differ greater than 1 mm, contact Responsible Authority/Physicist.

Record measurement here: 2132

Recorded measurement from Step 10.23: 2070, 5

I/ f?‘@% “7" wiser]
. ﬁmiciau(s) Date

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

Record measurement here: 36
\‘} ;o
A Ar 7 </3 - oF

/ﬁhnician(s) Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA04-0
Notes:
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1027  Subtract 15mm from the number recorded in Step 10.26. This is the Spacer width for the
IP End. Record below.

Recorded Measurement from Step 10.26: AL
Subtract: - 15mm
Spacer width for the IP End: 2\
e A Sy =t
;Echnician(s) Date

10.28  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: IS"'

-

%@ I~ S o

// echni'ci'ﬁ'n(s) Date
1029  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: i 5
Subtract: - 15mm
Spacer width for the Non-IP End: &

| ;<@ T2 g
//I{tfchnicianﬁ) Date

Q1 LMQXA Cold Mass Mcdule Assembly LHC Serial No.: LMOXA04-0
Notes:
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. 11.0 Cold Bore

11.1 Flare both ends of the Beam Tube using Flaring Tool (MC-390416) per Q1 Cold Mass
Welded Assembly (ME-390526).

[ B S e g
L ' - _: - { Yot b—/
Technician(s) i Date

11.2 Add Spacer between Beam Tube Flange and IP End Dome, if necessary.

acér Added? Yes E] No CJ

7/ Fr o9
/ Tey nici‘ﬁn(s) Date -

113 Position Cold Bore Flange (MC-390538) over the Beam Tube and onto TP End Dome

er Q1 Cgld Mass Welded Assembly (ME-390526).
e /6 oF

.~ Telkhniciants) Date

1.4 Weld the Beam Tube to the Flange at IP End as per Q1 Cold Mass Welded Assembly

. (ME-390526). |
SO Y e F/F%&/@V
Weldor(s) Date
- 115 Position the Cold Bore Flange (MC-390538) over the Beam Tube and onto the
Non-IP Egd Dome (Q1) per Q1 Cold Mass Welded Assembly (ME-390526).
‘%%ZZD e A =
/”I( hnician(s) Date
/lfg\ Weld Beam Tube to Flange at NON-IP End as per Q1 Cold Mass Welded Assembly
C'M (ME.¢;90526).
'/ ' 7 N A r
’ <7

Jidr [ —— '-7//"/7
ﬁNe]dor(s) Date

XXX 117 Perform a stretched wire measurement of the system to align the Cold Mass within + .2 mR.

M ) /14 /0%
Res'ponsib} Authority/Physicist Date A

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA04-0
Notes:
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11.8 Align Beam Tube and the Flange at [P End per Q1 Cold Mass Welded Assembly (ME-390526).

T g JZ S~

echnician(s) Date

119 /' Weld the Flange to the IP E

ome as per Q1 Cold Mass Welded Assembly
{ME-3p0526). ‘

7~ 19 ~0c)

Date

11.10 ube and Flange at NON-IP End per Q1 Cold Mass Welded Assembly (ME-390526).

Stz > 7-/9- 05

Tg€hnician(s) Date

11.11 " Weld the Flange to the Non-IP
(ME—39")526).
s - a

Dome as per Q1 Cold Mass Welded Assembly
/ .

7 rt- o</
Weldor(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQOXA04-0
Notes:
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12.0 Electrical Inspection

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

To measure the Resistance of a Q1 Cold Mass:

Use Valhalla Scientific 4300B digital micro-ohmmeter.

Set Test Current to 1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Turn test current off.

Connect iy, to Q4 inner power iead as shown in figure.

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

Turn test current on.

Connect Vi and V ¢ 10 voltage taps as shown in resistance table.
. To measure Tota! with leads, connect Vi, to Q4 power lead and V o to Q3 power lead.
Read resistance and record in traveler.

Q1 Cold Mass Electrical Measurements

~OQOENDO WD

— —

EE1311 (CERN) EE1321 {CERN)
VTb1Q1 (FNAL) VTb2Q1 {FNAL)
b1 (KEK) b2 {KEK)

EE1211 (GERN)
VTe1Q1 (FNAL)
c1 (KEK)

EE1221 (CERN)
VTc2Qt (FNAL)
2 (KEK)

O Do ek

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

at (KEK) a2 (KEK)
VALHALLA
SCIENTIFIC 43008 1A
xxx ohins @ VH'O GIH‘
Resistance

Test Temp VLQO r—

o
Full Scale 20mV 200mv 2v  Current Comp
Voltage [ I I 1 I ] 1 ]

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA04-0

Notes:
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(Q1) Resistance Nominal to Q
Volt Serial Num
o.age T.ap bers Total Resistance
Connect| Fermi CERN KEK
Vio |[VTcIQl [EE1211 | o 3.9 9
Vu |VTclQl |EE1211 cl o
Vio [VIbIQI |EE1311 b1 S, 4S5 3 Q
Vi |VTalQl [EE1111 at '
Vio IVTbIQI [EE1311 b1 L 97 / QI
Total Resistance with Leads
Vi Q4 Power Lead ‘
Vo Q3 Power Lead é;o ¢ i 0/ Q
o Heutd 7]19]g¢
Tedﬁnician(s) Date !
Check resistance of Redundant Voltage Taps.
Q1 Redundant Voltage Taps
Connect Fermi CERN Resistance
- ” piiis GECHATE] (N — TR L
Vo | vroQr | EEfrer | il N
Vio VIc2Q1 | EE1221 ] 3, Y¥2 ﬁL
Vi VTc2Q1 EE1221 c2
Vio VTb2Ql EE1321 b2 2952
M g 2/13lgy
Technician(s) Date '

Q1 LMQXA Cold Mass Module Assembly
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To measure Ls and Q of a Q1 Cold Mass:

1. Use Hewlett Packard HP4284A digital LCR meter.

2. Turn line switch to on. The words “Measurement Display” should now be
highlighted in the upper left corner of the display screen.

3. Use cursor buttons (shown in figure with arrows) to toggle down until “function” is
highlighted near the upper left corner of the display screen.

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

5. Scroll to “integer” using the cursor buttons. “Integer” will have the option “medium” chosen.

6. Press the 3" button of five. The word “medium” should change to “long”.

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

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

9. Connect Hg, and Lnot to voltage taps as shown in table.

0. Read Ls and Q from display and record in traveler,

EE1212 (Q2a)
EE1512 {Q2b)
VTc1 (FNAL)

EE1222 (Q2a)
—— EE1522 (Q2b)
_ VTc2 (FNAL)

EE1122 (Q2a)
EE1422 (Q2b)
VTa2 (FNAL)

\ | EET112 (Q2a)
B . | eE1412 (Q2b)
,' VTal (FNAL)

EE1312 (Q2a)’ EE1322 (Q2a)

Pole Splice e 512 {G2n) EE1622 (G2b)
VTb1 (FNAL)  VTh2 (ENAL)
Hewlett
Packard HP4284A
—
Lg xxxx E &
-l =
: i |
Q: oexx 2 T
Ee Leur Lpot H8t Hour

S~

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ4-0
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(Q1) Inductance Nominal ~ to mH
Voltage Tap Serial Numbers
Gomeo]_Fermi | CERN | WK | To'% MOMTReS
Leor [VTCIQl - |EE1211 | ¢t |§, Lng ~___mH
Hpor |VTclQl |EE1211 ct _
Leor |VIbIQI |EE1311 b1 IS 4577 mH
Hpor |VTalQl |EE1111 al TN G 20.G 25
Leor {VTbIQ1 |EE1311 b1 m H
(Q1) Q-Factor Nominal ~ to
Voltage Tap Serial Numbers
Gommect] Fermi | CERN | Kek | o=
Hpor |VTalQl |EE11 1 al ' \ ‘
Leor |[VTc1Ql [EE1211 | 1 e
Hpo'r VTelQl EE1211 ¢l
Leor [VIP1Q1 |EE1311 b1 1 v I
Hepor [VTalQ1 |[EE1111 at

BTy

June 4, 2004
Rev. B

Tec{mician(s)

Q1 LMQXA Cold Mass Module Assembly

LHC Serial No.: LMOXA04-0
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To measure the resistance of a Thermometer (RTD):

1. Use Hewlett Packard HP3457A digital multimeter.
2. Record temperature of building within +/- 5 degrees.
3. Press line button to turn 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 biue button (function key) cnce.
6. Push OHMF button.
7. Verify arrow in readout is above the 4WQ (meaning a 4 wire resistance measurement).
8. Read resistance in ochms and record in traveler.
hewen HP3457A SENSE INPUT
: m T Y s Y ko J i | e ) e ] s ) e HO
OO oMo )
o OO oo Lo Ry
Line 3 3 s [ s o oo |2enono \\
0Ooopoo i
3
i

OHMF Bution

/J

Blue {function) Button

U+ Black |—-”"—'—-——-

b Yeliow | - o e
U-Red |———— "%,
i Green g

Thermomeler

(RTD)

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

No RN

8.

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 bution (function key) oncs.

Push OHMF button.

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

Read resistance in chms and record in traveler.

Hewlett
Packard

e DODoOoOo/m Ooooo Lo
Lne 0 X3 e I s Y s e s sl e R R R o )
[ e I e / KICCN
\ - -

HP3457A SENSE INPUT
[ s e |

s menes | s Y e

Q1 LMQXA Cold Mass Module Assembly

7
OHMF Sutton Blue (function} Button

Warmup
Heater

LHC Serial No.: LMOXAQ04-0
Notes:
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Q1 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (& 5°): 7E°
Component Fermi 'l CERN Resistance
Q1 RTD, primary TaQl L S, Q
Q1 RTD, redundant ThQl TT8321 E,? 7 33 o)
Q1 Cryogenic (warm-up) Heater (LE) - | ermaiie | o '
wire at top (CERN #1 I+) WiaQl | EHB3H+ | <
Q1 Cryogenic (warm-up) Heater (LE) - | - .. - g 1 ’ 184 (9
wire at bottom (CERN #1 1-). W@l E%1 “D 'l Q
Q1 Cryogenic (warm-up) Heater (Non-LE) -
wire at top (CERN #2 |+) WibQl EHB321+ ﬁ '89
(1 Cryogenic (warm-up) Heater (Non-LE) - W2bQ! EH8321- : (o '5
wire at bottom (CERN #2 I-) Q

JAeul 219/

Technician(s) Date '

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

Heater Resistance for Q1.

Q1 Protection (Strip) Heater Resistance
Fermi CERN KEK | Description Limit Resistance
H1aQ1 |YT1111+] HA1
+——— Circuit A T
H2aQ1 | YT1111-| HA2 | 3897 )
H1bQ1 | YT1121+| HB1 Circuit B a
ircui
H2bQ1 | YT1121-| HB2 Y2 202"91
V) 21414y
Technician(s) Date !

Q1 LMQXA Cold Mass Module Assembly
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? 122 Using the HP4284A, connect power thru the corrector Power Leads
(HA1 and HB1 to measure Q1-H! or VAl and VB1 to measure Q1-V1).
Connect the Sense Leads as shown in table below and record resistance.
MCBX Corrector Coil Taps
Component FermiLab Label CERN Label Resistance
- VTH1 EEB121 S |
Q1-H1 s : .
HA1 “N/A 262 g
VTV1 EE8111
Q1-v1 ,7 e /
VA1 N/A ) Qi
BT
Cr Fioa 12 of
Technician(s) ?{“ Date
XXX 123 Hipot according to table below. Hipot to 3kV. Maximum leakage is 3uA.
jief verify setup and sign below before continuing.
yNINYLL
Date
Hipot Heaters to Coil and Ground.
High Potential Grounded Floating Leakage
All Strip Coils, Yoke, Q1 Instrumentation Bus, Lead and
Corrector Coil Busses, RTD's and Warm-up Nothing i q
Heaters Heaters , Q M
Hipot Coil to Heaters and Ground.
High Potential Grounded Floating Leakage
Strip Heaters, Yoke, Q1 instrumentation Bus,
All Coils BkA and 5kA Lead Busses and Corrector Coil Nothing
Busses, RTD’s and Warm-up Heaters R 3 9’7 #f

Technician(s)

) Forn

ResponsibE: Authority/Physicist

Q1 LMQXA Cold Mass Module Assembly
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Date
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130  Instaliation of Hypertronics
13.1 Assemble/Install Hypertronics Connectors, without Cover at Non-1P End as per

Q1 Module Assembly (ME-369894). Pin Numbers for connectors are shown in Table
13.1 below

Table 13.1

Femilab | CERN | KEK

Module | Pin Description
M1

Label Label | Label

Blank Module

M2 1 |VTatQl  |EE1111 |a1 Q1 Lead Voltage Tap "a", primary
M2 2 |vrad  |EE1121  |a2 Q1 Lead Voltage Tap "a",redundant
M2 3 |vTciQt [EE1211 |t 1 Center Voltage Tap "¢", primary
M2 4 (Vi1 [EE1221 |2 Q1 Center Voltage Tap "G", redundant
M2 5 EE1311
M3 1
M3 2
M3 3 |Empty Empty No Connection
M3 4 [Empty Empty No Connection
M3 5 [vIib2Q1 |EE1321  |b2 Q1 Lead Voltage Tap "b" redundant
M4 1 Biank Module
M4 2
M4 3
M4 4 .,
M4 5
M5 1 [VIHI EEB121 Corrector voitage tap Q1-H1 (skew dipole) (on MCBX, MCBXH, A+ lead)
M5 2 [vTvi EEB111 Corrector voitage tap Q1-V1 (normal dipole) (on MCBX, MCBXV A+ lead)
M5 3 |Empty Empty Ne Connection
M5 4 [Empty Empty No Connection
M5 5 No Connection
M6 1 Blank Module
M6 2
M6 3
M5 4
) 5
M7 1 Q1 Cryogenic Heater lead end - wire at top (CERN #1 |+)
M7_| 2 [W2aQ1 [EHB3NI- Q1 Cryogenic Heater lead end - wire at botton (CERN #1 |-}
M7 3 (WibQ1  [EHB321+ Q1 Cryogenic Heater non-lead end - wire at top (CERN #2 |+)
M7 4 |W2bQt  |EH8321- Q1 Cryogenic Heater non-lead end - wire at bottom (CERN #2 |-)
M7 5 No Connection
Q1 EMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA04-0

Notes:
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Q1 LMQXA Cold Mass Module Assembly

. Fermilab | CERN | KEK .
Module{ Pin Label Label | Label Description
1 |Blank Blank Modulle
2 {Blank
3 |Blank
4  |Blank
5
Ma 1 |Hia1 YT1111+ |HA1 Q1 Protection (Strip) Heater, {"a" circuit) (CERN lead #1+)
Mg 2 |Empty Empty No connection
M3 3 |Hz2aQ1 YT1111-  jHA2 |Q1Protection (Strip) Heater, ("a” circuit) (CERN lead #1-)
M9 4 |Empty Empty No connection
M9 5 |[Hib YT1121+ |HB1  |Q1 Protection (Stri
M10 1 |Empty Empty
M10 2 |Empty Empty No connection
M10 3 |Empty Empty No connection
M10 4 H2bO YT1121-  [HB2 |Q1 Protection (Strip) Heater, (*b" circuit) (CERN lead #2-)
M10 5 |Em Em No connection
M11 1 Blank Module
M11 2
M11 3
M11 4
S M1 5
Note: Pin Numbers of Module M12 are not listed in numerical order.
M12 T_[TaQl I+ [118311 I+ Q1 RTD, primary Wire color: Yellow
M12 2 |Ta1_)- |TT83111- Q1 RTD, primary Wire color: Green
M12 3 [TaQt V+ [TT8311 L+ Q1 RTD, primary Wire color: Black
M12 4 [TaQ1_V- |[TT8311 U- Q1 RTD, primary Wire color: Red
M12 5 IThQ_l+ |[TT8321 I+ Q1 RTD, redundant: Wire color: Yellow
M12 6 [TbQ - |TT83211- Q1 RTD, redundant: Wire color: Green
Mi12 11 |TbQ1_V+ |TT8321 U+ {H RTD, redundant:. Wire color: Black
M12 10 | ThQ1_V- |TT8321 U- Q1 RTD, redundant: Wire color: Red
M12 9 |Empty Empty No connection
M12 8 |Empty Empty No connection
M12 7 |Empty Empty No connection
Mi12 12 |Empty Empty No connection
Mi2 13 |Emply Empty No connection
M12 14 [Empty Empty No connection
M12 15 {Empty Empty No connection
M12 16 |Empty Empty No connection
No connection

Page 53 of 62
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Hypertronics Connector Pin Locations (Q1 non-ip end)

VIEW: Male (pin) solder cup side

50 |se |5@ |50 |s0 |50 |50 [50 |5@ J50 [s0 | ~t11e

40 lae |ao |40 Jao |40 jae [a0 |
30 [se |so |30 [s0 (30 |se [30 |3

Wires —»-

20 |20 J20 [20 |20 j20-|2@ [20 |20: |20 |20
10 [1® |10 [10 [1® |10 |1® |10 10 10

M1 M2 M3 M4 M5 M6 M7 M8 M8 MI10 MM M12

® Hole filied in grey: Wire soldered to pin.
©® Hole with dot in center: Pin exists but no wire soldered toit.
O Hole filled in white: No pin. Hole is drilled out.

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

= Green | -

Individual Thermometer Layout

Note(s):
Ensure the Hypertronics cover has NOT been installed.

13.2 Contact LHC Project Physicist / designee and obtain signature before Hypertronics Cover
is installed.

o S 722/

Responsible AuthorityfFHys'.'iEist Date

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

¢ Hypertronics.
-~ /2 3 A?ﬁl
/

J Date/

Technician(s)

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA04-0
Notes:
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14.1

Specification # 5520-TR-333754
June 4, 2004
Rev. B

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:
N e 1. Use Valhalla Scientific 4300B digital micro-ohmmeter.
‘b'l /-—-32,

Set Test Current{o, Jamp.
Set Scale to 2V full scale.

w

4. Turn temperature compensation on.
Qﬁ‘\ 5. Turn test current off.
/( '1 6. Connect Iy to Q4 inner power lead as shown in figure.
b‘s 7. Connect | o to Q3 inner power lead as shown in figure.
\ 8. Turn test current on.
9. Connect Vi, and Vo to voltage taps as shown in resistance table.
10. To measure Total with leads, connect Vi to Q4 power lead and V| o to Q3 power lead.
11. Read resistance and record in traveter.

1Col Electri r

EE1311 (CERN) EE1321 {CERN)
VTh1Q1 (FNAL) VTb2Q1 (FNAL)

b1 (KEK) b2 (KEK)
v = — — | PR B
Ry \ N
EE1211 (CERN)
VTe1Q1 {(FNAL)
c1 {(KEK)
EE1221 {CERN;)
VTe2Q1 (FNAL)
¢2 (KEK)
_ 23 - G el T
EE1111{CERN) EE1121 (CERN)
VTaiQt (FNAL) VTa2Q1 (FNAL)
a1l (KEK) a2 (KEK)
VALHALLA
SCIENTIFIC 43008
1A
xxx ohms @ V"NO G"‘"
Resistance
Test Temp VLQO OTL;.
Full Scala 20mV 200my 2v  Current Comp
Voltage [ 1 T 1 T I 1

Q1 LMQXA Cold Mass Module Assembly
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(Q1) Resistance Nominal to Q
Voltage T.ap Serial Numbers Total Resistance
Connect| Fermi CERN KEK
Vio [VTc1Q1. JEI e ' 5:'40 b Q
Vi |VTc1Ql {EE1211 ct _
Vo |VTbiQ1 |EE1311 b1 3 .415 Q
Vu [VTalQl [EE1111 at .
Vio [VIbIQl |EE1311 bt (5321 Q)
Total Resistance with Leads
Vi Q4 Power Lead ,
Vio Q3 Power Lead (s 3 5 ol
Ny | dH
Technician(s) Datd '
Check resistance of Redundant Voltage Taps.
Q1 Redundant Voltage Taps
Connect Fermi CERN Resistance
Va | vieol | etz | @ | o
Vio VTe2Q1 551231 4. LL . s 3 ! L‘O‘a o 8
Vio VTb2Q1 EE1321 b2 3,45 Q

Mﬁ\\w ]_\_}_\iﬁ_‘l"_g‘
Technician{s} Date

Q1 LMQXA Cold Mass Module Assembly A LHC Serial No.: LMQXA04-0
Notes:
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To measure Ls and Q of a Q1 Cold Mass:

1. Use Hewlett Packard HP4284A digital LCR meter.

2. Turmn line switch to on. The words “Measurement Display” should now be highlighted
in the upper left corner of the display screen.

3. Use cursor buttons (shown in figure with arrows) to toggle down until “function” is
highlighted near the upper left corner of the display screen.

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

5. Scroll to “integer” using the cursor buttons. “Integer” will have the option “medium” chosen.

6. Press the 3 button of five. The word “medium” should change to “long”.

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

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

8. Connect Hyq and Ly, to voitage taps as shown in table.

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

EE1212 (Q2a)
T T — e~ EE1512 (Q2b)
R IR G T VTct (FNAL)

EE1222 {Q2a)
EE1522 {Q2h)
e VTC2 (FNAL)

EE1122 (Q2a)
EE1422 (Q2b)
VTa2 (FNAL)

EE1112 (02a)
EE1412 (Q2b)
VTal (FNAL)

EE1312 (Q2a)’ EE1322 (Q2a)

Pole Splice

EE1612 (Q2b) EE1622 (Q2b)
VTht (FNAL) VTb2 (FNAL)
Hewlett
Packara HP4284A
=
Lg: xxxx % &
- =
: o
Q: xxxx = T
Line Leur Lpet Hpor Hour
O o O\O 9]

S~

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA04-0
Notes:
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Specification # 5520-TR-333754

(Q1) Inductance

Nominal ~ to mH

Voltage Tap Serial Numbers

Total Inductance

Connect] Fermi

June 4, 2004
Rev. B

Lpor {[VIcIQl [EE1211 | €1 1€.480 . mH
Hpor |[VTc1Q1 EE1211 cl
Leor |VTbIQ1 |EE1311 b1 (<43 mH
Hpor |VTalQl |EE1111 ai
Leor |VTbIQ! |EE1311 b1 20879 m H
(Q1) Q-Factor Nominal ~ to
Voltage Tap Serial Numbers
Connect] Fermi | CERN | KEK | Towla
Hpor |VTalQl |EE1111 at. |
Leor |VTcl1QL EE1211 : C1 ) l ' \
Hpor {VTcIQl |EE1211 ci
Loor |VIbIQI |EE1311 b1 n
Hpo-r VTalQl EE1111 al
Lpor |VTbIQL |EE1311 b1 |\
Technician(s) Date

Q1 LMQXA Cold Mass Module Assembly

LHC Serial No.: LMQXA04-0
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To measure the resistance of a Thermometer (RTD):

1. Use Hewlett Packard HP3457A digital multimeter.

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

3. Press line button to turn line on.

4. Connect wires as shown in Figure below.

U+ (Black) to Sense HI
[+ (Yellow) to input HI
U- (Red) to Sense LO
I- (Green) to Input LO

5. Push blue button (function key) cnce.

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.

N HP3457A SENSE INPUT

OOOEe) oocos ey
e e s f s B e Y e — | = “\
o (e = e e R =] e T w0
Lne O3 3 s s |} e OO Bena \
Ooopoag © i
7 AY Fi §
/ \
OHMF Button Blue (function) Button
U+ Black|
L+ Yebow - - -
U- Red
- Green
Thermometer
(RTD)
To measure the resistance of a Cryogenic (Warm-up) Heater

1. Use Hewleft Packard HP3457A digital multimeter.

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

3. Press line button to turn line on.

4. Connect wires as shown in Figure below.

5. Push blue button {function key) once.

6. Push OHMF button.

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

8. Read resistance in ohms and record in traveler.

Hewlett
Packard HP3457A SENSE INPUT
OO ooo/me
o I e e I s R e ¥ e e ] /2
) e I e I v e SR = ] = e | e o
Line O O e I e I COoOooo PEaog
Ooopoog / K _[;
T 3 - -
OHMF éunm Blue (function) Button
Warmup
Heater
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOQXAQ04-0

Notes:
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Q1 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (= 5°): “12°
Component Fermi CERN Resistance
Q1 RTD, primary | mo | Tt | 8,9 o
Q1 RTD, redundant TbQl TT8321 3.3 o Q
Q1 Cryogenic (warm-up) Heater (LE) - o FCIRUPIR:
wireattop (CERN#11+) | W1aQl [ ERS3il L g
Q1 Cryogenic (warm-up) Heater (LE) - . # P T .S%cl
wire at bottom (CERN #1 |-) W2aQi mﬁ' |1 ' 0
Q1 Cryogenic (warm-up) Heater (Non-LE) -
wire at top (CERN #2 1+) WibQl EHgB321+ g
Q1 Cryogenic (warm-up) Heater (Non-LE) - i \ ¢ 5‘{?
wire at bottom (CERN #2 |-) w2bQl EHB321 ’é Q
Y 2ox(g ¢
Techﬁician(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+| HAT [ A . ol
H2aQ1 | YT1111-| HA2 | | I 315%'
H1bQ1 | YT1121+| HB1 Circuit B 0 y
ircui ‘
H2bQ1 | YT1121-| HB2 31,58
72122] gy
Techician(s) Date ' rr

Q1 LMQXA Cold Mass Module Assembly
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14.2 Using the HP4284A, connect power thru the corrector Power Leads
{HA1 and HB1 to measure Q1-H1 or VA1 and VB1 to measure Q1-V1).
Connect the Sense Leads as shown in table below and record resistance.
MCBX Corrector Coil Taps
Component Fermil.ab Label CERN Label Resistance
VTH1 EEB121 K _
“Q1-H1 —_— _
| HA1 N/A 2,83
VTV1 EE8111
Q1-v1
VAl N/A 78086 ¢
\ L) 22/
Tec n‘lcian(s) Date ° f
XXX 143

Hipot according to table below. Hipot to 3kV. Maximem leakage is 3pA.

Have Crew %’:ief verify setup and sign below before continuing. §

/érew Chief Date
: Hipot Heaters to Coil and Ground.
High Potential Grounded Floating Leakage
All Stri Coils, Yoke, Q1 Instrumentation Bus, Lead and
Heate r’; Corrector Coil Busses, RTD’s and Warm-up Nothing ? QS;
Heaters ; M
Hipot Coil to Heaters and Ground.
High Potential Grounded Floating Leakage
Strip Heaters, Yoke, Q1 Instrumentation Bus,
All Coils 8kA and 5kA Lead Busses and Corrector Coil Nothing q S 3 WA
Busses, RTD's and Warm-up Heaters ' ' ‘

iy

Techniaan(s)

T[4/ ¢

Date
o, QI 7(24(0 4
ReE;ponsiblUAuthoritnyhysicist Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA04-0

Notes:
Page 61 of 62




TD/Engineering & Fabrication Specification # 5520-TR-333754
June 4, 2004
Rev. B

15.0 Production Complete

XXX 151 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 all
Discrepancy Reports, Nonconformance Reports, Repair/Rework Forms, Deviation Index
and dispositions have been reviewed by the Responsible Authority for conformance
before being approved.

Comments:

P;occss Engiéringi%signce Date ;

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA04-0
Notes:
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TD / Engineering & Fabrication Specification # 5520-FM-318904
September 24, 1999
Rev.H

Revision Request Control Number: 1648
Specification Number: FSSZO- TR - 333754| Current Revision:

Traveler or Document Title ILHC Q1 LMQXA Cold Mass Module Assembly Traveler

Step #/Description of Revision:

5.14 Modified Step. Modified Tables.

5.15 Modified Step. Modified Tables.

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

10.18 Modified Step. Changed “East” to “IP” and “West” to “Non-IP”. Deleted “Center -North” and “*Center South” per
LQXAO01.

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

14.1 Modified Step. Added new method of measuring Ls &) per Rodger Bossert.

John Szostak Jim Rife 7/1/2004 |

Originator Responsible Authority Date

Revision Incorporated into the Traveler: John Szostak [ 7142004 |
Revision Incorporated By Date

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

Revision Request Form



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

Instructions for the completion of the Revision Request Form

Note(s):

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

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

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

Originator Instructions:

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

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

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

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

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

Process Engineering Office Instructions:

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

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

Revision Request Form



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

Revision Request Control Number: 1657
Specification Number: [5520- TR - 333754] Current Revision:

Traveler or Document Title [LHC Q1 LMQXA Cold Mass Module Assembly Traveler

Step #/Description of Revision:

9.1 Modified Step. Changed “corrector mounting” to “Expansion Loop Mounting ” LMQXAO02
14.1 Modified Step. Changed to “2. Set test current to 0.1 amp. LMQXAQ4.”

John Szostak i Jim Rife 7/29/2004 |

Originator Responsible Authority Date

Revision Incorporated into the Traveler: |

Reviston Incorporated By Date

Process Engineering Final Review: ]

Process Engineering/Designee Date

Revision Request Form



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

Instructions for the completion of the Revision Request Form

Note(s):

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

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

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

Originator Instructions:

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

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

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

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

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

Process Engineering Office Instructions:;

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

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

Revision Request Form



Cryogenic Thermometer Traveller

DESCRIPTION el
Part description: Cryogenic thermometer Top Assembly _
Part Identification: HCQITESCXT-CR012510 :Edentlﬂcation. L ] a x al 0 4
Serial Number; CX_LS_X16800 Manufactured By: Fermilab
CABLING D
' _ ' Ctinnector Tag Name -
32 Iij
Top View / A Wire Crossingv i / . . \
:  Black - ' .. Black U+ o ﬁ -
[P . n
el Yellow a g I
b =] ;n+1
' ' Yeilew [F% =
et ‘Green Green |: Sl
S TR —— -y e
Fixing Case Thermometer Cable for Type ST Extension: 'i"'
Thread| | P (300 K} =0.32 Ohm/m P.(300 K) = 0:07 Ohmifm'
Hole|:| Coppar AWG 30 Copper AWG;254' '
stug_] _ Length= [ ]m Length: 08 m .
CHECKS _ L S
Interverition Dates Check | R(U+,Us 1+, )]~ R{U--y RU+I+) | RU+GND) |Tempsrsiurs | FirmyLabaratary | Ghecked by
DD-MMM-YYYY [Ohm] 4w | [Ohm}2w | [Ohm]2w. | [Ohm] 2w K PR S
Calibration 21-Jan-2002 68.15 na na ovt Ambient IPN Joly
Expedition 12-Mar-2003 66.499 ol ol VL 293 CERN Grivat
Reception | 74w 204 ' 13°F | Framy Euvams

_7,‘?7_

i i e B B B e s e e e I I e
T XTI T ZTIFTETZTEEEEETEETETE5E 3 [
N 00N O0O0O6a00N00O00On0Dancaannnnaon

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




Cryogenic Thermometer Traveller

_ - DESCRIPTION.- : _ _
Part description: - Cryogenic thermometer Top Assembly - L " B
Part Identification: HCQITESCXT-CR012520 Identification: Qx A @ q
Serial Number: CX_LS_X16802 ‘Manufactured By: Fermilab
CABLING : S :
"Cohnector Tag_ Name' -
H*?‘B%U I _
/ Black Ut o
:U"' : nn1
Yel]éw"'|+ R i
n+2
Grean. o i
" 1+3
Fixing Case ' Thermometer Cable for Type ST Extension - G t 5
Thread|_] _ P (300 K) = 0.32 Ghm/m _ . P (300K} = o 07 Ohmim:
Hole[ | : CopperAWG 30 Copper AWG 24
stud[_| tength= [ |m Length: 0.8'm.
CHECKS o _
“Intervention ‘Daté/- Chatk | R{U+,U-,1+12) (L, 1=) R{U+i+) H{u+,GND) Temparattie Flnﬁftﬁbdl"awiyff Chiacked by
DD-MMM-YYYY | Paint. | [Ohm]4W .| [Ohm]-2W | [Ohmjaw .| [Ohm]2W wmy ) e
Cajibration 2i-Jan-2002 65.85 na na ovL Ambirent IPN Joly
Expedition 12-Mar-2003 64.231 o al ovL 293 CERN &rivat
Reception ?,4 -Iu.)z Jovd é 5_, b?4 73 os ;Q(Mf 7 EURUS .

94 4 4 4 44 4 4 4 4 A - 9444444444444
R EE R E T R R R R R R RN
O MM AN G000 0O00000N006000

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




CERN
CH-1211 Geneva 23
Switzeriand

AT MEL Document No.

LHC-MCBX-FR-0001 rev. 1.0

EDMS Document No.

)
)

the

Large

Hadron

Collider

project

- - - \
Certificate of Conformity
Part name: MCBX Inner Triplet Dipole Corrector
FHC Identification HCMCBX_001-SI000016 | Serial No.: HCMCBX_001-S1000016
Shipped To: CERN Shipment No: 16
Shipment 28/11/03
Manufacturer: SIGMAPHI Contract No.: F375/LHC/LHC
Related tech.
Specification: LHC-MCBX-CI-0001 and addenda
Related drawings: LHMCMCBX_0012 (1525-CN-1001)
Responsible person at Mikko Karppinen Tel. +41 22 767 4305
CERN: E-mall. Mikko.Karppinen@cern.ch
Responsible person at | ... Nouvéali Tel. +33 2970108 80
. glise

SIGMAPHI: E-mall. dneuveglise@sigmaphi.fr

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

Date: 28/11/03 Name: D.Neuvéglise Signature:
D.Neuvéglise
Acceptance test results
MCBXV (Inner) MCBXH (Quter) | Remarks:

RT dc SIGMAPHI: 17.4 21.4 Low Values
resistance
(£): CERN: 17.2 21.1

CMA: 7. 55 21.Bye

SIGMAPHI: 66.17 /7 112.37 68.37 / 160.55
Inductance
@1 kMz/100 | CERN 63.09 / 84.42 58.79 / 98.04
Hz (mH) ; W .

CMA: - 158.951/94.503 Tooce 2319 3403
R.T. leakage | SIGMAPHI: <14 <10
current to CERN: 0.014 0.008
ground @
1.5KkV (uA): | CMA: ,@U’L ,UA- O(ﬂ—jﬁ

Cold Mass Assembler
Visval Accepted: []
inspection
Name / Rejected: []
Slanature
_Date
\ _/

! Cold Mass Assembler
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CERN-LHC MQXA-04 Quality Record
Acceptance Test at FNAL

CERN LHC MQXA

Acceptance Test at FNAL

QUALITY RECORD

Cryogenics Science Center

KEK, High Energy Accelerator Research Organization

Magnet ID

Date of approval

Approved by : (FNAL)

(KEK)

Ver. 0
Ver A (with initial results)
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CERN-LHC M(QXA-04 Quality Record
Acceptance Test at FNAL

1. Appearance Check

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




2. Interface Dimensions
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CERN-LHC MQXA-04 Quality Record
Acceptance Test at FNAL

Machine center
e F1{3330) Fr(3330)
EI (3305) Elr (3305) -
Eg(M
" - Palpl; 1\
[oel .
Mos)TD]J Splice Yo TDi:r T o
450)| Box Collar/Cal(650) I (430)
® oo ThEmm e T T T e
1) Dimensions Unit:mm
Procedure Criteria
1) Dimension Check
Measure following dimensions
a, b, c : Measuring range: every 45 deg, from 0 deg,
d : Splice Box : four points
a) Machine center - Interface a) 3330 —6/+0
b) Interface outer diameter (Doel,Doer) b) 0468 4/+0
¢) Interface inner diameter (Diel,Dier) c) $450 —4/+0
d) End Ring - Splice box(Eg) d)7 -5/+5
Result at TOSHIBA
Critera 3330 -6/+0 468 -4/+0 $450 -4/+0 7
Position F! Fr Doel Doer Diel Dier Eg
( deg. 33295 33295 46807 466 84 45043 149 40 7.3
45 dgg_ 1330.0 33295 167,69 46712 150008 449,62
90 deg. 33300 33295 406,40 i 12 J49 T 450,52 6.8
135 deg. 33245 33295 167 13 An7 07 444 50 449 5
180 deg. 33300 33295 6.3
225 deg. 33295 3329.5
270 deg. 33295 13300 7.1
315 deg. 33295 3330.0
Result Acceptabic Acceptable Acceptabic Acceptable
Result at FNAL
Critera 3330 -6/+0 9468 -4/+0 §450 -4/+0 7
Position Fl Fr Doel Doer Diel Dier Eg
Odeg. | 3370 | 3330 Y WS
45 deg. A
%0deg. | 9330 3330 IS PAas<
135 deg. 4 = '
180deg. | 5520 | A35© PASS
225 deg. -
270deg. | 3550 | 35359 Pr—-
315 deg.
Result




4/13
CERN-LHC MQXA-04 Quality Record
Acceptance Test at FNAL

2) End ring interface

Procedure Criteria
Check the weld edge preparation using ¢449 +0/-0.02 | 1) The gauge shall be inserted into the end ring.
gauge. 2) Measurement data will be reported if the gage cannot
be inserted.
Measurement part Result at TOSHIBA Remarks
LE side A¢ceptahle _ N
RE side Acgeptable | e
Measurement part Result at FNAL Remarks
LE side
RE side

3) Radial envelope '

Procedure Criteria

Check shell radial envelope using $530mm 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 | No harmful defects or deformation
inspection.

Result at TOSHIBA
Acepiable
M.PLap was damaged at ead section { LE side and RE side )

Stichum of adhesnivre tapes was remaind.

Result at FNAL

5} Magnet bus slot

Procedure Criteria

Check the bus slot using bus line model gauge.

The gauge shall pass the magnet bus slot.

Result at TOSHIBA

Acceplable

Result at FNAL




513
CERN-LHC MQXA-04 Quality Record
Acceptance Test at FNAL

6) Weight

Procedure Criteria
Measure the magnet weight. Weight < 8500kg

Result at TOSHIBA
8360 Kg l Acceptable
Result ait FNAL
7) Length of magnet lead, QPH wire, Voltage taps
Procedure Criteria

Check the iengths of magnet lead, QPH wire, voltage taps. | 1) Magnet lead : > 500mm from magnet LE end plate

2) Voltage taps wire

: > 2000mm from magnet LE end

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

Measuring wire Measured Value Result
1) Magnet lead S R00mm Acceptable
2} Voltage taps S 2000mm Acceptable
3) QPH wire 200k Acceptable

Result at FNAL

Measuring wire Measured Value Result
1) Magnet lead
2) Voltage taps
3) QPH wire

HA1 HB1

Lead A

HAZ  HB2
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CERN-LHC MQXA-04 Quality Record
Acceptance Test at FNAL

8) Cable tags
Procedure Criteria
Check the cable tags. Consistent to the tag No. table.
hi ey |
o] [
Vit g dp
e
Pt fnh
Resuit at TOSHIBA
1)Volitage taps Acceptable
2)Quench heaters Acceptabic
Result at FNAL
1)Voltage taps Hoo v origye
+ Q(L:‘;'?T#i\giﬁ

2)Quench heaters




3. Coil Resistance
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CERN-LHC MQXA-04 Quality Record

Acceptance Test at FNAL

Procedure

Criteria

Measure the magnet tota! resistance and coil temperature
at coil current of DCIA.
Calculate resistance at 20 °C; Ry,

Rog=V/A(1+0.00393*%( T 0i-20))

V : Voltage between magnet leads (V)

1 : Coil current obtained by shut resistor (A)
Teoit : €01l temperature (°C)

1Y Compare with Ry at TOSHIBA. Variation of Ry <
0.005 Q
2) Voltage taps(C-A, C-B): Measurement Only

Resuit at TOSHIBA
Teoil I Not Reported
Magnet total voltage (V) Current (A) Magnet total resistance Ry, (©2)
Not Reported Not Keported 681273
V| YW 1w | R [ v A | R (@
Cl1 - Al Not Reported | Not Reported | 3.39889 C2-Al Not Reported | Not Reported | 3.39890
Cl - A2 Not Reported | Not Reported | 339892 C2-A2 Nor Reported | Not Reported | 3.39889
C1-BlI Not Reported | Not Reporud | 340810 C2-Bl Not Reported | Not Reported | 340809
Cl-B2 Not Reported | Nat Reported | 346816 C2-B2 Not Reported { Not Reported | 3.40810
Acceptable
Result at FNAL
T oo
Magnet total voltage (V) Current (A) Magnet total resistance Variation (€2)
Ry (€2) (Rzo-Tosniea - Rag-rvar)
b, %206 A
Voltage taps tag No. Rag (£2) Voltage taps tag No. Rag (€2)

Cl -Al 4.405 0 C2-Al A Y3 n

Cl -A2 5.40S C2-A2 2, 4n T

Cl1-Bl 3,414 o C2 - BI 1 %d N

C1-B2 2 Y9 0 C2-B2 341y n




4. Instrumentations
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CERN-LHC MQXA-04 Quality Record
Acceptance Test at FNAL

1) Voltage taps

Procedure

Criteria

method at 1A.

Check resistance of all voltage taps by four terminal

Magnet lead : Q4 4th : +
Magnet lead : Q3 3rd : -

Magnet lead + : A1, A2 (Poled Qut)
Magnet lead - : B1, B2 (Pole3 Out)
Center taps : C1, C2 (Pole] Out)

Variation of Ryo(A1),Ry0(A2) : < 0.1%
Variation of Ry{B1),R24(B2) : <0.1%
Variation of Rog{C1),R50(C2) : < 0.1%

Result at TOSHIBA
1
Volt?f: @pS | pesistance(@) | 'O ‘;g: PS | Resistance(Q) |  Variation(%) Result
Al 000263 A2 RV 0.0 Acceplable
Ct 3.36024 C2 1A G 0o Acceptable
Bl 6.78605 B2 1. 78068 0.6 Acuceplabie
Result at FNAL
V"lt;g; BPS | Resistance(Q) V"“?f: PS5 | Resistance(2) |  Variation(%) Result
Al H025La| A2 NeoXCAN|
Ct 3.9 o C2 AL
BI L, 820 o B2 (»3377
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 Al Acceptable
HB Hil Acceplabig
Result at FNAL
QPH No. QPH Resistance(Q)) Result
- 7
HA 398 N
HB

2983
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CERN-LHC MQXA-04 Quality Record

Acceptance Test at FNAL
5. Coil Inductance
Procedure Criteria
Measure inductance of magnet at frequencies of 100Hz | 1) Variation of inductance Voltage taps No. C-A,
and 1kHz using L.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
ta;No_p 100Hz | o | ikHz | O mggNo_ 100Hz | © o | TkHe |0
Ci-Al 37.07 13.278 C2-Al 3707 15,278
Cl-A2 37.07 §3.078 C2-A2 17.07 13.278
.03 TR (.03 .05
Cl -B1 37.08 §3.272 C2-B1 3708 13,272
Cl-B2 3708 F3.272 C2-8B2 i7.08 3.272
100Hz 1kHz
Magnet 371040 30840
Aveeptable
Result at FNAL
Voltage taps Result Result Voltage taps Result Resuit
tatngO‘p 100Hz | T T ke | T mggNo'p 100Hz | © 0S| Tk | O
Ci-Al 13709 EW.2 1 C2-Al 3209 13.34%
Cl-A2 | 3709 13,34 cz-A2 |39 13, 348
Cl-BlL |39 13, 356 C2-Bl__ |37/ 13.336
Cl1-B2 |33y 13336 Cc2-B2  |B7.44 i3, 350
100Hz 1kHz
Magnet £7.219 2. 23k




6. Turn to Turn Insulation
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CERN-LHC M(QXA-04 Quality Record
Acceptance Test at FNAL

Procedure

Criteria

Apply impulse voltage of 1000V between the magnet leads and

record the signal.
Instrumentation: Impuise generator, recorder

Compare the signal with one at KEK.
Attach rthe chart.

Result at TOSHIBA

Acceptable

!

See appendix

Result at FNAL

[
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CERN-LHC MQXA-04 Quality Record

Acceptance Test at FNAL
7. Coil Insulation
1) Insulation Resistance
Procedure Criteria
Apply |kV-DC to the coil in 1 min. and measure | Insulation resistance > 100MQ
insulation resistance by using insulation tester.
High voltage : Coils!|'!Ground : Collar, Yoke, Shell, QPH
Result at TOSHIBA
Temperature(°C) Humidity(%») Insulation(MQ) Result
258 2 - 2000 Acgeptable
Result at FNAL
Temperature(°C) Humidity(%) Insulation{MQ) Result
2) Hi-pot test
Procedure Criteria
Apply 3kV-DC to the coil in 1 min. and measure leak | No break down
current or insulation resistance. Record leak current or resistance.
High voltage : Coil
Ground : Collar, Yoke, Shell, QPH
Result at TOSHIBA
Temperature (°C) Humidity (%) Leak current (mA) Result
25 24 (.00 Acceptable
Result at FNAL
Temperature (°C) Humidity (%) Leak current or resistance Result
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CERN-LHC MQXA-04 Quality Record

Acceptance Test at FNAL
8. QPH Insulation
1) Insulation Resistance
Procedure Criteria
Apply 1kV-DC to the QPH in 1 min. and measure | Insulation resistance > 100MQ
insulation resistance by using insulation tester.
High voltage : QPH
Ground : Coil, Collar, Yoke, Shell
Result at TOSHIBA
Heater No. Temperature (°C) Humidity (%) Insulation{MQ) Result
HA e a1 - 2000 Acceptable
HB - 2000 Aceeptible
Result at FNAL
Heater No. Temperature (°C) Humidity (%) Insulation(MQ) Result
HA
HB
2) Hi-pot test
Procedure Criteria
Apply 3kV-DC to the QPH in | min. and measure leak | No break down
current or insulation resistance. Record leak current or resistance.
High voltage : QPH
Ground : Cotl, Coliar, Yoke, Shell
Result at TOSHIBA
Heater No. Temperature (°C) Humidity (%) Leak current (mA) Result
HA 24 5 0.00 Acceptable
HB (.00 Acceptable
Result at FNAL
Heater No. Temperature (°C) Humidity (%) Leak c‘:urrent or Result
resistance
HA
HB




9. QPH Discharge Test
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CERN-LHC MQXA-04 Quality Record
Acceptance Test at FNAL

1) Appearance check

Procedure

Criteria

Check appearance of QPH wires by visual inspection.

No harmful defects or deformation.

Result at TOSHIBA

Acceptable

Result at FNAL

2) QPH discharge test

Procedure

Criteria

Charge the power supply above 850 V and fire QPHs.

Attach the chart.

No strange signal observed.

Result at TOSHIBA
HA Acceptable See appendix
HB Acceptable Sec appendiy
3) QPH resistance

Procedure

Criteria

Measure resistance before/after the discharge test.

Resistance change < 10%

Result at TOSHIBA

(QPH No. Before (£2) After (€2) Variation (%0) Result
HA 30.2 02 (1.0 Acceptable
HB 302 BRI IR Acceptable

Result at FNAL

QPH No. Before (2) After (€2) Variation (%) Result
HA
HB




