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TD/Engineering & Fabrication Specification # 5520-TR-333754
February 19, 2004
Rev. A

Revision Page (1 of 3
Revision  Step No. Revision Description TRR No. Date

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

A 43 Modified Step. Changed to “Contigure tooting 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.

46 Modified Step. Changed to “Perform a stretched wire measurement of the
systemn to align the Cold Mass within £ .2 mR.” Changed Signoft 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).”

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

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

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

5.1 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
Q! 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
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 (1
Lead as per Q1 Module Assembly (ME-369894).” (New Step 5.8)

5.18 Modified Step. Added Note: “USE CNLY 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 3.1(0)

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.)”

5.21.1 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)

5.22 Modified Step. Added “Record the resistance data from the Manutacturer’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.” 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 LLHC Senal No.: LMOXA03-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333754
February 19, 2004
Rev. A

Revision Page (2 of 3)

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 Q1 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)

5.27 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 Sphine {(MD-430053) to the Expansion
Loop, between the Stabilizer Assembly and the Linear Cable Clamp
Assembly, as shown on Q1 Module Assembly (ME-369894).”

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

5.29 Modified Step. Changed to “Move the MCBX Corrector Magnet
{(MD-3903 12} 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-1bs. 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.”

532 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)

3.35 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-4300423.7

5.37 Modified Step. Changed to “Attach (1 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).

84 Modified Step. Changed Part number: Beam Tube (MD-369953).

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

92 Removed Step. “If nceded, 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.: LMQXAQ03-0
Notes:
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TD/Engineering & Fabrication

Specification # 5520-TR-333754

February 19, 2004

Rev. A
Revision Page (3 of 3)
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
12.2

12.3

Q1 LMQXA Cold Mass Module Assembly

Modified Step. Changed Hypertronics Labels.

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

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

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

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 filled out and performed by Fermilab personnel.”

Page 4 of 54

LHC Serial No.: LMQXA03-0
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TD/Engineering & Fabrication Specification # 5520-TR-333754
February 19, 2604

Rev. A
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 shall include the Technician/Technician(s)s first initial
and full last name.
1.2 No erasures or white out will be permitted to any documentation. All incorrectly entered
data shall be corrected by placing a single line through the error, initial and date the error
before adding the correct data.
1.3 All Discrepancy Reports issued shall be recorded in the left margin next to the applicable
% step.
\’" ‘Rﬂ @ All personnel performing steps in this traveler must have documented training for this
\ b\l traveler and associated operating procedures.
. 1.5 Personnel shall perform all tasks in accordance with current applicable ES&H guidelines
and those specified within the step.
1.6 Cover the product/assembly with Green Hercutite (Fermi stock 1740-0100) when not
being serviced or assembled.
2.0 Parts Kit List
21 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 Pgrts Kij recgived is complete.
/r/ocess El)éineering/ﬁesignee Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA03-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333754
February 19, 2004

Rev. A
3.0 Q1 Module Alignment
XXX 3.1 Record the serial number for each Magnetic Component Assembly.
Q1 Serial Numbc;:/) M u%ﬂ O %
MCBX Serial fufnber: JEACAA __OC 1 STOOOT VD
4] 3D
hysicist Date
32 Attach the Certificate of Conformity, for vendor supplied components, and the Quality
Record, for vendor supplied components, to this traveler.
'\d/ - Verify that the Certificate of Conformity and /or the Quality Record (as required) has
been tiifed out and performed by Fermilab personnel.
. o
Y| - -
ARG e T -3
frrcw Chief Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA03-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333754

February 19, 2004

Rev. A
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).
O Tuomme. | 4 1% o4
chhnkian(s) 0 ! Date

4.2 Configure tooling for Corrector Mounting per Cold Mass / Cryostat Station Corrector
Support Fixture (ME-369780), 13.780 Diameter Corrector Magnet.
& Toonina \ 4 15 oA
Teuhmdlan(s) W \ Date

4.3 Contigure tooling tor End Dome Mounting per Cold Mass Cryostat Station Final
Assembly (ME-30697065, View E-E).
O 1. W\Uxﬂ\\ 4 . Oﬁ[
Techniclan(s) DI 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 L g \ 4 [ of
Tcuhmcmh(s} Date

Q1 LMQXA Cold Mass Module Assembly LLHC Serial No.: LMQXAQ3-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333754
: ‘ February 19, 2004

Rev. A
/ > 4.5 Rotate the Q1 Cold Mass, with the Power Leads facing down, into the proper orientation
/)f\l ‘ as shown in Figure 4.5-A.
Looking at Lead End of Q1
Figure 4.5-A
. -y
e D $-15-04
%nician’(s) Date
XXX 46 Perform a chedwigg measurement of the system to align the Cold Mass within £ .2 mR.
Q g ¢ { ¥EWEIN
Responsible Authonty/Physicist Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ03-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333754
February 19, 2004

Rev. A
4.7 Mount the MCBX Corrector Mounting Ring (ME-390037) to the MCBX Correction Coil
(MD-390312).
4.11-04
Tegfinician(s) Date
\ 48  Position and align the MCBX Correction Coil (MD-390312).
WL D 4-1o
Ob“j nician(s) Date
4.9 7 Tack weld the MCBX Corrector Mounting Ring (ME-390037) 1o the Q1 Cold Mass
Asse -39 !08) r Q1 Cold Mass Welded Assembly (ME-390526).
j / 4-17-27

f Date

4.10 Weld the MCBX Corrector Mounting Ring (ME-390037) to the Q1 Cold Mass Assembly

(l\f{E 39}) 50% Q) Cold Mass Welded Assembly (ME-390526).
Y/ - ~A 264

Date

4.11 Disassemble the Corrector Coil {(MD-390312} from the MCBX Corrector Mounting Ring

(ME-390037).
7 NS 4d.z)-04
?:hnician(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA03-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333754
February 19, 2004
Rev. A

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.

Magnet Bus Leads (Corrector Bus Leads)

Copper (stabilizer)

8Ka
Superconductor (bus)

Superconductor (bus)

8Ka
Copper (stabilizer)
View A-A (Q1 L Configuration
Figure 5.0-A
5.1 Set up the Power Leads for splicing as shown in the (31 Module Assembly Drawing
(ME-368894),
o g B
. ) 42{6‘4
fcchnici{m(s) Date
52 Construct / Obtain Expansion Loop Assembly per Drawing (MB-369962).
-~ ‘JN/‘ e — 7 > ‘_/‘{_.
V‘Jﬁ.—“ﬂw: q Z/-C
%hnicifm(s) Date
3.3 Solder the Lower 8kA bus to Lower Lead as per Q1 Module Assembly Drawing
(ME-369894) and Figure 5.0-B.
RVl : -
J.zi“ /J/\E/Q_Q: 4 VAV IR <R
./I‘echnicizm(s) Date
54 Solder the Upper 8kA bus to Upper Lead as per Q1 Module Assembly Drawing
(ME-369894) and Figure 5.0-B.
e G2 o
Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ03-0

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

February 19, 2004

Rev. A
-
a—
Looking at Lead End of Q1
Figure 5.0-B
5.5 Insulate each splice with 2/3 overlap, .002 x 3/8 wide kapton, (MA-292722),
S f BT, ‘ .
\,rf}%f@_) <. 7/-04
~Technician(s) Date
56 Insert piece of .003 kapton between splices.
Il —
A b-zr1-0f
/%hnici'an(s) Date
5.7 Put splices together and insulate splice area with 34 overlap, .002 x 3/8 wide kapton,
part no. (292722).
m 4 21 04
Aechrician(s) Date
5.8 Attach Q1 Bus Exit Support Part Numbers to Q1 Lead as per Q1 Module Assembly
(ME-369894).
A7 4. 7,-0%
- ?%mc}zm(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ3-0
Notes:
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Specification # 5520-TR-333754
February {9, 2004
Rev. A

TD/Engineering & Fabrication

39 Prepare QI 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 LLABELS ON WIRES.

Q1 Instrumentation wire feed thru labels

Fermilab CERN —
Label Label Description

1 |W1aQ1 | EH8311+ Twist | Q1 Cryogenic Heater Lead "1", lead end heater (a)

2 Wz@@«" '"EH8311- | Together [
TaQ1 I+ |TT8311 I+
TaQ1 = | TT83111- | pre-made | O

3
TaQ1_V+ | TT8311 U+| cable
TbQ1_I+ TT8321 I+
4 : TT83211- | pre-made
TT8321 U+| Ccable
= Black U+
[ Yellow 1+
= Red U -
=4 Green | -
Individual Thermometer Layout
End View of Instrumentation Tube
Table 5.9
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA03-0

Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333754
February 19, 2004
Rev. A

5.10 Slide Instrumentation Bus Assembly (ME-430008) into the proper Q1 Port as per (1
Module Assembly (ME-369894). Verify that there is sufficient slack in cable to allow for
two inches of differential thermal contraction.

P Y/21/0y
rl“;cfﬁﬁiciﬂn(s) % Date ’
e
RTD RTD
{thermometer) (thermometer)

Wires Wires
TT8321(ThQ1) TE8311({TaQ1)

- Warmup Heater
Wires

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

Looking at Non-lead End of Q1

Figure 5.10-A

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ03-0
Naotes:
Page 13 of 54



TD/Engineering & Fabrication Specification # 5520-TR-333754
Febroary 19, 2004
Rev. A

Strip Heater Wires
1-2 & 3-4 circuit heater lead 1" YT1111+ (H1aQ1)
1-2 & 3-4 circuit heater lead "2" YT1111- (H2aQ1)
1-4 & 2-3 circuit heater lead "1" YT1121+ (H16Q1)
1-4 & 2-3 circuit heater lead "2° YT i121- (H2bQi1)

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

Warmup Heater Wires

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

Instrumentation
wire tube

Voltage tap wires

Lead tap "a" primary EE1111 (VTaiQ1)
tead tap "a" redundant E1121 (VTa2Q1}
Lead tap "b" primary EE1311 (VTh1Q1}
Lead tap "b" redundant EE1321 (VTb1Q 1)
Center tap "¢" primary EE1211 {VTc1Q1)
Center tap "¢" redundant EE1221 {VTc2Q1)

Looking at Lead End of Q1

Figure 5.10-B

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA03-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333754
February 19, 2004
Rev. A

5.11 Weld Warm-up Heater Base Plates (MA-360007) and RTD Mount Blocks to End Plates
asper Modu, ssembly (ME-369894).

. / .
w4 /@Ml H-Ip -of
5) Dat
R A -
5.12 Install Warm-up Heaters (ME-369834) to each end of Q1 as per QI Module Assembly
(ME-369394).

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

5.12.2  Solder wires {(MA- 36983%) to the Warm-up Heaters as per (ME-369894).

Cfgj “//Z}/ot/

Teghnlclan(s) v Date

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

5.13.1  Attach RTD’s (MA-369833) {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 |+
Red U -

Green | -

Individual Thermometer Layout

Figure 5.13.2-A

%nic‘fﬁn sy~ _,/ Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ3-0
Notes:
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TD/Engineering & Fabrication

S.

Specification # 5520-TR-333754
February 19, 2004
Rev. A

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

(1mA). 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):

Noykwh

measurement).

o™

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 4W(Q (meaning a 4 wire resistance

Read resistance in chms and record in traveler.

Hewlett
Packard

HP3457A

4
Lire =1 L33

—
W

Q
cOcaca

Oococaodo
o s | e s |
) s [ s |
e s e | st

SENSE INPUT
| I e 3 e e
[ e [ e | e [ s |
ooood
[mew e 1§ o Jf o

O 0o o |
, iy

u@l‘.
)

RN

/

OHMF Button

Blue {function) Button

U+ Black
I+ Yellow -
- Red [
I- Green
Thermometer
{RTD}
RTD’'S
Building Temperature: JO Time of Test: 5. .45 _13 . —
Serial No. Location Wire No. Measured Q = ‘Mannfaotinies €
- . = i
XS IS [ icyTese,  TVRDL | (pl. 12
i [NETS R Ty A — o
CX-LS R NG, S Sp | TV OB bl SS 5

Warm-up Heaters

. Lo F
Building Temperature: 10

Time of Test:

Location Wire No Measured Q
Q! Lead End Fuail (. 15S
QiNonTeadBnd | (ZU 432 (569

Q! LMOQXA Cold Mass M

P

Aechnician(s)

ule Assembly

Page 16 of 34
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Date
LHC Serial No.: LMQXAQ03-0
Notes:




TD/Engineering & Fabrication

Specification # 5520-TR-333754
5.15

February 19, 2004
@ Have Crew Chief

Rev. A
Hipot RTD’s to 100V. Use Droege Serial No. 910 (FNAL Part No. 51330) or equivalent.

verify setup and sign below before continuing.
’ T,

R g O 4-21-0%
/’?{ew Chief Date
‘ RTD’S
. 7
Building Temperature: 70 ¢ Time of Test:
Serial No. Location Wire No. Hipot Leakage <1 A
) ~ -:f NP)T@’, .
ClLsyse g 708 Soe [T 8320 |© 0 AP
" Do) ]
(AL 0Mb199 [Wek S sag | TTO3H [ O] 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.
Mg -
) o 4 - 21-0%
/?(ew Chief Date
— ' Warm-up Heaters
. &
Building Temperature: 7 o Time of Test:
Location Wire No Hipot Leakage < 1 uA h
QlLeadEnd |B B K31 L «O{ﬂﬁ
QU Non-LeadEnd | H 922 | L. 0] aafr

7
/bb -4
%mician(/sﬁ

207
Date
{
= g-& ¥ “3 * oy
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ03-0
Page 17 of 54
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TD/Engineering & Fabrication Specification # 5520-TR-333754
February 19, 2004
Rev. A

5.16 Attach Linear Cable Clamp Assembly (ME-430040) to bottom of corrector Magnet.
ZA A4-7) o4

T/&hnician(s) Date

@? Place the MCBX Correction Coit (MD-390312) in the Corrector Magnet Mounting Tooling.

Technician{s} Date

5.18  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.

(T ﬁ Rﬁ: Technician(s) Date
\ C \g\ f 5.1?) Mount the Mini Level to the top of the MCBX Corrector Magnet Alignment Tooling.

Note(s):
Mini Level should be *“zceroed” at reference stand location before this operation.

Technician(s) Date

5.2d ™ Rotate the MCBX Correction Coil (MD-390312) such that the Mini Level is Horizontal
" 0.00 mnv/m (+/- 0.05 mm/m).

Technician(s) Date

WP
J‘ZJ\(DQ i p-21  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 torgue bolts to 500 in-1bs. per Note
>5a\/5 4 of Q1 Cold Mass Welded Assembly (ME-390526}. Shim between the Corrector and

DX Rev B . Flange as necessary.

vﬂ“‘}. R . ]
DWW"“‘%W‘% > F/2370y
5 T;’thicmn(s) Date '

r“i j{" K:,'C\ XXX ¢ S;Z> Verify Alignment of MCBX Correction Coil (MD-390312) as per Q1 Cold Mass Welded

LR Assewsoosza).
| ol tosfer

Responsible Authority/Physicist Date !

5.23 Tack weld bolts and washers for mounting Corrector into place per Q1 Cold Mass
Weyed Assembly (ME-390520). ) ‘
/-5/{—/( éﬁ( 4/23 /Oy

Weldor(s) Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ3-0
Notes:
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o, 5.24 Mount the Stabilizer Assembly (ME-430039) onto the top of correction coil as shown in
Q1 Module Assembly (ME-369894).

VA 4.23-04

;Z@Kniciﬂn(s) Date

5.25 Féed the LLead End Loop Assembly (ME-369962) through the Stabilizer Assembly as
shown in Q1 Modute Assembly (ME-369894). The Top of the Bus as it exits the Magnet
should face toward the Cold Mass at the stabilizer assembly.

VAR 4 23 -04

T&mic‘ian(s) Date
526 ~ leed the Lead End Loop Assembly (ME-369962) through the Linear Cable Clamp
Agsembly (ME-430040)(bottom). Bus surface facing Cold Mass at stabilizer assembly

should bg,at top as it exits the linear cable clamp assembiy.
N Kics > & 723 0F

'I\‘74(niciun(s) Date

5.27 erify that Top Surface of the Bus as it exits the Magnet is also at the top as it exits the
Liniur ES ble ClamS Assembly.

TR e Crew Chief Date I l ] |

! b L 5.28 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

P
(ME-369394).
VS 00 42504
rfhnician(s) Date
5.29 rap Glass Tape and Kevlar String on the area between the magnet and the Linear Cable
Clamp Agsembly.
/]/(elchnician(s) Date
5.30 Attgch Eace Plate jor Corrector I.,eads (MD-390671) to front surface of Correction Ceil.
Tg‘chnici'an(s) Date M
5.31 Connect the MCBX Correction Coi]l {MD-390312) Bus wires from Bus Assembly
(ME-369826) to the MCBX Correction Coil (MD-390312} as per (21 Module Assembly
{ME-369394).
e > 4-29-cF
fhn{c’lan(s) Date
532 Solder MCBX Corrector Magner Voltage Tap Wires (MA-369832) as per Q1 Module
Assemb M9894).
\ . .,
, S S < (-2 qd o4
o ’ jechnicizm(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Sertal No.: LMOQXAQ03-0

Notes:
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5.33 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. S
‘ ul _\. .
s 426 o8
Ywhnician(s) Date
5.34 ttach Q1 Lead End Spider Assembly (MD-430042) to Expansion Loop Assembly
KMB-369962) and Corrector Coil Bus as shown in Q1 Module Assembly (ME-369894).
y b 4"2.(.1? O(f
fzehnician(s) Date
5.35 Attach Backing Spline (MI>-430053) to area between Linear Cable Clamp Assembly and
Lead qu Spider Assembly (MD-430042).
YAYEE § 2609
_Téchnician(s) Date
5.36 Wrap Glass Tape and Kevlar String on the area between the Linear Cable Clamp
Assembly and the Lead End Spider Assembly (MD-430042).
T a L/
e 4 /26l
Tethnician(s) .. Date
Q1 LMQXA Cold Mass Moedule Assembly LHC Serial No.: LMQXA03-0
Notes:
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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-2923006).

To measure the Resistance of a Q1 Cold Mass:

1. Use Valhalla Scientific 4300B digital micro-chmmeter.

2. Set Test Current to 1 amp.

3. Set Scale to 2V full scale.

4. Turn temperature compensation on.

5. Turn test current off.

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

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

8. Turn test current on.

9. Connect Vy,and V g 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 traveler.

1 Cold Mass El

rical M

rement

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

e

EE1211 (CERN)
VTc1Q1 (FNAL)
¢1 (KEK)

EE1221 {CERN)
VTc2Q1 (FNAL)
€2 (KEK)

bkt Bk

EE1111{CERN) EE1121 {CERN)
VTalQ1 (FNAL) VTa2Q1 (FNAL)
at (KEK) a2 {KEK)
VALHALLA
SCIENTIFIC 43008
1A
xxx ohms @ VH;O -
Resistance
Test Temp VLOO 9’;;;
Full Scale 20mV 200mv 2v  Current Comp
Voltage [T 1 | S w— 1

Q1 LMQXA Cold Mass Module Assembly

Page 21 of 54

LHC Serial No.: LMQXA03-0
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(Q1) Resistance Nominal to Q
Volitage Tap Serial Numbers
9 .p A Total Resistance
Connect] Fermi CERN KEK
Va IVTalQl [EEt1111 af - 4‘
Vio [VIcIQL [EE1211 c S Q
Vio |[VTbIQI |EE1311 b1 - Q
Vi |VTalQl |EE1111 at R (_f"
Vo [vTblQl |EE1311 b1 Y Q
Total Resistance with Leads
Vi Q4 Power Lead e R
Vio Q3 Power Lead (“’ e Q
Vol 4 77 ¢4
Tefhnician(s) [Date
Check resistance of Redundant Voltage Taps.
Q1 Redundant Voltage Taps
Connect Fermi CERN KEK Resistance
Vo | vieer [TEEtEt | @ a4y
Vio VTc2Qi ‘EE1221 62 o
VHF VTC2Q1 EE1221 c2 -,
Vio VTb2QI EE1321 b2 Dy ﬂfl o
A —

————— ~.
-

v e

49 77

yé'&licianm

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. Tum 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 Hy, to Q4 power lead as shown in figure.
8
9
0

Connect L, to Q3 power iead as shown in figure.
Connect Hprand L., to voltage taps as shown in table.
Read Ls and Q from display and record in traveler.

EE1212 (Q2a)
EE1512 (Q2b)
VTct (FNAL)

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

'/ EE1122 (Q2a)
EE1422 {Q2b}
VTa2 (FNAL)

EE1312 {Q2a)’ EE1322 (Q2a)
EE1612 (Q2b) EE1622 (Q2b)
VTb1 (FNAL)  VTh2 (FNAL)

Pole Splice

Hewlett
Packard HP4284A

L = él
XXX
s = -
Q: xXxxx 1
Tl
Line Leur bpot Hpat Heur

E R e —

\

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA03-0
Notes:
Page 23 of 54



TD/Engineering & Fabrication

Specification # 5520-TR-333754

February 19, 2004
Rev. A

Te?‘mclan(s)

Q1 LMQXA Cold Mass Module Assembly
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(Q1) Inductance Nominal ~ to mH
Voltage Tap Serial Numbers
Total |
Py R — CERN KEK otal Inductance
Hpor |VTalQl |EE1111 at
- - (Sh2b
Lpor [VTclQl [EE1211 ci SARK mH
HPOT VTCIQ] EE1211 ci f;g
Leor {VIBIQ1 |EE1311 b1 5.0 mH
HPOT VTalQl EE1111 af . q'
: <
Leor |VTH1Q1 |EE1311 b1 e e
(Q1) Q-Factor Nominal ~ to
Voltage Tap Serial Numbers
Total
Connect] Fermi CERN KEK otal Q
Hpor |VTalQl [EE1111 al (2
Lpor |VTclQl [EE1211 ct ‘
HPOT VTclQl EE1211 c1 ‘ Z
Leor {VTHIQI (EE1311 b1
Hpo-]— VTalQl EE1111 al -
Leor |VTbIQI |EE1311 b1 RERs
Jgﬂ“‘“ , 4.0 7 wd
Date

LHC Serial No.: LMQXAQ03-0

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 below.
U+ (Black) to Sense Hil
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.
Hewth
g HP3457A SENSE INPUT

— OO0 oo MO

4v!v.‘*1:4:.. i ) s T aa st e Jf e [ Lo

Line [ £33 B s [l e Cioeey OOOCOC

O IIZI.IEII EII:II?

/

OHMF Button

Blue {function) Button

U+ Black f————

I+ Yellow |~
U- Red e et et et

|- 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.

Verify arrow in readout is above the 4W() (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,

B, Read resistance in ohms and record in traveler.

Noo k-

Hewlett
Packard HP3457A SENSE INPUT
COOoOOdad oo, HI
UM Ee oco|Ee /

T oo oOooaod;c L0
Line T3 [ o Y s [ (o e e o I = R R =
Ooopbhoo = ©

/f \\ o -

OHMF Bution Blue (function) Button
Warmup

Heater

Q1 LMQXA Cold Mass Module Assembly LLHC Serial No.: LMOXA03-0
Notes:
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Q1 - RTD's and Cryogenic (warm-up) Heaters

Temperature of Building (5% QO

Component Fermi CERN Resistance
Q1 RTD, primary TaQl TT8311 | WU sz Q
Q1 RTD, redundant QI | T8 | (72 V9% o

wire at top (CERN #1 1+)

Q1 Cryogenic (warm-up) Heater (LE) -

W1aQl | EH8311+ -

Q1 Cryogenic (warm-up) Heater (LE) -
wire at bottom (CERN #1 I-)

W2Ql | EH8311- | "f( p9o o

wire at top (CERN #2 I+)

Q1 Cryogenic (warm-up) Heater (Non-LE) -

WI1bQl EH8321+

Q1 Cryogenic (warm-up) Heater (Non-LE) -

5,427

W2b(! EH8321-

\.T ~ e - o 2

—_—

wire at bottom (GERN #2 |-)

g4 7 A

_./chhﬂician(s}

Date

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

Heater Resistance for Ql.

Q1 Protection (Strip) Heater Resistance
Fermi | CERN KEK | Description Limit Resistance
H1aQ1 |YT1111+| HAtL R |
Circuit A |7 | ZO-(U'Z‘
H2aQ1 | YT1111-| HA2 . q
4 3
H1bQ1 [ YT1121+| HB1 5 550
CircuitB | ¢ of U0
H2bQ1 YT11%1- HB2 gl
V. e 2T 7.7 &
“Péchnician(s) Date

Q1 LMQXA Cold Mass Module Assembly

LHC Serial No.: LMOXAQ03-0

Notes:
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6.2 Using the HP4284 A, connect power thru the corrector Power Leads
(HA1 and HB1 to measure Q1-H1 or VAL and VB to measure Q1-V1).
Connect the Sense Leads as shown in table below and record resistarce.

MCBX Corrector Coil Taps

Rev. A

Component FermiLab Label CERN Label Resistance
VTH1 EE8121 ' -
1-H1 -
@ HA1 N/A 025 Q
VTV1 EE8111 :
1-V1
@ X VA1 N/A M Q
7 ez G -7 -0
Date

Te?l%cian(s)

Q1 LMQXA Cold Mass Module Assembly
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7.0 Dome Setup
7.1 Attach IP End Dome (MD-390172) (1) to the End Dome Positioning Fixture
(MD- 776) N / A Fa
o A
pa. T 4 7 107
//échmcﬁan(b) Date
7.2 Align IP End Dome (MD 390172) as shown in Q1 Cold Mass Welded Assembly
E- 26}
ME2% ’ g g
j} ﬂ < + A
“Pechnician(s) Date
7.3 Level the IP End Dome (MD-390172) using the Ball Socket (MD-309777) and the Mini
Level -
7_ /7 o '“_ T /_./ o ,"‘\‘(i
/’Fgchmcmn(s) Date
7.4 /Mark the IP End Dome (MD-390172) and the End Plate with a Horizontal Witness Line.
! be used in Step 9.4 to reposition the Domes prior to Welding.
7 I P
4 i/"”Q——Q*_ - 4 L S
Vs chnictan(s) Date
7.5 RW IP End Dome (MD-390172) from the Tooling. )
/%hnicia'n(s) Date
7.6 Attach Non-IP End Dome (MI>-350172) (Q1) to the End Dome Paositioning Fixture
(MD-369776).
P d ) f2r/ oy
T ni{:ﬁ?l(s) M Date
A
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA03-0
Notes:
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. 7.7 Align Non-IP End Dome (MD-390172) as shown in 1 Cold Mass Welded Assembly
-3905
M% , = g 7 75
mc1an(s) Date
7.8 Level the Non-1P End Dome (MI>-390172) using the Ball Socket (MD-36%9777) and the
’[ Mini Levc,l)
g o G277
muan(%ﬂ Date
Feed the Electrical wires/bus through the proper ports as the Non-IP End Dome
(MbD- 390172) is brpught into position against the End Plate.
. QI.'.__ ™
< / <2y
nM NS Datd
7.10 Mark the Non-IP End Dome (MD-390172) and the End Plate with a Horizontal Witness
_ Line.. This Step will bgyused in Step 9.7 to reposition the Domes prior to Welding.
- L/] 2 7/0¢ /
cian(s) NS Date
7.11 Remove the Non-IP End Dome {MD-390172) from the Tooling.
Y127 /0y
- Date
-
1
Q1 LMQXA Cold Mass Module Assembiy LHC Serial No.: LMQXA03-0
Notes:
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Beam Tube Insertion

8.1

8.3

84

8.5

P )T%Chnic’ian(s) Date

,f:chnician(s) Date

Inspect the Beam Tube (MD-369955) for damage. Clean Beam Tube using lint free
Heavy Duty Wipers (Fermi stock 1660-0150) and Isopropyt Alcohol
(Fermi stock 1920-0300) as per Insulated Beam Tube Assembly for 31 (MD-369746).

. ‘ 4.77-0%
T;éhnician(s) Date

Verify Alignment of Q1 and Corrector Magnet (MD-390312) as per 31 Cold Mass
Welded Assembly (ME-390526).

Responsible Authority/Physicist Date
Using Insertion Tooling, insert the Beam Tube (MD-369955) into the Magnet Assembly
as per Beam Tube Insertion Tooling (MD-369789).

' 4.7 7-o04

o :
'I}échnician@) Date

o

Position the Beam Tube (MD-369955) longitudinally per Q1 Cold Mass Welded
Assembly {ME-390526}.

Measure the Beam Tube length and record this measurement below,
$5.1 Beam Tube Length: @9 1 &2
8.5.2  Subtract 7725 mm (+ 2mm) from the Beam Tube Length, and record here: EQ S

e
8.5.3  Divide the Number recorded in step 8.5.2 by 2 and record here: D i 7 ’ '

Note(s):
You will also need to record this number at Steps 8.6 & 8.9

The 7?:gmrem:c_r_l‘g__(_e<_:0rdf:cl in step 8.5.3 is the amount to be cut oft from each end.

.‘j‘: e "’

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA03-0

Notes:
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8.6 Measure from one end of the Beam Tube and place a mark at the distance from step 8.5.3.
Amount to be cut off from the end.
{Number recorded in Step 8.5.3)
I )
, E ¥/ 287 Y
Tcian(s) Date
8.7 Verify the placement of the Mark, measured in Step 8.6 is correct.
7. . - . ;
4 AN o A ) KL
}Zfew Chief Date
8.8 Using the Wachs Cutter, cut the Beam Tube at the Mark from Step 8.6.
A e Gl S
L /T’échnicfa n{s) Pate
89 Measure from one end of the Beam Tube and place a mark at the distance from step 8.5.3.
Amount tc be cut off from the end.
(Number recorded in Step 8.5.3)
S -
o 4 7 - L
: Z
Techniciafte) Dhate” 4 4
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA03-0
Notes:
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8.10 Verify the placement of the Mark, measured in Step 8.9 is correct. Measuring from the
End Plate, this mark should be equal to the ‘End Plate to Beam Tube’ distance at the
other end.
e b g oF
/f;ew Chief Date
8.11 \\Using ﬂ;;7Wachs Cutter, cut the Beam Tube at the Mark trom Step 849
A — e -
s _”\‘} "/(C_‘sz M__u_,/i Z e (.)4
echnician{s) Date
XXX 812 Hipot the Beam Tube to coil, heaters and ground. (5kV) (Max. Leakage < 0.5uA)
@
Have Cer Chief verify setup and sign below before continuing.
5 {33/
Cfew Chief Date F v
Hipot Leakage or Failure Voltage Pass Fail
Beam Tube to coil, heaters q < A /
and ground ; ) /(A
S s § Y-
- T;.éhniciaﬁ(s) Date
\ g\_jr A-2€-04
Responsible %\thorily hysicist Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA03-0
Notes:
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. 9.0 Dome Installation

X 9.1 Tack weld the corrector mounting hardware in place as per Q1 Cold Mass Welded
Assernbly (ME-390526).

'99d) 6) 'i Qe e Yot é}. .7 @ - 04,

Weldor(s) Date
9.2 Mount and adjust the Shipping restraint screws,
Note(s):
eld to corrector if necessary.
BﬁSZZ:) 4.729 -4
Teghnician(s) Date

94 Reposition the TP End Dome as shown in Q1 Cold Mass Welded Assembly

(ME-39()§§' 6) using the Horizontal Witness Line from step 7.4, 4

f&:hnici{m(s) Date
9.5 Tack weld the IP End Dome in place at approximately 6-8 places around the Dome per
Q1 COI? Mass Welded Adsgmbly (ME-3D0526).
) s . 7.
- | rd
N detli , . Y-2p- oY
Weldor(s) 7 ’ Date
- d
9.6 Weld the IP End Dome, skip wel9 around to minimize distortion per Q1 Cold Mass
Welded ‘Xssemb]y {ME-390526y y
YA Lt / Y- 2% - oc
Weldor(s) / ‘ Date '
9.7 Reposition the Non-IP Ead Dome as shown in Q1 Cold Mass Welded Assembly
(ME-390526) using the Horizontal Witness Line trom step 7.10.
e 4 78 ot
/"T;(hnician(s) Date
9.8 Feed the Electrical wires/Bus through the proper ports as the Non-IP End Dome is
brought into position against the End Plate.
D 9 290z
echnici{n(s) Date

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOQXAQ03-0
Notes:
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9.9 Ensurg Spider Assemby (MC-369973) is instatled properly as per Q1 Module Assembly
(ME-3695p4). /
Crew Chief Dae = 1
9.10  Tack weld the Non-IP End 2}gme in place at approximately 6-8 places around the Dome
as per ‘(?l Cold Mass Weld Assemb]nyE 390526).
”\ // et A7 ffj Y - Aoy
Weldor(s) ,/7 ) Date
0.11 Weld the Non-IP End Do &k:p weld around to minimize distortion as per Q1 Cold
Mass Wc;lded Assembly ?ﬁsz()) ’
/( //M,,m /:z Ll 4 - 2g- cc_j
Weldor(s) / Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ3-0
Notes:
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10.0 Cold Bore
10.1 Flare both ends of the Beam Tube using Flaring Tool (MC-390416) per Q1 Cold Mass
Wc]d[d g;‘emblyfrlE-.?‘)OSZﬁ}. / /
Téchnician(s) Date
10.2 Add Spacer between Beam Tube Flange and IP ¥nd Dome, if necessary.
Spacer Added? Yes‘E: No /
Tec]cmiciar;fs) ‘ITE:
10.3 Position Cold Bore Flange (MC-390538) over the Beam Tube and onto IP End Dome
per Wldw Assembly (ME-390526). / /
Technician's) Date
%' 10.4 Weld the Beam Tube to the Flange at TP End as per Q1 Cold Mass Welded Assembly
(ME- 0526) .
s 4. A — /o
Weldor(s) Date
105 Position the Cold Bore Flange (MC-390538) over the Beam Tube and onto the
Non-IP Eng Dome {Q1) per Q1 Cold Mass Welded Assembly (ME- ’59052
Technician(s) Date '
"/ 106 Weld Beam Tube to Flange at NON-IP End as per QI Cold Mass Welded Assembly
(ME-3 0 526).
Tt o S L ey
Weldor(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA03-0
Notes:
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10.7 Align Begm Tube and the Flange at IP End per Q1 Cold Mass Welded Assembly (ME-390526).
Ve o> G /5-0%

_~Fechniciafi(s) Date

*

0.8 4 Weld the Flange to the IP End Dome as per Q1 Cold Mass Welded Assembly

(ME-390526).

Weldor(s) Date

10.9 Align Tube and Flange at NON-IP End per Q1 Cold Mass Welded Assembly (ME-3905206).
e

A Shce (o / $/o%

- '?chnician(s) Date
10.10 " Weld the Flange to the Non-1P End Dome as per Q1 Cold Mass Welded Assembly

Y

Weldor(s) Datc

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ3-0
Notes:
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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.

Set Test Current to 1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.
Turn test current off.

Turn test current on.

S~ OLXNDOT AWM

—_

Read resistance and record in traveler.

Connect |y to Q4 inner power lead as shown in figure.
Connect | o to Q3 inner power lead as shown in figure.

Connect Vy; and V¢ to voltage taps as shown in resistance table.
To measure Total with leads, connect Vy, to Q4 power lead and V| to Q3 power lead.

Q1 Cold Mass Electrical Measurements

EE1111(CERN)
VTat1Q1 (FNAL}

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

b2 {KEK)

EE1211 (CERN)
VTe1Q1 (FNAL)
¢1 (KEK)

EE1221 (CERN)
VTe2Q1 (FNAL)
c2 {KEK)

£E1121 (CERN)
VTa2Q1 (FNAL)

a1 {KEK) a2 (KEK)}
VALHALLA
SCIENTIFIC 43008
1A
|
XXX ohms @ Vhi GH'
Resistance
Test Temp VLOO OT::
Full Scale Zomv 200mv 2v  Current Comp
Voltage [ I I ] C ] L i |

Q1 LMQXA Cold Mass Module Assembly

Page 37 of 54

LHC Serial No.: LMOQXA03-0
Notes:



TD/Engineering & Fabrication Specification # 5520-TR-333754
February 19, 2004

Rev. A
(Q1) Resistance Nominal to Q
Voltage Tap Serial Numbers )
g P Total Resistance
Connect| Fermi CERN KEK
\Y VTalQl |EE1111 al -
Hi alQ E’)‘S\Z o

Vio |VTclQl |EEt1211 (o} ? Q

Vi |[VTclQl |EE1211 ¢l n 4 7 }

Vio |VTbIQL |EE1311 b O Q

Vi |VTalQl |EE1111 ail S

Vio [vTb1Ql [EE1311 bt e 84‘— Q

Total Resistance with Leads
Vai Q4 Power Lead o .
Vio . Q3 Power Lead - (e %” Ci Lo Q2
}f-rv;-:jiad;z_,-’ (o G -5
/” Tgchnician(s) Date
Check resistance of Redundant Voltage Taps.
Q1 Redundant Voltage Taps
Connect Fermi CERN KEK Resistance
Vi VTa2Q1 EEi121 | a2 |
Vio VTc2Q1 EE'1-221 | 02 ' ' 4 2‘ (@)
V
HI VTc2Q1 EE1221 c2 ?q -
Vig VTb2Q1 EE1321 b2 )
/l]’échnician(s) Dute
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA03-0
Notes:
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To measure Ls and Q of a Q1 Cold Mass

1. Use Hewlett Packard HP4284A digital LCR meter.

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

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

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

5. Scrollto “lnteger" 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 Hpand Lp,; to voltage taps as shown in table.

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

EE1212 (Q2a)
EE1512 (G2b)

QP LGIET VTcl (FNAL)

EE1222 (Q2a)
EE1522 {Q2b)

VTc2 (FNAL)

EE1122 {Q2a)

EE1422 (Q2b)
VTaz2 (FNAL)

v | EE1412 (Q2b)
! | vTat (FNAL)

EE1312 {G2a)
EE1612 (Q2b)
¥Tb1 (ENAL)

EE1322 (G2a)
EE1622 {Q2b)
VTh2 (FNAL)

Pole Splice

Hewlett
Packard HP4284A
—
Lg: XX E &I
. --=l =

Qi xxxx % T'
Line Leur Lpot Hpot Heur
B —

S~

Q1 LMQXA Cold Mass Module Assembly
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(Q1) Inductance Nominal ~ 1o mH
Voltage Tap Serial Numbers
Cormect] Ferm ERN KEK Total Inductance
Hpor |VTalQl [EE1111 ai
POT alQ 2 R 2
Leor |VTciQl [EE1211 ci mH
Hpor |VTc1Ql |EE1211 c1 15.3589
Lror |VIbIQ1 |EE1311 b1 mH
H VTalQl |EE1111 at 9.
POT Q 30 ) 73@
Leor |[VTDHIQL |EE1311 b1 H
(Q1) Q-Factor Nominal ~ to
Voltage Tap Serial Numbers
Total
Connect| Fermi CERN KEK otal Q
Hpor |VTalQl [EE1111 at \‘
Leor |VTc1Ql {EE1211 c
Heor [VTclQ1l |EE1211 cl ] . ‘
Lpor [VTD1Q1 |EE1311 b1
Lpor |VTBIQ1 |EE1311 b1
\ (- 4-dd
Tp/dfmician(s) Date

Q1! LMQXA Cold Mass Module Assembly
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LHC Serial No.: LMQXAQ03-0
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To measure the resistance of a Thermometer (RTD):
1. Use Hewlett Packard HP3457A digital multimeter.

Specification # 5520-TR-333754
February 19, 2004
Rev. A

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. Verity arrow in readout is above the 4W(Q (meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.
2:;:2:; HP3457A SENSE INPUT
- oo B s e Y s | i I o e [ el
{wown | v s Y e | o e e e |
- CNOooo DOoo. Lo
Lne 2 330 e I oo Baoo N
O oopom r _[Cx
1 A}
OHMF éuuon Blue (function) Button 3

U+ Black
K+ Yellow NP

U-Red —————

F Gregn f—————""

Thermometer
(RTD)

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

Noo~wn

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 button {function key) once.

Push OHMF button.

Verify arrow in readout is above the 4W() (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.

Hewlett

Packard

T o o s e s Y e
' o | o Y s [ s
I s [ o | o

L]ne::j
O oo

v
1wQ
 m— — g — )

I:ll:]?

| e I st B s |

2
)

QI LMQXA Cold Mass Module Assembly

/I ‘\\

OHMF Button Blue {function) Butten

Warmup
Heater

LHC Serial No.: LMOXAQ3-0
Noltes:
Page 41 of 54



TD/Engineering & Fabrication Specification # 5520-TR-333754
February 19, 2004

Rev. A
Q1 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (£5°): _ 77 [k
Component Fermi CERN Resistance
Q1 RTD, primary ' TaQl TT8311 A \%-Z ol
Q1 RTD, redundant Tl TT8321 e 4
Q1 Cryogenic (Warm-up) Heater (LE) - _ o
wire at top (CERN #1 1+) WiaQl | EHB311+ \ g 259
Q1 Cryogenic (warm-up) Heater (LE) - ) :
wire at bottom (CERN #1 1-) W2Ql | EH8s1 o
Q1 Cryogenic (warm-up) Heater (Non-LE) - ‘
wire at top (CERN #2 1+) wibQl | EHB31+ | ) . (D |
Q1 Cryogenic (warm-up) Heater {(Non-LE) - ]
wire at bottom (CERN #2 I-) wIbQl EHg321 Q
pra e G - ¢ ok
Té[hniciun(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 Limit Resistance
H1aQ1 | YT1111+ HA1
Circuit A o 3044
H2aQ1 | YT1111- HA2 | - _ ol
HibQ1 | YT1121+ HB1 L
Circuit B Q 10.43
H2bQ1 | YT1121- HB2 ” O
A -"M
Z?fs&@g/ ¢-9-0k
T?ﬁmician(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA03-0
Notes:
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11.2 Using the HP4284 A, connect power thru the corrector Power Leads
(HA1L and HB1 to measure Q1-H1 or VAL and VB 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 EE8121 - -
Q1-H1 - O :
HA1 N/A z\.op
VTV1 EEB111 -
Q1-v1 RoRs
) VA1 N/A ! % (8 Q
AL o -4 -OF
.?féhniciﬁn‘(ls) Date
XXX 113

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

Ckew Chief

Hipot Heaters to Coil and Ground.

Hipot according to table below. Hipot to 3kV. Maximum leakage is 3uA.

Date

ol

High Potential Grounded Floating Leakage
All Stri Coils, Yoke, Q1 Instrumentation Bus, Lead and .
Heaterz Corrector Coil Busses, RTD’s and Warm-up Nothing ) 4 TC A
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 , 7? é, A
Busses, RTD’s and Warm-up Heaters W

ZAPN

v
%hnicié;n(s)

L8 R X

Rcsponsib& Authority/Physicist

Q1 LMQXA Cold Mass Module Assembly
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Date
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12.0 Installation of Hypertronics

12.1 Assemble/Install Hypertronics Connectors, without Cover at Non-IP End as per
Q! Medule Assembly (ME-309894). Pin Numbers for connectors are shown in Table

12.1 below
Table 12.1
. Fermilab| CERN | KEK -
Module| Pin Label | Label Description
Blank Module

VTaiQl [EE1111_ [al__ |Qi Lead Voltage Tap "a", primary

1 R
M2 2 |vTa2n  {EE1121  [a2 Q1 Lead Voltage Tap "a",recundant
e 3 VTett  jEE1211 |cd Q1 Center Voltage Tap "¢, primary
M2 4 |vTe2Q! (EE1221  [c2 Q1 Center Voltage Tap "¢", redundant
M2 5 i

EE1311

1 SAEET

2

3_|Emply  [Emply

4 |Empty Empty No Connection
5 |VTb2Q1 |EE1321  |b2

Q1 Lead Voitage Tap 0" redundan
Blank Modlle

Sy

Corrector voltage tap Q1-H1 (skew dipole) (on MCBX, MCBXH, A+ lead)
Corrector voltage tap Q1-V1 {normal dipole) {on MCBX, MCBXV A+ lead)
No Connection
No Cennection
No Connection

Biank Module

IR R e :
Q1 Cryogenic Heater lead end - wire at top (CERAN

Q1 Cryogenic Heater lead end - wire at bottom (CERN#1 |-)

Q1 Cryogenic Heater non-lead end - wire at top (CERN #2 |+)

Q1 Cryogenic Heater non-lead end - wire at bottom (CERN #2 |-

No Connection

|sls|sls(s]

TR

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ03-0
Notes:
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- Table 12.1 (continued)
. Fermilab} CERN | KEK -
Moduie | Pin Label Label | Label Description
M8 1. [Blank Blank Module
M8 2 [Blank
M8 3 [Blank
[if3] 4 |Blank
M8 5 |Blank

T

YT1111+

R

Q1 Protection {Strip) Heater, ("a" circuit) (CERN lead #1+)

1 {H1aQ1 HA1
M9 2 |Empty Empty No connection
M9 3 [H2an YT1111-  HA2  |Q1Protection (Strip) Heater, ("a" circuit) {CERN lead #1-)
M9 4 |Empty Empty No connegtion

5 "b" circuit)

CRN lead #2+)

r

M10 2 No connection

M10 3 No connection
4 Q1 Protection (Strip) Heater, ("b* circuit) (CERN lead #2-)
5 No connection

QI LMQXA Coid Mass Module Assembly

1 Blank Module
M11 2
M11 3
M11 4
V111 5
Note: Pin Numbers of Module M12 are not listed in numerical order.
M12 1 [TaQi_l+ [TT8311 I+ Q1 RTD, primary Wire color: Yellow
M12 2 |TaQ1 1- |TT8311I- Q1 RTD, primary Wire color: Green
M12 3 |TaQi_V+ |TT8311 4 Q1 ATD, primary Wire color: Black
M12 4 (TaQl_V- |TT8311 U- Q1 RTD, primary Wire color: Red
M12 5 [TbQ1 M+ [TT8321 |+ Q1 BTD, redundant: Wire color: Yellow
M12 6 |ThQ1 |- |T78321I- Q1 RTD, redundant: Wire color: Green
M12 11 |ThO1 v+ [TT8321 U+ 1 RTD, redundant. Wire color: Black
M12 10 T V- |TT8321 U- Q1 RTD, redundant: Wire color: Red
M12 g (BEmpty Ermpty No connection
M12 8 |Empty Empty No connection
Mi12 7 |Empty Empty No connection
M12 12 |Empty Empty No connection
M12 13 |Empty Empty No connection
Mi12 14 JEmpty Empty Ne connection
M12 15 |Empty Empty No connection
M12 16  jEmpty Empty No connection
M12 Emp No connection

LHC Serial No.: LMOQXA03-0
Notes:
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Hypertronics Connector Pin Locations (Q1 non-ip end)
VIEW: Male (pin) solder cup side
: 170 6®
50 |5 |5@ (50 |50 |50 (50 |50 (5@ |50 50:146'@ 11 @& 5 @
40 (4@ [40 [40. }40 |40 |4@ |30 |40 (4@ (40 ;. ~ 10 @ w
30 |38 |30 (30 |30 |30 (3@ |30 [3@ |30 39':"-'14@ 9 ® 3 . Wires —@»-
20 (20 [20 |20 (2@ |20 |28 [20 |20 [20 |20 -1'39 8 © 2-.'
10 |1® |10 {10 |1® |10 |1® |10 [1® [1O |10 7 ©
= LB 120 1e
M1 M2 M3 M4 M5 M6 M7 M8 M9 MI0 M1 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+
— Yellow |+
[ Red4) -

= Green | -

Individual Thermometer Layout

12.3

Q1 LMQXA Cold Mass Module Assembly

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

Contact LHC Project Physicist / designee and obtain signature before Hypertronics Cover
is installed. 3

N Soenit ) =24 -0%Y
Responsible Authority/Physicist Date

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

installation Oft?;byyertronics.
r il e gL oy

PEchnician(s) Date

[.LHC Serial No.: LMOXAQ03-0
Notes:
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— 13.0 Final Electrical Inspection
13.1 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:
1. Use Valhalla Scientific 4300B digital micro-ohmmeter.
2. Set Test 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 |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 Vi, to Q4 power lead and V, o to Q3 power lead.
11. Read resistance and record in traveler.
1Cold M Electrical M remen
EE1311 (CERN) EE1321 (CERN)
VTH1Q1 (FNAL) VTh2Q1 (FNAL)
b1 (KEK) b2 (KEK)
A~
EE1211 (CERN)
VTc1Q1 (FNAL)
c1 (KEK)
EE1221 (CERN)
VTe2Q1 (FNAL)
c2 (KEK}
EE1111(CERN}) EE1121 (CERN)
VTa1Q1 (FNAL) VTa2Q1 (FNAL)
a1l (KEK) a2 (KEW)
VALHALLA
scienTiFic  4300B
1A
XXX ohms @ VH‘O G’”'
Resistance
Test Temp VLQO GIT__;;
Full Scale 20mv 200mv 2v  Current Comp
Voltage [ I I | ] L]
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA03-0
Notes;
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(Q1) Resistance Nominal to Q
Voltage Tap Serial Numbers Total Resistance
Connect| Fermi CERN KEK
Vi |VTalQl [EEt111 al ) _
Vio |VTciQl [EE1211 cl ,34\@ _ Q
Vo {VTelQl  |EE1211 cl .
2919
Vie |VTbIQl |EE1311 b1 - Q
Vi |VTalQt  [EE1111 al 0
Vio [VIbIQI |EE1311 b1 : M{)Z4 0
Total Resistance with Leads
Vi Q4 Power Lead PN
pi b
Vio Q3 Power Lead d Usj g o O
42.1 t!’* y/ ‘{/‘. Zh- o
/echmuan(s) Date
Check resistance of Redundant Voltage Taps.
Q1 Redundant Voltage Taps
Connect Fermi CERN KEK Resistance
Vo | vieol | EEz 2 | N 4
Vi VTe2Ql1 EE1221 c2 - L\ \
Vio VTbh2QI EE1321 b2 > ,] Q
Date

! /echnician(s)

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

1.

2
3.
4

Use Hewlett Packard HP4284A digital LCR meter.

Turn line switch to on. The words "Measurement Display” shouid 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
highlighted 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.

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

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

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

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

Read Ls and Q from display and record in traveler.

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

EE1222 (Q2a)
EE1522 (Q2b)
VT2 (FNAL)

EE1122 (Q2a)
EE1422 (O2b)
VTa2 (FNAL)

EE1112 (Q24)
FE1412 (Q2b)

EE1312 (Q2a)

VTal (FNAL)

EE1322 (Q2a)
EE1622 {Q2b)
VT2 (FNAL)

Pole Splice EE1612 {Q2b)
¥Tb1 (FNAL)
Hewlett
Packara HP3284A
=
Lg: XXXX % &
Q: xXxx - o

Leur Lpot Hpot Heur

Bk —

S~

Q1 LMQXA Cold Mass Module Assembly
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(Q1) Inductance Nominal ~ to mH
Voltage Tap Serial Numbers
commect] Fermi CERN KEK ‘I.‘o"t.ai.ln‘dlu.lctance
Hpor |VTalQ1 |EE1111 | a1 . <. |
Leor {VTc1Ql |EE1211 c1 \ L 3%7 _ . mH
Hpor {VTcIQ1l |EE1211 ct —
FSy A
Lpor |VTDIQ1 [EE1311 b1 mH
H VTalQl |[(EE1111 at 5
POT alQ 5()‘ 977 {
(Q1) Q-Factor Nominal ~ to
Voltage Tap Serial Numbers
Connect! Fermi CERN KEK Total Q
Hpor [VTalQl [EE1111 al |
Leor [VTc1Ql |EE1211 | ¢1 ‘
Hpor |VTciQl |EE1211 ¢l f (
Leor |VTHIQ1 |[EE1311 b1
Hpor [VTalQl |EE1111 ail \
Lror |VTbIQ1l |[EE1311 b1 L.
. \.-M - ”‘? e i -
Yoo (- od oF
'}?échnici’a/r'l(s) Date
Q! LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ3-0
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 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. Verity arrow in readout is above the 4WQ (meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.
Packore HP3457A SENSE IPUT
- - s I Y s [ e | o I s I s [ s e
! : s [ s [ st [ v SR e e § e e |
—r OO Oococe: Lo
Line =3 C3 e [ s Y e SO Do :
Ddoobhoo _[;x :
f ? H

/ \

OHMF Button Blue {function} Button

L+ Black f—————

I+ Yellow
U Red |
- |- Green|
) ‘ Thermometer
(RTD)
To measure the resistance of a Cryogenic {(Warm-up) Heater
1. Use Hewlett Packard HP3457A digital multimeter.
2. Record temperature of building within +/- 5 degrees.
3. Press line button to turn tine 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 chms and record in traveler.
Hewlett
Packard HP3457A SENSE  INPUT
— OO0 oo .
[ somms | o e Y s | e I s Y e s 2
- Aﬁn - s [ s [ voves s | [ e | = Lo
Line 03 3 o I s Do BPboog
Do o = o
[ \\ - -
OHMFE éut‘ton Blue {function) Button
Warmup
Heater
em——
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA03-0

Notes:
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Q1 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (x 5°):
Compenent Fermi CERN Resistance
Q1 RTD, primary T2Qu | T8 | (2. (%72 o
Q1 RTD, redundant Q| TT8at | {,0,99% Q
Q1 Cryogenic (warm-up) Heater (LE) - o _ )
7 wire at top (CERN #1 1+) W1aQl EH8311+ | 'lf' ’
Q1 Cryogenic (warm-up) Heater (LE)- | SR .
wire at bottom (CERN #1 I-) W2aQl EHBB1 1 Q
Q1 Cryogenic {warm-up} Heater (Non-LE) - ‘
wire at top (CERN #2 1+) WIbQl | EHB321+ \ {() b
Q1 Cryogenic (warm-up) Heater (Non-LE) - i -
wire at bottom (CERN #2 |- W2bQ1 | EH8321 o
Vot b o T T
Teéhnician(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 . o N
- Clrcuit A | Q BO, g
H2aQt | YT1111-| HA2 Co ] : | ol
HibQ1 | YT1121+ HB1 Sy A
Circuit B o O 4
H2bQ1 YT11 21- HB2 o
Va4 - -
_“"Tlechnician(s) Date

Q1 LMQXA Cold Mass Module Assembly

Page 52 of 54

LHC Serial No.: LMQXAQ03-0

Notes:



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

February 19, 2004
Rev. A

- 132 Using the HP4284A, connect power thru the corrector Power Leads
(HA1 and HB1 to measure Q1-H! or VAL and VB 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 EE8121
Q1-H1 '
HAT N/A Z[.0f Q
VTV1 EE8111 -
Q1-v1 ;
VA1 N/A ’ Ef q C‘ Q
Sy —
e ¢TI _ox
_Fehnician(®) Date

XXX 133 Hipot according to table below. Hipot to 3kV. Maximum leakage is 3pA.

@ Have Crew Chj f verify setup and sign below before continuing.

/Crew Chief Date

l Hipot Heaters to Coil and Ground.

High Potential Grounded Floating Leakage
All Strip Coils, Yoke, Q1 Instrumentation Bus, Lead and
Corrector Coil Busses, RTD’s and Warm-up Nothing <
Heaters Heaters / 5 t]/a 4
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 77 ? A
Busses, RTD's and Warm-up Heaters ! /(’

-
s -

Yl e o RV
Tecjm’ié'iuﬁ(s) Cn:r Date
) £/es Ao

l};/;é‘tms’ﬁ}le Authority/Physicist Date

QI LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ(3-0

Notes:
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TD/Engineering & Fabrication Specitication # 5520-TR-333754
February 19, 2004

Rev. A
14.0 Production Complete
XXX 14.1 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 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:
5/ /(7S
Date 7
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOQXAQ3-0
Notes:
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TD / Engineering & Fabrication Specification # 5520-FM-318904
September 24, 1999
Rev. H

Revision Request Control Number: 1580

Specification Number: [5520- TR - 333754] Current Revision: NONE

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

Step #/Description of Revision:

4.3 Modified Step. Changed to “Configure tooling for End Dome Mounting per (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-3%0037).”

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-260007) 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 *“Sclder the upper 8kA bus to Upper Lead as per Qi 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.)”

| John Szostak | | Jim Rife | [ 11102003 |

Originator Responsible Authority Date

Revision Incorporated into the Traveler: John Szostak | 2/19/2004
Revision Incorporated By Date

Process Engineering Final Review: Bob Jensen | 2/19/2004 |
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) Current Revision: - Enter the Revision of the Traveler or Document to be revised.

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

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

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

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

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

Revision Request Form



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

Revision Request Control Number: 1612
Specification Number: [5520- TR - 333754] Current Revision:

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

Step #/Description of Revision:

1.5 Removed Step. “All personnel performing steps in this traveler must have 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 (MI-390312) such that the Mini Level is Horizontal 0.00 mm/m
(+/- 0.05 mm/m).”

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

5.28 Added Step. “Add Mount to Face Plate”

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

7.12 Added Step. “Mount the KEK Cold Mass Leveling Bracket (MD-390711) to the X side of the magnet. Record the serial
number of the mini level that will be used 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 ievel 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 Q1 Cold Mass Welded Assembly
{ME-390526).” Task completed in step 5.22 per Tom Page and LMQXAOI.

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.”

T3 a

John Szostak | | Jim Rife [ 2r4r2004 |
Originator Responsible Authority Date
Revision Incorporated into the Traveler: John Szostak 6/4/2004
Reviston Incorporated By Date
Process Engineering Final Review: [ Jamie Blowers 6/4/2004
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 mitialed by the individual incorporating the Revision Request and the individual who reviewed the Traveler or
Document.

Originator Instructions:

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

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

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

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

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

Process Engineering Office Instructions:

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

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

Revision Request Form



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

Rev. K
Traveler Title: Specification No: Revision: DR No:
| LHC Q1 LMQXA Cold Mass Module Assembly Traveler | | 3520-TR-333754 | | A | | HGQ-0457 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
| 45 |1 ME 369894 | || IMQXA03 1o ]
Discrepancy Description:

During this step of assembly, A damaged wire (HA-2) was found approx 3" from splice block. This damage seems to be
limited only to the insulation of the wire, not the wire strands.

Originator: Date:
Damon Bice 4/19/2004 |
Cause of Nonconformance:
Unknown.
Responsible Authority: Date:
| Rodger Bossert [ 12/2/2004

Discrepancy Report Form DR No:  HGQ-0457



TD / Engineering Fabrication

Specification No.: 5520-FM-318%02
February 1, 2002

Rev. K
Disposition:
Patch insulation and Varnish, then continue.
Responsible Authority: Date:
| Rodger Bossert | 12/2/2004
Corrective Action to Prevent Recurrence:
None at this time. No Traveler Change.
Responsible Authority: Date:
| Rodger Bossert ] [ 12272004 |
Corrective Action/Disposition Verified By: Date:
| 12/62004 |

| John Szostak I

Will Configuration be affected?: 1 YES I NO

Identified problem area:

I Material [ Manpower ! Method
Reviewed By:
[ Bob Jensen ]

Discrepancy Report Form

L] Machine

L] Measurement

Date:
| 12/6/2004
DR No: HGQ-0457




Specification No.: 5520-FM-318902

TD / Engineering Fabrication
February 1, 2002

Rev. K
Traveler Title: Specification No: Revision: DR No:
| LHC Qi LMQXA Cold Mass Module Assembly Traveler | | 5520-TR-333754 | [ A | [ HGQ-0458 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
| 4.8 ] | ME369894 ] [ 333754 | LMQXB03 | [ 0 |
Discrepancy Description:

Corrector coil mounting ring contacts splice block of Q1 magnet when installed, preventing the corrector mounting ring from
being installed in a level position.

Originator: Date:
Damon Bice 4/19/2004
Cause of Nonconformance:
Lead block on KEK cold mass not to spec / rotated slightly.
Responsible Authority: Date:
Thomas Page 4/19/2004

Discrepancy Report Form DR No: HGQ-0458




TD / Engineering Fabrication

Disposition:

Specification No.: 5520-FM-318902

February 1, 2002
Rev. K

Chamfer the corner of the G-10 splice block as necessary, approximately 1/6 - 1/8 inch.

Responsible Authority: Date:
Thomas Page ] 4/19/2004
Corrective Action to Prevent Recurrence: coLg L
The remaining KEK cold masses will have to be filed as necessary. (TRR No. 1612)
Responsible Authority: Date:
| Thomas Page ] [ 41972004 |
Corrective Action/Disposition Verified By: Date:
| Jim Rife | [ 4202004 |
Will Configuration be affected?: L YES NO
Identified probiem area:
L] Material ] Manpower Method 1 Machine [ Measurement
Reviewed By: Date:
| Bob Jensen | [ 42312004
Discrepancy Report Form DR No: HGQ-0458



ADDITIONAL PARTS REQUEST 0102-ES-292302 Revision E

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

THIS FORM MUST BE SIGNED BY AN ACQUISITIONER BEFORE BRINGING TO THE STOCKROOM

MAGNET OR COIL # _LMQXA03 REQUESTED BY _Jim Rife
DATE REQUESTED _4/27/04 DELIVER TO _Jim Rife
BUDGET CODE LCD 300.1.1.13.4 NEED BY DATE 4/27/04
JOB TICKET # MMR #

MACHINE SHOP REQ. # PO#

PURCHASE RELEASE # OTHER

PARTS STATUS (CHECK ONE)

[J DEFECTIVE PARTS ISSUED [] PARTS SCRAPPED 1 A/R ITEMS
] DEFECTIVE ASSEMBLY ] MISSING FROM KIT ALREADY ISSUED

— B INDIVIDUAL PARTS ] CONSUMABLES [0 PARTS LOST
ACQUISITIONER SIGNATURE___ DA p#_72%3 DATEﬁ?’/} 71°f

PLEASE INDICATE REVISION REQUIRED

yﬁ, LOCATION PART # REV QTY uoMm DESCRIPTION RF# SIR #
A
@ | IB4BIN MA-418114 A 4 Fach M3 Thd. Stud Assy
- Pan HD Screw 4-40 X
,59 RILL2 MA-418117 0 4 Each 5 Steel
Pan HD Screw 6-32 X
(€| R1,1,2 MA-418116 0 4 Each 375 Steel
4 ) < Support Arm
i’ IB4 BIN MA-41812: 0 I Each Weldments 13 Units
7| R1,12 MA-418109 4 4 Each Tie Down Link
ﬁ’/ IB4 BIN MA-418112 g I Each Clamping Bar
#)- | IB4 BIN MA-4i8113 0 i Each Grommet
- ) Connector-Access
it | R1,1.2 MC-41806° A i Each Covers-13 Unit
STOCKROOM SIGNATURE 1D# DATE
PARTS DELETED FROM DATABASE 1) DATE
I~

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

PARTS RECEIVED BY ID# DATE

Page 1 of 2



EVISION REQUIRED | 0102-ES-292302 Revision D

PART # REV QtY uc 1OM DESCRIPTION RF # SIR #
T A |1 Each 13 Unit Male Pin Rack
418143 0 10 Anti-Arc Kapton
A
e

Page 2 of 2



Cryogenic Thermometer Traveller

DESCRIPTION
Part description: Cryogenic thermometer Top Assembly
Part ldentification: HCQITESCXT-CR012270 Identification: L" Q x A a 3
Serial Number: CX_LS_X16749 ‘Manufactured By: Fermilab
CABLING B _ _
_ctﬁnnéétor'Ta Name
Fres ]
Top View / A Wire Crossing / . \
- Us . . Black l:: -
TN} i I . w2 -
e + /)% % /)Q\’ I)% 0% W ﬁbﬁn' ikl
:'f': o d \)& Graen: .- . n+2
co W n+3
Fixing Case Thermometer Cable for Type ST Exterisloh- C ‘]r'
Taread[ ] p (300 K) = 0,32 Ohm/m p (300 K} = 0.07 Ohin/m
Hole[_] Copper AWG 30 Copper AWG 24
stud[_] Length= [ m Length: 0.8 m
—_ CHECKS _ _ _
Intervention Date/ Check | R{U+U- 1+ R{U-1-) - A{U+/+} | R(U+,GND} [Temoeraiurs] Firiv/Laboratory| Checked by
DD-MMM-YYYY | Point | [Ohm}4w | [Ohml2w | [Ohm]2w | [Ohm] 2w K] R o
Calibration 2I1-Jan-2002 | T 66.29 na na ovt Ambient IPN Joly
Expedition 12-Mar-2003 1T &64.888 o1 o1 vt 293 CERN . Grivat
Reception 2 V-Rpr 208 TIW| C éﬂ <s 70° 5 Fewrr Bicg
TWjC
Tiw|C
TywW| €
TiW| €
TW €
T(W| C
TW C
T(W C
TIW €
TiW| ¢
TiWl €
TIW| C
TIW| C
TiW[ €
TIW C
T(W|C
TIWl| ¢
—— T|wl¢
T(W| C
Tiw| C
T{W| C
T(W|C

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




Cryogenic Thermometer Traveller
" DESCRIPTION _
Part description: Cryogenic thermometer Top Assembly
Part Identification: HCQITESCXT-CR012300 Identification: LN Qx Aas
Serial Number: CX_LS X16752 Manufactured By: Fermilab’
CABLING _
Connector Tag Name
T8zl ]
Top View / A Wire Crossing / _ \
Black Black W+ - . :
\)& 5 \W VA O& X OJ 5 \W J 59 o e
. -/ . Green |-
/ g n+3
Fixing Case Thermometer Cable for. Type ST Extension “-L“
_ Threadl:] {300 K) = 0.32 Ohm/m p (300-K} =.0.07 Qhm/m
Hole[ | Copper AWG 30 Copper AWG 24
stud[”] Length= [ Im Length: 0:8 m '
P CHECKS . _
Intervention Date/ Check | R{(U+,U- 1+ ~ R(U-1-) R{U+,1+} R(U+.GND) |Tempercture| Firm/Laboratory | Checked by'
DD-MMM-YYYY | Point | Ohm])4W | [Ohmj2w | [Ohm}2w | [Ohm)2w IK] '
Caltbration 2l-Jan-2002 | T 62.06 na na ove Ambient IPN Joly
Expedition 12-Mar-2003 T 60,601 0.1 af ovL 293 CERN Grivaf
geceptin [U1-Bpe-204 | TWC| 47,22 70° 7 | Feerr | Breiz
TIW| C
T(W| C
T(W C
TiW| C
TIW| C
TIW| C
T(Wi €
TiW| C
TIW| C
T(WC
TiW| C
TiW|C
Tiw| C
TIWjC
TIW| C
TIW| C:
T(wWl C:
L TIW| €
TIW| C
TIW| C
T(W|C
Tiw|C

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




CERN LHC MQXA

Acceptance Test at FNAL

QUALITY RECORD

Cryogenics Science Center

1113

CERN-LHC MQXA-03 Quality Record

Acceptance Test at FNAL

KEK, High Energy Accelerator Research Organization

Magnet ID : 'h’/l(,lf,& ~(J >
Date of approval / / Zdy//&g
Approved by : «[/ "7/)
(/// : \( (
Ver. 0

Ver A iwith mitial results)

(FNAL)

(KEK)
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CERN-LLHC MQXA-03 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
_Acerptuble
Result at FNAL




313

CERN-LHC MQXA-03 Quality Record

- Acceptance Test at FNAL
2. Interface Dimensions
Machine center
F1(3130) ) Fr(3330)
B}l (3305) Elr (3305) .
eg(n| [*€
1'1.'\1I \ "
gzes"?oij Splice B Tf’i“ T{::;
450)f Box ColiCal6480) T (450)
EF.———_____-“AAAﬁﬁv_--_——ﬁ—-—___‘kli;lﬁ*
1) Dimensions Unit:mm
Procedure Criteria
t) Dimension Check
Measure fellowing 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) ¢468 —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 Fl Fr Doel Doer Diel Dier Eg
0 deg. 33295 13285 167.82 467,00 13007 b 22 3.8
45 deg. 33205 33200 166 89 366,02 249 11 148 .88
90 deg. 33290 33290 A67.407 46752 41917 449 84 3.9
135 deg. 33200 33295 466,76 o6 83 48,92 449,17
180 deg. | 33290 3329.0 e
225 deg. 33283 RRILI
270 deg. 33285 33400 18
315 deg. 33299 3330.0
Result Acceplable Acee able Aveeptable Acceptable
Result at FNAL
Critera 3330 -6/+0 9468 -4/+0 $450 -4/+0 7
Position F1 Fr Doel Doer Diel Dier . Eg
Pop X _0dee [ZRO__|BZZ7| |5 o ISN< e AR
P 45 deg, ~ (N A - TISS
9deg. | 4900 [ 3330 | Y A L S PSS
135 deg. P o f—
ok | 180deg | 5550 35330 RS
- 225 deg.
M 270deg. [95%D 5330 VATS
315 deg.
Result




4/13
CERN-LHC MQXA-03 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 Acceptable s
RE side Acceptable e
Measurement part Result at FNAL Remarks
LE side
RE side
3) Radial envelope
Procedure Criteria
Check shell radial envelope using ¢530mm gauge. The gauge shall pass the magnet.
{dummy cold-mass support)
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
Acceplabie
M.PLap was dameged at end section { LE side and R side
Poie bap vas daneped.
Result at FNAL
5) Magnet bus siot
Procedure Criteria
Check the bus slot using bus line model gauge. The gauge shail pass the magnet bus slot.
Result at TOSHIBA
Acceplable
Result at FNAL




513
CERN-LHC MQXA-03 Quality Record
Acceptance Test at FNAL

6) Weight

Procedure Criteria
Measure the magnet weight. Weight < 8500kg

Result at TOSHIBA
§350 Ke ] Acceptable
Result alt FNAL
7) Length of magnet lead, QPH wire, Voltage taps
Procedure Criteria

Check the lengths of magnet iead, 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

Result at TOSHIBA

Measuring wire Measured Value Result
1) Magnet lead AU Acceptable
2) Voltage taps 2000mm Acceptable
3) QPH wire 2000 Acceprable

Result at FNAL

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

HA1  HBY

HAZ  HB2
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CERN-LHC MQXA-03 Quality Record
Acceptance Test at FNAL

8) Cable tags
Procedure Criteria
Check the cable tags. Consistent to the tag No. table.
) v i Lol
L l ! R
Result at TOSHIBA
1)Voltage taps Aceeptable

2)Quench heaters

Acceptabie

Result at FNAL

1)Voltage taps

2)Quench heaters
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CERN-LHC MQXA-03 Quality Record
Acceptance Test at FNAL

3. Coil Resistance

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

Procedure
Measure the magnet total resistance and coil temperature
at coil current of DCIA.
Calculate resistance at 20 °C; Ryq.

Rag=V/I(1+0.00393%(T;-20))

V : Voltage between magnet leads (V)

I : Coil current obtained by shut resistor (A)
Teon : coil temperature (°C)

Result at TOSHIBA

Tcoil l
Magnet total voltage (V) Current (A)

Nuot Reparted
Magnet total resistance Ry, ((2)

Not Reported Not Reported 679237
V";;g;f‘“ VY) W | rew | v &) | Ro @
C1-Al Not Reported | Not Reported | 339206 C2-Al Not Reported | Not Reported | 3.39278
Cl-A2 Not Reported | Not Reported |3 39240 C2-A2 Nol Repoerted | Not Reported | 339278
Cl-BI Not Reported | Not Reported | 33953 C2-BI1 Not Repuorted | Not Reported | 3.39124
Cl-B2 Nat Reported | Not Reported | 339318 C2-B2 Not Beported | Not Reported | 3,31033Y
Accepluble
Result at FNAL
Tegu qJo°
Magnet total voltage (V) Current (A) Magnet total resistance Variation (€2)
R0 (Q) (Rzo-rosnina - Rao-rnar)
8345 A b.9243
Voltage taps tag No. R0 (Q2) Voltage taps tag No. Ra0 (€?)

Cl -Al 3.%99] C2-Al 34114

Cl-A2 24001 C2-A2 % G

C1-BI 3.4194 C2- Bl 2420

Cl-B2 34112 C2-B2 2.4207




4. instrumentaticns
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CERN-LHC MQXA-03 Quality Record

Acceptance Test at FNAL

1) Voltage taps

Procedure

Criteria

method at 1 A.

Check resistance of all voltage taps by four terminal

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

Magnet lead +: A1, A2 (Poled Our)
Magnet lead - : B1, B2 (Pale3 Out)
Center taps : C1, C2 (Polel Out)

Variation of Ry(A1),R3p(A2) : < 0.1%
Variation of Ry¢(B1),Ryy(B2}: <0.1%
Variation of Ry(C1),R;0(C2) : < 0.1%

Result ai TOSHIBA
Vol ta . Voltage ta) , oy
° t.;g: ps Resistance(Q) © ;]g: ps Resistance((2) Variation(%) Result

Al 0.00251 A2 000251 iy .00 Acceptable

C1 3.39462 2 139402 3.0 Acceptable

Bl 6.78710 B2 0.78719 (.00 Acceptable

Result at FNAL
Volta, Voi . Lo
° Ng: taps Resistance(Q2) © tz;g: taps Resistance(Q) Variation(%) Result

Al .00C3 A2 003 7] @.1a

Cl 3.3 c2 3.381 & @ .ia

BI " E B2 aRE & ®.iA

2) QPH
Procedure Criteria
Measure the resistance of QPH. QPH resistance : 30 +4/-4Q (HA HB)
Result at TOSHIBA
QPH No. QPH Resistance(Q2) Result
HA LR Acceptable
HB 0.8 Acceptable
Result at FNAL
QPH No. QPH Resistance(Q)) Result

HA L Ateepracic
HB 29 .69 Acccprangic
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CERN-LHC MQXA-03 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 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 Resuit Resuit
taZgN(t:‘p tookz | o0 | ke | SO t%ggNO-p tookz | " |tz |
Cl - Al 36,86 132549 C2-Al i6.80 13.259
Cl-A2 30.86 P3.258 C2-A2 .86 f3.238
0.00 007 (h1:4) .07
Cl-BI 36.86 13,268 C2-Bl 36 86 13.268
Cl1-B2 36.86 13.208 C2-B2 3. 860 [3.208
100Hz 1kHz
Magnet 86060 30,7940
Acceptable
Result at FNAL
Voltage taps Result Result Voltage taps Result Result
taggNo.p 100Hz | O Iz | O taggNo_p 100Hz | © T | Tk |l
Cl-Al  |37.07 13,334 C2-Al 707 /3.335
Cl-A2 3707 13335 C2-A2  |372.07 /3335
C1-B1 37.09 12.32% C2-BI1 3708 i3.32%
C1-B2 37.09 17.323 €2-82 7708 /33273
100Hz 1kHz
Magne 5918/ 31250




6. Turn to Turn Insulation
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CERN-LHC MQXA-03 Quality Record

Acceptance Test at FNAL

Procedure

Criteria

Apply impulse voltage of 1000V between the magnet leads and

record the signal.

Instrumentation: Impulse generator, recorder

Coinpare 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-03 Quality Record

e Acceptance Test at FNAL
7. Coil Insulation
1) Insuiation Resistance
Procedure Criteria
Apply 1kV-DC to the coil in 1 min. and measure | Insulation resistance > 100MQ
insulation resistance by using insulation tester.
| High voltage : Coils! :Ground : Cellar, Yoke, Shell, QPH
Resuit at TOSHIBA
Temperature(°C) Humidity(%) Insulation{M() Result
24 2 200K Acceptable
Result at FNAL
Temperature(°C) Humidity(%) Insulation{M()) Result
2) Hi-pot test
Procedure Criteria
Apply 3kV-DC to the coil in 1 min. and measure leak | No break down
current or insulation resistance. Record leak current or resistance.
High voltage : Coil
Ground : Collar, Yoke, Shell, QPH
Result at TOSHIBA
- Temperature {°C) Humidity (%) Leak current {mA) Result
24 21 .00

Acceptable

Result at FNAL

Temperature (°C)

Humidity (%)

Leak current or resistance

Result
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CERN-LHC MQXA-03 Quality Record

Acceptance Test at FNAL
8. QPH Insulation
1) Insulation Resistance
Procedure Criteria
Apply 1kV-DC to the QPH in | min. and measure | Insulation resistance > HJOMQ
insulation resistance by using insulation tester.
High voltage : QPH
Ground : Coil, Collar, Yoke, Shell
Result at TOSHIBA
Heater No. Temperature (°C) Humidity (%) Insulation{ M(2) Result
HA - . 2000 Acceptable
HB 2000 Acceplable
Result at FNAL
Heater No. Temperature (°C) Humidity (%) Insulation(M£2) Resuit
HA
HB
2) Hi-pot test
Procedure Criteria
Apply 3kV-DC to the QPH in | min. and measure leak | No break down
current or insulation resistance. Record leak current or resistance.
High voltage : QPH
Ground : Coil, Collar, Yoke, Shell
Result at TOSHIBA
Heater No. Temperature (°C) Humidity (%) Leak current (mA) Result
HA Iy N .00 Accentable
HB 0.00 Acceptable
Result at FNAL
Heater No. Temperature (°C) Humidity (%) Leak (.:urrent or Result
resistance
HA
HB
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CERN-LHC MQXA-03 Quality Record

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
Accoptable
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 Acceptable See appendix
3} QPH resistance
Procedure Criteria
Measure resistance before/after the discharge test. Resistance change < 10%
Result at TOSHIBA
QPH No. Before (1) After (QQ) Variation (%e) Result
HA 30.8 H)§ 0.0 Aceeptable
HB 308 W8 (.0} Acueplable
Result at FNAL
QPH No. Before (Q) After ((2) Variation (%) Result
HA
HB




CE RN AT MEL Document No.
CH-1211 Geneva 23 ) LHC-MCBX-FR-0001 rev. 1.0
Switzeriand [ B EDMS Document No. __—_j

the

Large

Hadron

Collider

project

» ] ] \
Certificate of Conformity
Part name: MCBX Inner Triplet Dipole Corrector
i Identification HCMCBX_001-S1000010 | Serial No.: HCMCBX_001-S1000010
Shipped To: CERN Shipment No: | 10
. Shipment 31/07/03
Manufacturer: SIGMAPHI Contract No.: F375/LHC/LHC
Related tech. .
Specification: LHC-MCBX-CI-0001 and addenda
Related drawings: LHCMCBX_0012 (1525-CN-1001)
Tel. +41 22 767 4305
g;:‘:v‘f"s’”e person at | v o Karppinen : .
- E-mail. Mikko.Karppinen@cern.ch
Tel. +33 2970108 80
g;;f:."::’b;e person at | pamien Neuvéglise - - -
- E-mail. dneuveglise@sigmaphi.fr
SIGMAPHI certifies that the delivered material conforms to the technical specification mentioned above;
Date: 31/07/03 Name: D.Neuvéglise Signature:
D.Neuvéglise
Acceptance test results
MCBXV (Inner) MCBXH (Outer) | Remarks:

RT dc : 18.2 22.2
resistance SIGMAPHI: 8
(12): CERN: 17.2 21.2

CMAT: 17.495 2129

SIGMAPHI: 66.4 7/ 113.65 68.76 / 162.8
Inductance
@1 kHz/100 CERN 63.1 / 84.43 58.98 / 98.18
Hz (mH) CMA:
R.T. leakage | SIGMAPHI: 0.625 25
current to CERN: 0.006 0.01
ground @
1.5 kV (uA): CMA:; 2 Olo B sk 0 M

Cold Mass Assembler
Visual Accepted: g
inspection
Name / Rejected: (]
Slanature
Date
N Y

! Cold Mass Assembler



[ AT MEL Docurment No.

LHC_--I J
Page 2 of 2
a N
Comments
(SigmaPhi ):

Comments {(CERN): | The magnetic axis of this assembly has not been measured at warm.

The scribe line is made relative to the dowel pin holes on the connection plate.

During combined powering fleld was rotated 0-360 deg at 75 % of the nominal
current @ 1.9 K.

During individual powering the MCBXV reached 690 A and the MCBXH 635 A,
however the MCBXH detrained to 548 A in the end of the tralning campalgn.

Ihis magnet shall only be used for O1,

Comments (CMA):




