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Revision  Step No.

Revision Page (1 of 3)

Revision Description

JULIC o, 2V

Rev. C

TRR No. Date

None N/A

A 5.0
9.2
93
12.3
15.2

17.1
17.4
17.6
17.7.2
17.8
17.10
18.9

18.11

19.9

19.17
19.18
19.21
19.22
19.23

211
21.2

222

223

22.4

23.2

234

Q3 LMQXC Cold Mass Module Assembly

Initial Release

Modified Step.
Modified Step.
Modified Step.
Modified Step.
Modified Step.

Leads.

Modified Step.
Modified Step.
Modified Step.
Modified Step.
Modified Step.
Modified Step.

(ME-390529).”

Modified Step. Changed to “Measure the distance between the Suspension
Rings at the bottom of the Threaded Rods and record measurements below.
Copy this page and place copy in designated book for later reference.
(TR-333730, Q3 Cryostat Final Assembly, Step 5.1).”

Modified to reflect production floor process.
Changed to Crew Chief signoff.
Changed to Weldor signoff.
Added “...and Figure 12.0.”
Changed to “Using the Valhalia 4300B, connect 10mA
applied voltage thru the corrector Power Leads. Measure Resistance and
record in the table below.” Modified Table. Added Picture of Corrector Bus

Changed (MC-369552) to (MC-369522).
Changed IP to Non-IP.
Changed IP to Non-IP.
Changed Non-IP to IP.
Changed Non-IP to IP.
Changed Non-IP to IP.
Added Step. “Tack weld the Extension Tube (MD-390667) to the Cold Mass
per (ME-390529).”

Added Step. “Weld the Extension Tube (MD-390667) to the Cold Mass per

Modified Step. Changed Non-1P to IP.

Modified Step. Removed Center — North and Center - South.

Removed Step. “Weld the Shielding Blocks (MB-390534) to the Cold Mass
per Q3 Suspension System Installation {ME-390525).” No shielding Blocks
Modified Step. Added 112.5.

Modified Step. Added 337.5.

Modified Step. Modified Resistance Table.

Modified Step. Changed to “Using the Valhalla 4300B, connect 10mA
applied voltage thru the corrector Power Leads. Measure Resistance and
record in the table below.” Moditied Table. Added Picture of Corrector Bus

Leads.

Added Step. Added “Assemble/Install Hypertronics Connectors, without
Cover at [P End as per Q3 Module Assembly (ME-369900). Pin Numbers

for connectors are shown in Table 22.2 below.”

Added Step. “Inspect Hypertronics Connector. Ensure that it is free of flux

and that Kapton has been installed properly.”

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

Modified Step. Changed to “Using the Valhalla 4300B, connect 10mA
applied voltage thru the corrector Power Leads. Measure Resistance and
record in the table below.” Modified Table. Added Picture of Corrector Bus

Leads.

Added Step. “Ensure electrical measurements are acceptable and confirm
Hypertronics Connector has been installed properly.”

Page 2 of 102
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Revision Page (2 of 3)
j Revision  Step No. Revision Description TRR No. Date

B 1.6 Added Step. “Protect the bellows during all stages of production.” DR No. 1695 3/4/05
HGQ-0500.
7.6 Removed Step. Moved to after electrical. New step 7.8.
7.0t0 Modified order of steps per production request. (Subsequent changes to steps

17.0 will reflect new Step Numbers)

7.14 New step. “Splice Cold mass voltage taps to wire bundle. Verify splices
electrically.” Per LMQXCO2.

7.15 New step. “‘Attach wires using putty and install the Voltage Tap Splice Cover
Block (MC-436146).” Per LMQXCO02.

9.5 Added Step. “Solder Corrector Wires per Q3 Module Assembly
(ME-369900) and as shown in Figure 9.4-A."

9.6 Added Step. “Install voltage taps on MCBXA corrector leads. One tap is to
be soldered to the “A” Lead of each corrector element. Wire labels are shown
below.”

11.12 Modified Step. Added check boxes and specifications for measurements
taken with Mini-level.

12.1 Modified Step. Added picture, (ME-369900 - Rev. A, Sheet 3 of 5) per
production request.

12.11 Added Step. “Solder MQSX Corrector Wires.”
12.13 New Step. “At the IP End, attach Spider Assembly (MD-430G72) as per Q3
Module Assembly (ME-369900)."

15.3 New Step. “At the Non-IP End, attach Spider Assembly (MB-430096) as per
Q3 Module Assembly (ME-369900).” Per DR No. HGQ-0520.

l6.2 Modified Step. Added “Record Initial resistance of Corrector Element and
record below.” Added column to record initial resistance of Corrector
Element.

} 16.3 Added Step. “Attach Backing Splines as per Q3 Module Assembly
(ME-369900).”

Addnd Qtam A Tl a Crrin
AQOCO Dwep. A Lidd puu) WT uy the SPTIGEOUAr

Kapton and then w h Kevlar String (MA-369912) every V2 - 34 over
Kapton as per Q3 Module Assembly (ME-369900).”

16.5 Added Step. “At the Non-IP End (Non-i.ead End) wrap the Springboard
Assemblies in Kapton and then wrap with Kevlar String (MA-369912) every
14 - 34" over Kapton as per Q3 Module Assembly (ME-369900).”

17.3 Modified Step. Moved Step per production request. “Position the Beam
Tube (MC-369522) longitudinalty per Q3 Cold Mass Welded Assembly

{ME-390529)." New Step 20.1

19.2 Modified Step. Changed to “Insert the Fixed Support Assembly
{ME-390041) inito the Vacuum Vessel and position at the [P End.”

19.5 Modified Step. Changed to “Insert the Sliding Support Assembly
(ME-390042) in to the Vacuum Vessel and position at the Non-1P End.”

20.8 Modified Step. Changed to “Perform a stretched wire measurement of the
system to align the Beam Tube Flange within .5 mm.”

21.2 New Step. “Check Q1 & Q2 Instrumentation Bus Wires for Continuity.”
Added Table.

213 Modified Step. Added “Record Initial resistance of Corrector Element and
record below.” Added column to record initial resistance of Corrector
Element.

22.1 Modified Step. Changed Picture of “Hyperironics Connector Pin Locations
(Q3 non-IP end) VIEW: Male (pin) solder cup side™ to show correct hookup
configuration to DFBX.

23.0 Modified Step. Removed electrical checks that are previously performed by
MTF, per production request.

ochanrd Accamhbliag in

—
&
4a

...,
-U»-q

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC05-0
Notes:
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Rev.C
Revision Page (3 of 3)
Revision Step No. Revision Description TRR No. Date
C 7.6 Modified Step. Modified Table. Added Column for RTD Serial Number per 1721 6/8/05
LHC Production Supervisor.
7.14 Modified Step. Added electricals performed by MTFE.
223 Modified Step. Added electricals performed by MTF.
19.3 Modified Step. Changed to “Install the Suspension System Adjusting Screws
(MB-390039) and Socket Head Cap Screws (MA-393021]) into the Vacuum
Vessel to hold the Fixed Support Assembly in place. Coat all screw threads
with Molybdenum Disulfide prior to installation.” Per production request.
19.6 Modified Step. Changed to “Install the Suspension System Adjusting Screws
(MB-390039) and Socket Head Cap Screws (MA-393021) into the Vacuum
Vessel to hold the Fixed Support Assembly in place. Coat all screw threads
with Molybdenum disulfide prior to installation.” Per production request.
Q3 LMOQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0
Notes;
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Jpecincanon # 322U-1K-355/7.2Y
Tune 8, 2005
Rev. C

Ensure appropriate memos and specific instructions are placed with the traveler before issuing the sub
i traveler binder to production.

1.0 General Noteg
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.

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

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

1.6 Protect the Bellows during all stages of production.
20 Parts Kit List
2.1 Attach the completed Parts Kit for this production operation to this traveler. Ensure that the serial
number on the Parts Kit matches the serial number of this traveler. Verify that the Parts Kit
receivgd is compplete.

} < ¥ 6 RIFS
ocess Engineering/Designee Date 7
}
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0

Notes:
Page 5 of 102
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3.0 (03 Module Alignment

3.1 Record the serial number for each Magnetic Component Assembly.
Q3 Serial Number: AT TF N\ S N
) ey B il L
MCBXA Corrector Coil Serial Number: A EeAS

MOQSX Corrector Coil Serial Number: &G’HG} Sxrl OV~ AN @Yy

‘r
=y

MCSOX Corrector Coil Serial Number: H‘{/ M&E sc- 74(._‘)0 AR oea O

- (. ~yee]
RcSpons_ibfc A-uthéritnyhysicist Date
32 . Attach the Certificate of Conformity, for vendor supplied components, and the Quality Record, for

! _;cndor 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.

e / ’//7;(_\ ] . /
e Lol O
Crew CHief\ Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0

Notes:
Page 6 of 102
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4.0 Q3 Magnet Placement {Module Assembly Tooling)

4.1 Configure tooling for Q3 Cold Mass Assembly (ME-390528) per Final Cold Mass Assembly

Stat 4 Suppprt and Clamping Fixture (ME-369768). ,
i) of3lys

Te(’ffmiciar‘lfs) Date
4.2 Configure tooling for Corrector Mounting per Cold Mass / Cryostat Station Corrector Support
Fixturg (ME-369780% 13.780 Diameter Corrector Magnet.
xuwup L18ks
Technician(s) Date

4.3 Configure tooling for End Dome Mounting per Cold Mass Cryostat Station Final Assembly

(ME-369765. View EE). |

Tec Hlnician(s‘)‘r Date

4.4 Move the Q3 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 west as per Q3 Cold Mass Welded Assembly

mj’wm b / 5//,’{5/

T&l?ﬂi?:ian(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC(05-0

Notes:
Page 7 of 102



5.0 Bus Assembly Installation
5.1 Measure the length of the Cold Mass and record below.
Cold Mass Length:
"[‘{echniciam(s)

b2

SJ Ul O, SULLS

Rev.C

f.f

L(Aes

Date

5.2 Add four feet (48 inches) to the Cold Mass Length and record below. This will be the top piece.

Cold Mass Length from step 5.1:

M ad

Technician(s)

Add:

Length of top piece:

@ /
_ATfw Chief

53 Cut
refefred o a’s/ﬂ'le top piece.

]

7\’\/ /C{ Uy .

Technic{an(s)

262

+ 48in.

,%,On‘

6lalys

Date

(- 71555

Date

jiece of Nomex (MB-430064) equal to the total length recorded in step 5.2. This will be

¢/ 05

Date

54 Record the total length of the top piece, recorded in step 5.2, below. Multiply the total by 2 and
record the number below. This will be the length of the bottom piece.

Length of top piece:

Multiply by 2:

,) 7 Length of bottom piece:
AR LU,
Technician(s) B

Gfew Chicf

Q3 LMQXC Cold Mass Module Assembly

Page 8 of 102
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530
6/ /ey

Date

LHC Serial No.. LMQXC05-0
Notes:
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55 Cut a piece of Nomex (MB-430064) equal to the total length recorded in step 5.4, This will be

rf}@ ?e bottom piece. ]
L, 629/ /08

Technici:em( 8) D Date

56 Pull the two pieces of Nomex (MB-430064) through the Bus Slot. Leave two feet of Nomex
extending past the end of the Cold Mass at the Lead End and Non-Lead End. Fold top piece over
top of Cold Mass and fold bottom piece under bottom of Cold Mass. (As shown n figure 5.6 below)

> Non- LE LE o
Top
Bottom
2 2 (Cold Mass Length + 4)
Fold Back _
0"-.. ‘// \."-.'0
2’y  Non-LE LE .2
0' *
Top
Bottom 2 (Cold Mass Length + 4)
2':.' T .
*er..s~ ¢— Fold Back —_ .
Figure 5.6 z -
. ~
N oy /Q / o5
Technician(’s) Date”

57 Starting at the Lead End, slide the Lead and Corrector Coil Bus Assembly (MB-430063) into
Magn%tv Bus Slot between the two pieces of Nomex (MB-430064). The bottom piece of Nomex will

movgwith the bus. Puil the bottom piece as it is being fed into the Cold Mass.
~ ,.aeww-\ S e -
: /f cchmcmn{s) Date
5.8 Cut Nomex NEB -430064) equal to the Length of the Cold Mass. (See 37 5.1 for reference)
Technician(s) ? Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC03-0

Notes:
Page 9 of 102
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6.0 Q3 Cold Mass Alignment
6.1 Rotate the Q3 Cold Mass. with the Power Leads facing up, into the proper orientation as shown in
Figure 6.1-A.
Voltage Tap
Wires
Stnip Heater
Wires
Looking at Lead End of Q3
Figure 6.1-A
.. ]
P (} [ / L
AA’W}{/ AICECY
TeChnician(s) Date
6.2 Perform a stretched wire measurement of the system to align the Cold Mass within £ .2 mR.
s
\ [ / 2000
Responsible Authority/Physicist Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXCG5-0
Notes:
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7.0 Instrumentation Installation

7.1 Prepare Q3 Instrumentation Wire Feed thru (MB-430074). Build per Q3 Module Assembly
Instrumentation Wire Feed thru (ME- 430074). Wire Labels and descriptions are shown in Figure
7.1 and per (MB-430074).

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

(MB-430078) INSTRUMENTATION BUS FROM
MIDDLE OF Q2

(MB-430076)
INSTRUMENTATION WIRE
BUS FROM Q1

(MB430079)
INSTRUMENTATION BUS
FROM Q2 NON-IP END (Q2b)

(MB-430080)

INSTRUMENTATION BUS
FROM Q3 IP (LEAD) END
(MB-430077)
INSTRUMENTATION WIRE
BUS Q2 IP END (Q2a)
Figure 7.1
INSTRUMENTATION TUBE
|j.|_ Black U+
[ Yeliow I+
= Red U -
= Greend -
Individual Th t
- N
\\.____/.’ 7 . - " -
; ; ' P2 G
- Gy G /4 / A
Technician(s) ’—> Date '
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0

Notes:
Page 11 of 102



Warm-up (Cryogenic)

Heater Wires

EH8323+ (W1bQ3) (top)
EH8323- (W2bQ3) (bottom)

SULIG O, SRS

Rev. C

1.2 Slide Instrumentation Bus Assembly (MB-430074) into the proper Q3 Port as per Q3 Module
Assembly (ME-369900). Verify that there is sufficient slack in cable to allow for two inches of
differential thermal contraction.

e N L -vy-c5
Technicieals) Date

RTD (Thermometer) Instrumentation wires
Wires from Lead End (IP End)
TT8313 (TaQ3 .
( ) Wire Bundles RTD (Thermometer)

to DFBX Wires

TT8323 (TbQ3)

Q3 LMQXC

Looking at Non-Lead End (Non-IP End) of Q3

Figure 7.2-A

Cold Mass Module Assembly LLHC Serial No.: LMOXC05-0
Notes:
Page 12 of 102
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Strip Heater Wires

Lead tap “a” primary EE1113 (VTa1Q3)
Lead tap “a” redundant EE1123 (VTa2Q3)
Lead tap “b” primary EE1313 (VTR1Q3)
Lead tap “b” redundant EE1323 (VTbh2Q3) .

Center tap "c” primary EE1213 (VTc1Q3) ¥ e oandies
Center tap “¢” redundant EE1223 (VTc2Q3

Instrumentation

wirg tube

Warm-up (Cryogenic)
Heater Wires

EHB313+ {(W1aQ3) (top)
EHB313- (W2aQ3) (botiom)

Strip Heater Wires
“a” circuit heater lead "1+” YT1113+ (H12Q3)
“a” circuit heater lead "1-" ¥T1113- (H2aQ3) 1
“b" circuit heater lead “2+” YT1123+ (H1bQ3) |
“b" circuit heater lead “2-" YT1123- (H2bQ3)

L.ooking at Lead End (IP end) of Q3

Figure 7.2-B

Q3 LMQXC Cold Mass Module Assembly $ LHC Serial No.: LMQXC05-0
Notes:
Page 13 of 102
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7.3 Weld Warm-up Heater Base Plates (MA-369997) and RTD Mount Blocks 1o End Plates as per Q3
Mo e Assembly (ME-369900).
+ /’
A / (A (e o5
Weldor(s) p T } - Date
e 6&,\;\ v L,A\ e J’@/
7.4 Install Warm-up I!Ieatcrs (ME-369834) t\o each end of Q3 as per Q3 Mddule A sembiy
(ME-369900)."
7.4.1 Inslall ‘ arm-up Heaters (MA-369834) onto the Warm-up Heater Base Plate
(MA-369997).
7.4.2 ) Solder wires (MA-369832) to the Warm-up Heaters as per (ME-369900).
e - o s S
Technitian(sF~ Date '
7.5 Install RTD’s as per Q3 Module Assembly (ME-369900). Record Serial Numbers of each RTD in
the table below. Attach Data Sheet for each RTD to traveler.
7.5.1  Atiach RTD’s (MA-369835) (Qty. 4) to Mounting Blocks as per Q3 Module Assembly
(ME-369900).
7.5.2  Solder wires (MA-369836) to RTD’s as per Q3 Module Assembly (ME-369900).
Individual RTD wiring is shown in Figure 7.5.2-A below.
=" Black U+
— Yeitow |+
= Red U -
= Green | -
Individual Thermometer Layout
0y ) Figure 7.5.2-A
\ .
_— 3
P \ {,4/ é//‘/ [y
Technlclan(s) ) Date !
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOQXC05-0

Notes:
Page 14 of 102
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7.6 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 5. Attach the Manufacturer’s RTD papers at the end of this traveler.

To measure the resistance of a Thermometer (RTD):
1. Use Hewlett Packard HP3457A digital muitimeter.

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 4WE2 (meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.
Hewlett
Packard HP3457A SENSE INPUT
OO oo
—x ODOoOo Se;o; wq 1
wne =3 3 cOoaa o 1 s [ s e [ e e e
Ooodooo
! =

/

OHMF Button Blue {function) Button
i+ Black]
I+ Yellowy -
U Red p—m—m—————— "
F Groen pm—msa——""
Thermometer
{ATD)
RTD’S
Building Temperature: Sl Time of Test: 11§
Serial No. Location Wire No. Measured 0 Mfr. Q& (expedition)
C." _LS & (-—7 2.4/ Q3 Inst. Bus Side TT8313 {‘,,5 o2 Q 3 ) 5’3{'
Coi_ L5 f 2% Q3 Inst. Non-Bus Side TT8323 7 /. 2 %& 9. 22 y
Cryogenic (Warm-up) Heaters
Building Temperature: _ /_ T~ Time of Test: _7 /S
Location Wire No Measured O
Q3 Lead End EH8313+
(IP End) EH8313- lo. w07 2
Q3 Non-Lead End EH8323+
{Non-IP End) EHg323- | @ . 1S Q‘I

5y

Tec%ﬁ:iam(s)

Q3 LMQXC Cold Mass Module Assembly

Page 15 of 102

(o [/5 /25

Date

LHC Serial No.: LMOXC05-0

Notes:
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(Max. Leakage < 0.1 pA)

JULC O, VU

Rev.C

Hipot RTD's to 100V. Use Droege Serial No. 910 {FNAL Part No. 51330) or equivalent.

Have Crew fﬁ; verify setup and sign below before continuing. ‘
M e s ld=
Crew Chief Date ‘ '
RTD’S
Building Temperature: __ju cr Time of Test: __ = ° =

Serial No. Location Hipot Leakage < 0.1 pA
TT8313 Q3 Inst. Bus Side <
TT8323 Q3 inst. Non-Bus Side < .

Hipot Cryogenic (Warm-up) Heaters to 300V. Use Droege Serial No. 910
(FNAL Part No. 51330) or equivalent. (Max. Leakage < (.1 pA)

@ Have Crew

Chiet VWetup and sign below before continuing.

| T
Y-A«p’ Lr;\ <L ES
Crew Chief Date
Warm-up Heaters
Building Temperature: o~ Time of Test: _y
Location Wire No Hipot Leakage < 0.1 pA
Q3 Lead End EH8313+
(IP End) EH8313- <. |
Q3 Non-Lead End EHS8323+ -
(Non-IP End) EHS8323- < -

Teefmician(s)

Q3 LMQXC Cold Mass Module Assembly
Page 16 of 102

G /ri/os
Date

LHC Serial No.: LMOXC03-0
Notes:
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June 8, 2005
Rev.C
Fill out the Cryogenic Thermometer Traveller that came with the RTD.
Fill out:
e Corrector Tag Name

s Date

» Resistance Measurement

e Temperature {i.e. 77° F)
Firm/Laboratory (Ferm)

¢ Checked By (Print Last Name)

Once all information has been filled out, make a copy of the Cryogenic

Ther ter Traveller and place the copy in the designated binder.
% (ol 15195

Techn#an(‘s)’ Date
\Agm&‘o LS ]
Crew Chief Date
7.9 Mount the MCBXA Corrector Mounting Ring (ME-390037) to the MCBXA Corrector Magnet.
Ry (o 115)0%
Teclﬁician(‘ﬁ Date
} 7.10  Position and align the MCBXA Corrector Magnet.
o - eI
IR (- 02743
Tecl}ﬁ:cian(s) Date
7.11 Tack weld the MCBXA Corgector Mounting Ring (ME-390037) to the Q3 Cold Mass Assembly
sembly (ME-350529)
b = 15 - o5
Date
7.12 390037) to the Q3 Cold Mass Assembly
: sd” Assembly (ME-390529).
C = /5~ 0%
Date
7.13 Disassemble the MCBXA Corgector Magnet from the MCBXA Corrector Mounting Ring
{ME-390037).
7T C (15/05
Teclﬁician(s) ~ Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0

Notes:
Page 17 of 102
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7.14 Splice the Cold Mass voltage taps to the wire bundle.

it/ [ S el

~T echnician(s) v Date

7.15 Verify the splices electrically:

Test of Q3 Fixed Voltage Taps

Apply 1A current between BUS #1 & BUS #2 on the Feed End (See Figure 7.15-A)
1. Clamp Bus #1 to Bus #2 on Return End.
2. Connect Current Source: BUS #1 to Positive and BUS #2 to Negative.

Use a 3457 or equivalent Digital Voltmeter and record measurement to four decimal places.

Use the Two-Wires Voltage Measurement Technique:
1. Connect Digital Voltmeter LO wire to BUS#2 (or Negative output of Power source).
2. Hl wire of Digital Voltmeter will move through wires to measure V.,

DO NOT USE DC CURRENT LARGER THAN 2A.

DO NOT APPLY CURRENT THROUGH MAGNET LONGER THAN 30MIN.

BUS #1

BUS #2

BUS #3 BUS #1 BUS #2
BUS #4 BUS #3 | BUS #4

Power Bus Location Power Bus Location
Return End Feed End
Figure 7.15-A
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC05-0

Notes:
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r a
} 2 5
3
TS .
i FNAL ‘e Wire Expected
% S Labels Description Labels Voltage,V Measured
3| £
=
NA | NA| VTa1Q3 |Q3 Lead Voltage Tap "a", primary EE1113 7.0000 7,0 g S'D\/
NA | NA| VTa2Q3 |Q3 Lead Voltage Tap "a", redundant EE1123 7.0000 7 L0577 Ci [
NA | NA| VTb1Q3 |Q3 lead Voltage Tap "b", primary EE1313 0.0030 y (‘g Vg/_ mlf
NA | NA| VTb2Q3 Q3 Lead Voltage Tap "b" redundant EE1323 | 0.0030 2. 815
NA [ NA| VTc1Q3 |Q3 Center Voltage Tap "c", primary EE1213 3.5000 3 57 q / \/
NA | NA| VTc2Q3 |Q3 Center Voltage Tap "c¢", redundant EE1223 3.5000 32 ‘ <290 \/
Across BUS #1 and BUS #2: | /0530~
\ e Y SIS {15 o5
Technician(s) Date
Protection Strip Heaters
Measure resistance across each heater using a handheld meter.
% c | Breakout BOX Ri);?:t:t::e Rh::iasst:rrmeci FNAL Descri ption
=8 e Labels OHM OHM Label
Q3 Protection (Strip) Heater,
NA [ NA YT1113+ 30 2 q 3 bL H1aQs3 ("a" circuit) (CERN lead #1+)
- Q3 Protection (Strip) Heater,
NA|NA| YT1113- H2aQ3 | av circuit) (CERN lead #1-
. Q3 Protection (Strip) Heae,
NA| NA| YT1123+ 30 29 (00 H1BQGS3 | v circuit) (CERN lead #1+)
NA | NA YT1123- - H2bQ3 Q3 Protection (Strip) Heater,

("b" circuit) (CERN lead #1-)

m
jé:chnician(s)

Q3 LMQXC Cold Mass Module Assembly
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6-1~05

Date

LHC Serial No.: LMOQXC05-0

Notes:
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Rev.C
7.16 Atta ires using putty and install the Voltage Tap Splice Cover Block (MC-430146).
%‘Z / (o)t W
Teckflician(s) ~ Date
7.17 Mount the MQSX Corrector Mounting Ring (MP-350209) 1o the MQSX Corrector Magnet.
VA /)95
Te?t{nician( 5) Date
7.18 Position and align the MQSX Corrector Magnet per Q3 Cold Mass Welded Assembly
(ME-390529).
% Co fo D A5
%nician{s) Date
7.19 Tack weld the MQSX Corrector Mounting Ring (MD-309209) to the Q3 Cold Mass Assembly
(ME-3920528) per Q3 Cold Mass Welded Assembly (ME-390529).
/ é/ét % . % ”¥—/—\\ 2 // 7 / oS
Weldor Date
7.20 Weld the MQSX Corrector Mounting Ring (MD-309209) to the Q3 Cold Mass Assembly
(MF4390528) Lead End per Q3 Cold Mass Welded Assembly (ME-390529).
Jlr 9. A~ ¢SS
Weldor Date
7.21 Disassemble the MQSX Corrector Magnet from the MQSX Corrector Mounting Ring
(MD-309209).
-
T a5
Te,éhnician( s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0
Notes:
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8.0 Installation of MQSX Corrector Coil

8.1 Move the MQSX Corrector Magnet up against the Mounting Ring on the Q3 Cold Mass and bolt
the MQSX Corrector Magnet to the Q3 Cold Mass using the Silver Plated Mounting Screw and
torque bolts to 500 in.-lbs. Shim between the corrector and flange as necessary.

Techniciah(s) U Date

8.2 Verify alignment of MQSX Corrector Magnet as per Q3 Module Assembly (ME-369900).

b 2/-0x

Date

T feme éf: 22/o 5

Responsible Authonlty/Physicist Date

83 Tack weld bolts and washers for mounting MQSX Corrector Magnet into place per Q3 Cold Mass

W;/IﬁeZA—s.se;nfbly (ME-350520), Va ;

7 / y ’ ]

L W P e — 622 Jo §
Weldor(s) Date ‘

84 Solder Corrector Wires per Q3 Module Assembly (ME-369900) and as shown in Figure 8.5-A.
Cf2Y [~

Techghcian(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0
Notes:
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8.5 Install voltage taps on MQSX corrector leads. One tap is to be soldered to the “A” Lead of each

corrector element. Wire label 1s shown below.
[ o

|
“AH E‘B!’

Lead Lead

Overhead View

Corrector | Corrector Label
Assembly | Element
MQSX MQOSX |A+lead Q3A2 (skew quadrupole) voltage tap EE8223 (VTA2)

= o [29/257

Technician(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0
Notes:
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9.0 Installation of MCBXA

9.1 Move the MCBXA Corrector Magnet up against the Mounting Ring on the Q3 Magnet, and bolt
the MCBXA Corrector Magnet to the Q3 Cold Mass using the 3” Silver Plated Mounting Screw
(MA-390247) and torque bolts to 500 in-Ibs. per Note 4 of Q3 Cold Mass Welded Assembly
(ME-390529). Shim between the Corrector and Flange as necessary.

O F e Conl) Q5
chhnician(s)! d‘ Date
9.2 Verify Alignment of MCBXA Corrector Magnet as per Q3 Cold Mass Welded Assembly
(ME-390529).
T 50D (o 2/-ox
/Té')(niciﬁn?‘s) Date
~ ’ I 7
“j Vi b/ 22/p%
Responsible Authority/Physicist Date
9.3 Tack weld bolts and washers for mounting Corrector into place per Q3 Cold Mass Welded

As?bly (ME-390529).

WG g - &S S5

Weldor(é} Daie

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0
’ Notes:
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g4 Route MCBXA Corrector Coil Wires as shown in Figure 9.4-A below and per Q3 Cold Mass

Welded Assembly (ME-390529).
B3B}B6A}B6
ooy

MCTX

V3AJV3BIH3A]H3B|B3A.

LE

ke

B6B H H B6A

SR D SRR g g

MCSX

MCBXH

End View of MCBXA for Q3
(in “up” position)

Looking into end of correction cofl from DFBX to Q3

Figure 9.4-A
Techniciarn(s) o o A e Date 7 7

LHC Serial No.: LMQXC05-0

Q3 LMQXC Cold Mass Module Assembly
Notes:

Page 24 of 102
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9.5

9.6

June 8, 2005
Rev.C

Solder Corrector Wires per Q3 Module Assembly (ME-369900) and as shown in Figure 9.4-A.

Lo e &/ 7805

= - -
Techmclan(s)" [ Date

Install voltage taps on MCBXA corrector leads. One tap is to be soldered to the “A” Lead of each
corrector element. Wire labels are shown below.

Corrector
Assembly

Corrector
Element

Label

MCBXA

MCBXH |A+lead Q3H3 (skew dipole) voltage tap EE8123 (VTH3)

MCBXV |A+ lead Q3V3 (normal dipole) voltage tap EE8113 (VTV3)

MCSX |A+ lead Q3B3 (normal sextupole) voltage tap EE8313 (VTB3)

MCTX |A+ lead Q3B6 (normal dodecapole) voltage tap EE8613 (VTB6)

2 & / /Fj““

Technician(s) Date ~

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0

Notes:
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10.0 Installation of MCSOX

10.1 M the MCS©X Corrector Magnet to the MCSOX Corrector Mounting Ring (ME-390664).
) 5 (Cotas
Tedﬁician(s)v Date
10.2 Slide the MCSOX Corrector Magnet & MCSOX Corrector Mounting Ring (ME-3%0664) up to the
Mf:-}'jy Corrector Magnet.
. e P
T e O (-2 O~O5
:/”’f fchnician(s) Date
10.3 Position the MCSOX Corrector Magnet radial (Scribe Line at 0%)
L (o oofis
Technician{s) Date
10.4 Posi}ion the MCSOX Corrector Magnet longitudinally. (The gap between the MCBXA Magnet
and the Mounting Ring should be approximately 135mm.)
g e 13
Techﬁcian(s) Date
105 Tack weld MCSOX Corrector Mounting Ring (ME-390664) as per Q3 Cold Mass Welded
Assembly (ME-390529).
Fa ., - —
e O Y fp/,z,//cu
Weldor(s) Date
10.6 Weld the MCSOX Corrector Mounting Ring (ME-390664) as per Q3 Cold Mass Welded
Asgembly (ME-390529).
- / .. 2 ul
Ar 4 be—0u _ & /20 /03
Weldor(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-0

Notes:
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10.0 Installation of MCSOX
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June 8, 2005
Rev. C

Mougythe MCS orrector Magnet to the MCSOX Correcior Mounting Ring (ME-390664).
7-20-0 5
Date

cchmélan(s)

10.2 : Slide the MCSOX Corrector Magnet & MCSOX Corrector Mounting Ring (ME-390664) up to the

MCBXA rrector Magnet.

echmclan(s)

Posmof the MCSOX Corrector Magnet radial (Scribe Line at 0°)

echmman(s)

e e
1-Lo-97

Date

A=

10.4  Position fhe MCSOX Corrector Magnet longitudinally. (The gap between the MCBXA Magnet

and tpéfMountmg Ring should be approximately 15mm.)

ARy

cchmman(s )
r"/r

ﬁ’,zo/

Date

105 Tack weld MESGX Corrector Mounting Ring (ME-390664) as per Q3 Cold Mass Welded

Assembly (ME-390529).

b—

ol

o
-
rl
x
)
Lu
.
-

Weldor(s)

Q3 LMQXC Cold Mass Module Assembly
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Date

LHC Serial No.: LMQXC05-0
Notes: Re-issued per DR No. 4284
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07 Wire MCS()/}‘{ﬁgg_ggzor Magnet.

-

sl

) '?(‘:hnician(é)

10.8 Verify g ”;pmem of the MCSOX Corrector Magnet.

T T,

Pefhniciands)

Responsible Authority/Physicist

(N[E'J:Z0529). 'S
// M /7{' £

Weldor(s)

10.10  Solder Corrector Wires per Q3 Module Assembly (ME-369900).

L L !.*'
L AP

" Technician(s)

June 8. JUUD
Rev.C

Tack weld the MCSOX Corrector Magnet hardware as per Q3 Cold Mass Welded Assembly

ARRER

Date

-

s . —j -
VA = B
Date

10.11  Install voltage taps on MCSOX corrector leads. One tap is to be soldered to the “A” Lead of each

corrector element. Wire labels are shown below.

Corrector | Corrector
Assembly | Element
MCOSX |A+ lead Q3A4 (skew octupole) voltage tap EE8423 (VTA4)
MCSOX MCOX |A+ lead Q3B4 (normal octupole) voltage tap EE8413 (VTB4)

MCSSX A+ lead Q3A3 (skew sextupole) voltage tap EE8323 (VTA3)

Techn\igfan(s) v

Q3 LMQXC Cold Mass Module Assembly

Page 27 of 102

qd-o2-0

Date

LHC Serial No.: LMQXC05-0
Notes: Re-issued per DR No. 4284
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10.7 Wire the MCSOX Corrector Magnet.

} i,

chnician(s)

10.8 Viymem of the MCSOX Corrector Magnet.

}C’C’ﬂnicia‘{(;)

Responsible Authority/Physicist

WP LU AR IV T e R SR e T

June 8, 2005
Rev.C

L-728-c%

Date

(. 2/-2)
Date

f‘”/ ) / o5
Date

109 Tack weld the MCSOX Corrector Magnet hardware as per Q3 Cold Mass Welded Assembly
{ME-390529).
S/ (/(Z— / ZA’\___ﬁ__ C /z\ 2 /o
Weldor(s) Date
10.10  Solder cctor Wires per Q3 Module Assembly (ME-369900).
. yfhmman(s) Date
10.11  Install voltage taps on MCSOX corrector leads. One tap is to be soldered to the “A” Lead of each
corrector element. Wire labels are shown below.
Corrector | Corrector Label
Assembly | Element
MCOSX |A+ lead Q3A4 (skew octupole) voltage tap EE8423 (VTA4)
MCSOX MCOX |A+ lead Q3B4 (normal octupole) voltage tap EE8413 (VTB4)
MCSSX |A+ lead Q3A3 (skew sextupole) voltage tap EE8323 (VTA3)
fo ~ . .
L F\M—\_ & RE cn-
Techniciangs) C") ' Date
j

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMQXC05-0
Notes:
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[1.0 Dome Setup
111 Attach IP End Dome (MD-390221) (Q3) to the End Dome Positioning Fixture (MD-369776).
o . . // (- Feeg 7o
Techﬂcian(s) Y ¢/‘~ L Date
11.2 Align IP End Dome (MD-390221) as shown in Q3 Cold Mass Welded Assembly (ME-390529).
- e, S WL~
Technié{an(s) v TS Date
11.3 Level the TP End D;)‘me (MD-390221) usingthe Ball Socket (MD-369777) and the Mini Level.
P p e
A/M o d’,.‘ L 1;7 e _?/ Q’J /2('7/‘/\5
Techghcian(s) . ‘/( i Date
114 Mark the IP End Dome (MD-390221) and the End Plate with a Horizontal Witness Line. This
Step will be used in )S/tep 133w repesition the-Domes prior to Welding.
T { “l },:- . ); 2 L,f/f Cp/gc, /0\,)__
Teéhnician(s)‘ ¢ T Ly Date
L5 Remove the IP End Dome (MD-390221) from the Tooling.
STl L e (s
Tec;yfician(s) e T s Date
116 Attach Non-IP End Dome (MD- 390668) (Q3) to the End Dome Posttioning Fixture
(MD-369776). i [t
Tedhniciants) — 7~ Date A
Q3 LMOQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0
Notes:
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o T e R AR RS

11.7 Align Non-1P End Dome (MD- 390668) as shown in Q3 Cold Mass Welded Assembly

(ME-390529).
"**rf@ é - 29~ O
echniciTam(s) Date
11.8 Level the Non-IP End Dome (MD- 390668) using the Ball Socket (MD-369777) and the Mini
Level.
‘/" e ” ’ — N - » -
U b-25 o8
, ,—»"I}échniciaf(‘s) Date
11.9 / Feed the Electrical wires/bus through the proper ports as the Non-TP End Dome (MD- 390668) is
brgught osition against the End Plate.
[ A — % e ull
/- e /(‘(7) & Z?«' g
Technicidn(s) Date
11.10 Mark the Non-IP End Dome (MD- 390668) and the End Plate with a Horizontal Witness Line.
This Step-will be used in Step 18.6 to reposition the Extension Tubes prior to Welding.
- - o ' O .
%f\ &z & 7 S
&chniagﬁ(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0

Notes:
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11.11 Removefhd Non-IP End Dome {MD- 390668) from the Tooling.

i/ '3;“(?.@ o ( /, L9 CS/
T ficiar(s) Date

11.12 Perform preliminary reference measurements before moving the Cold Mass to an Assembiy Table.

Check one (Upper / Lower slash) and then record the reference measurement and Mini-level No.

Upper Slash gg
Lower Siash D

Take measurement while looking from Non-Lead End toward the Lead End.

Reference Measurement: 9‘ t)}

Mini-level No. HLQ—

ALY (&'! # )qrs

Techni'cian(s) Date

i

F
o ’:' ~
' \P»— 4 24/cs
Responsible Authority/Physicist Date
vl
[1.13 MoveeGold Mass 1o an Assembly Table.
. LY /) c WA« 5 //
Y A e LY
ﬁ echnician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC05-0

Notes:
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Rev. C

Solicing the Power [eads

12.1

At the IP End, set up the Power Leads for splicing as shown in the Q3 Module Assembly Drawing
(ME-369900).

F i
] f
80.0 mn REF §14.3 sem REF
{3.15]) T [4.501
: TO END PLATE LENGTH OF SPLICE !
i
i
$ PO |
77 QZb—e :
; i - Z T T‘_—aw—-am—nz :
SPL__I__CE DETAIL "A"
: NOT TO SCALE i
i
Figure 12.1-A
(ME-369900 Rev. A, Sheet 3 of 5)
SN 4
. ,(e%(\; N EAWAD
Te,c]mician(s) Date
122 Construct / Obtain Expansion Loop Tail per Q3 Module Assembly Insulated Expansion Loop Tail
(MB—490145).
" = &', iy L‘ oy
Tﬁazhmc;an(s) Date
12.3 Solder the Lower Lead to the expansion Loop Tail from Step §.2 as per Q3 Module Assembly
Dru\{vil‘jg (ME-369900).
e P A
[}f echnician(s) Date
12.4 Solder the Upper Magnet Lead (Terminal “A”, Quadrant 4} to the Lower 8kA Bus as per Q3
Medule Assembly Drawing (ME-369900).
ot ¢ /o5
Techpician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC05-0

Notes:
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Rev.C
12.5 Insulate each spiice with 2/3 overlap, .002 x 3/8 wide Kapton, (MA-292722).
- S
oy 2orie C /g &5
Technician(s) Date
12.6 Insert a piece of .005 Kapton between splices. ‘ .
2 . / 7
- Lo 18 o
Tec nician(s)‘ Date
12.7 Put splices together and insulate splice area with 34 overlap, .002 x 3/8 wide Kapton
(MA-292722).
e I Morsize— Lo sy O
'f'é'c?h/nicmn(s) Date
12.8 Attach Q3 Bus Splice Clamp Assembly (MD-430031) to Q3 Lead as per Q3 Module Assembly
(ME—3§9,900). 7
Tffhnicmn(s) Date
12.9 Attach 1P (Lead) End Buss Crossover Block Assembly (MD-430095) as per Q3 Module Assembly
(ME-369900).
i (/25705
Techﬁician(s) - Date
1210 Attach Cable Clamp Assemblies as per Q3 Module Assembly (ME-369900).
Px /SIS
Tech_;(fcian(s) X Date
12.11  Solder MQSX Corrector Wires.
=7 ;,;% (o 2/
chhn/cian(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0

Notes:
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12.12 Route Cable and Corrector Leads on IP (Lead) End as shown below and per Q3 Module Assembly
(ME-369900).

Lead Bus Orientation through Q3

R. Bossert 3-29-04

From Q2 ,
With MQXA Rotated

180 Degrees

—

Direction of Assembly Steps

IP end of Q3

Figure 12.12-A

% Lf23] 0 57

Tedﬂician(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0
Notes:
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12.13  Atthe S End. a?ach Spider Assembly (MD-430072) as per Q3 Module Assembly (ME-369900).

- (2 /2 3/35
Tecbﬁician(s) Date
12.14  Attach Non-IP End Bus Crossover Block Assembly (MD-430081) as per Q3 Module Assembly
(ME-369900).
~ Cof T11257
Tecﬂ'ician(s) ~ Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0

Notes:
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13.0 Configure MCSOX Corrector Coil Wires

s

13.1 Attach the MCSOX Splice Plate Mounting Ring (ME-430129), the MCSOX Corrector Splice Face

Plate (ME-430130), and the MCSOX Splice Plate Mounting Bars (ME-430128) as per Q3 Module
Assemb] ME-369900). _
R e il= T P
9.2)-oF
hnicidn(s) Date

13.2 w as shown in figure below and per 3 Module Assembly (ME-369900).
e e
f - /zf.ﬂ pr

G-21- 05
/r/yfhrniciﬁﬁs) Date

133 Solder Wires per Q3 Modyle Assembly (ME-369900) and Figure 13.0. (Next Page) )/

| G 2O

/e‘?hmcian(s)

Date

Q3 LMQXC Cold Mass Module Assembly

LHC Seriail No.: LMOXC0s5-1
Nates: Re-issued per DR No, 4284,
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From MCBXA | ©

JUNC &, A
Rev. C

From 02| This group comes
E at g from the bus
rom U which goes
A2A through the Q3
From MQSX
i
,,,,,,,, { y3a | vaB | H3A | H3B B3A | BaB | B6A | B8B [
A3B T~ B4A | B4B | AdA | AdB
N /
This group comes m<a
from the MCSOX o<l
correction coil. - SR This group comes
i from the MCSOX
i % correction coil.
p £ 2

Han e

Eﬁ%ﬁ!{?&'>?3f?§iifrl}ﬁﬂlﬂ?!éﬁ??&?&fﬁﬂﬁm gl

R R

§

MCBXA [

a1

- This shows
v3A | vaB | H3a | 3B | B3A | B3B | B6A | BB the
v2a | vae | H2A | H2B | BaA : B4B | A4A | A4B corrector
bus init’s
viAlviB | H1a | H1B | A2A | A2B | A3A | A3B final
position as
MQsX it enters the
DFBX

Looking into Non-IP End of Q3

Looking into end of correction coil from DFBX into Q3

Figure 13.0-A

(3 LMQXC Cold Mass Module Assermbly

Page 36 of 102

LIHC Serial No.: LMOXCO03-1

Notes: Re-issued per DR No. 4284.
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13.0 Configpure MCSOX Corrector Coil Wires

13.1 Attach the MCSOX Splice Plate Mounting Ring (ME-430129), the MCSOX Corrector Splice Face
Plate (ME-430130}, and the MCSOX Splice Plate Mounting Bars (ME-430128) as per Q3 Module

Asse E-369900).
: o
- gk C (2319
Techﬂcian(s) Date
13.2 Route s as shown in figure below and per Q3 Module Assembly (ME-369900).
SRy e
y._ ?,/xc:«/' (22 -
;F‘échnician(s) Date
’I_)L 13.3 Sold:&/nﬁs per Q3 Module Assembly (ME-369900) and Figure 13.0. (Next Page)
7 ( B ) <
A e D

L\/llow - chmc;an(s)—('f Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC05-0
Notes:
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From MCBXA [
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From Q2|: v2A | veB | H2A | H2B This group comes
B from the bus
From Q1 V1A | VIB | H1A |H1B which goes
A2A | A2B S eRe through the Q3
From MQSX
]
V3A | V3B | H3A | H3B B3A | B3B | B6A | B6B [ "] From MCBXA
B4A | BAB | A4A
N\ /
This group comes 2ga
from the MCSOX s

— — — —

correction coil.

Eﬂﬁﬂl@iiiﬁ%%!%iiéé%ﬁii?iélii‘k!iﬁ!%iﬂﬁ%ﬁm

-

eb:hg i

\ i i
i

e Lt i ‘ nm&sz:«zsmunmmm&nmm AdA

SRR

it

!

R R
1B

i

i

This group comes
from the MCSOX
correction coil.

- This shows
MCBXA V3A | v3B | H3A | H3B | B3A | B3B | B6A | B6B MCBXA the
Q2 V2A | v2B | H2A | H2B | B4A : B4B | A4A | A4B corrector
i R e M bus in it's
Q1 V1A | VIB | HIA | H1B | A2A | A2B . A3A : A3B final
T position as
. . MQSX it enters the
Looking into Non-IP End of Q3 DFBX

Looking into end of correction coil from DFBX into Q3

Figure 13.0-A

Q3 LMQXC Cold Mass Module Assembly
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LHC Serial No.: LMQXC05-0

Notes:
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14.0 Mount MCSOX Bus and Expansion Loop Hardware

14.1 Mount t de Cable Clamp Assembly (ME-430103) as per Q3 Module Assembly (ME 369900).

7 2 ?«— Z ).
/T(cchnician(s) Date
P (Non-Lead End) Corrector Bus Bundle Bracket (ME-430134) as per Q3 Module

{ zog D 9 z)-0)”
//{echniciaﬁ(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC05-0
Notes:
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150 Assemble Bus and Expansion Loop on Non-IP (Non-Lead) End
15.1 Route Non-1P End cables into crossover assembly on Non-IP End as shown in figure 15.1-A.
* Non-P end of Q3
)
o
D
1
o
=
o]
£
O
@
<
Y
(o]
c
0
=
O
D
=
(a]
ToDFEX
Figure 15.1-A
e ~7 Cm—
’ L y -7 =
e e & 2l or
__Techni’c?én(s) Date
Q3 LMQXC Cold/ldlass Module Assembly LHC Serial No.: LMQXC05-0
b Notes:

Page 38 of 102
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Tune 8, 2005
Rev. C
152 Confi 3us Expansion Loop as per Q3 Module Assembly (ME-369900). .
S /. Df
P WY 7 -
o Echniciah(s) Date
15.3 n-1P End, attach Spider Assembly (MB-430096) as per Q3 Module Assembly

.2/ -5

Wmc’én(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0
Notes:
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16.0 Electrical Inspection

16.1

June &, 2003
Rev. C

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 Q3 Cold Mass:

“A” Lead

Use Valhalla Scientific 4300B digital micro-ohmmeter.

Set Test Current to 0.1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Turn test current off.

Connect Iy, to “A” Lead as shown in figure 16.1-A.

Connect |0 to “B” Lead as shown in figure 16.1-A.

Turn test current on.

Connect Vy, and Vo to voltage taps as shown in resistance table.
To measure Total with leads, connect Vi to “A” Lead and Vo to “B” Lead.
At the IP End, jumper the 8Ka leads as shown in Figure 16.1-A,
Read resistance and record in traveler.

- 8U

“B” Lead

N i e

8L

Fe o] I

Q3 Non-IP End (Non-Lead End)
Lead Configuration

8L

“B” Lead

VALHALLA
SCIENTIFIC 43008

Registance

8Ka

et

Ka

5Ka

8Ka

Q3 IP End (Lead End)
Lead Configuration

“A"Lead 8Ka

@ VHI bl i I R
O O S “B” Lead 8Ka
Test  Temp Vo © G"!E." 03

(Left side)

8K,

FV:FI::::IG 20mV 200mV 2V CE-II ‘FE: 5Ka
(Right side)
5Ka
Non-IP End

Q3 LMQXC Cold Mass Module Assembly

Figure 16.1-A

Page 40 of 102

LHC Serial No.: LMQXC05-0

Notes:
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Nominal 3.35 to 3.45 )

! (Q3) Resistance

Connect| Fermi CERN KEK

Total Resistance

Vi |VTalQ3 |EE1113 | = ai T
' VLo_ VTclQ3 [EE1213 ¢l 3 393 ' )
Va |VTclQ3 |EE1213 c1

Vio |VIb1Q3 |EE1313 b1 5'393 )

Vo [VTalQ3 [EE1113 | a1 . | 7
Vo |vibio3 |EE1313 b1 (/ (0% )

Total Resistance with Leads

Nominal 6.75 to 6.85 )

Vi Q4 Power Lead .
Vio Q3 Power Lead \.0 ‘/’ %/5 )
hician(s) "W Daleé7 L 7”Oj’_
g " Eheck resistance of Redundant Voltage Taps.
Q3 Redundant Voltage Tape Neminal 3.35 t¢ 3.45 Q
Connect Fermi CERN KEK Resistance

Vi VTa2Q3 EEt1123 a2 's%br
Vio VTc2Q3 EE1223 c2 ‘S ' Q
Vi VTc2Q3 EE1223 c2 '
Vio VTb2Q3 EE1323 b2 ? 3%{ Q

A jéj/e—/)
fhmeﬁﬁts)

o

Q3 LMQXC Cold Mass Module Assembly

Page 41 of 102

6 25 o

Date

J—

LHC Serial No.: LMQXC05-0
Notes:
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To measure Ls and Q of a Q3 Cold Mass:

1. Use Agilent 42638 LCR Meter.
2. Turn power on by pushing line button. Wait 30 seconds untii display screen is lit.
3. Recall program #1. To do this, push recall (Rcl}, then push #1, then push Enter.
4. Push Auto/Hold button to release hold. :
5. Verify that the frequency displayed in the upper right corner of the display screen is 1000 Hz and
the level recorded in the lower right corner of the display screen is 1V or 1000 mV.
6. Connect H,,, to “A” power lead as shown in figure 16.1-B.
7. Connect L, to “B” power lead as shown in figure 16.1-B.
8. Connect Hy and Ly buttons to voltage taps as shown below.
9. Read Ls and Q from display and record in table.
l “B” Lead
8U - 8Ka
“A” Lead l
8L o 8Ka
Q3 Non-iP End (Non-Lead End) I Q3 IP End (Lead End)
Lead Configuration | Lead Configuration

8Ka

“A"” Lead gKa

(Left side)

“B” Lead 8Ka

Q3

5Ka
{Right side)

8Ka

5Ka
Non-iP End IP End
Figure 16.1-B
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0
Notes:
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Specification # 5520-TR-333729

June 8, 2005
Rev. C
(Q3) Inductance Nominal 15 to 16 mH
commeat] Fermi CERN KEK Total Inductance
Hpor [VTalQ3 |[EE1113 ai
Leor |[VTcIQ3 [EE1213 a /5. 7] 7 mH
Hpor |VTc1Q3 |EE1213 cl _
Leor |VTbIQ3 |EE1313 b1 /5. 8’0{ mH
Nominal 30 to 32 mH
Total Inductance
Hpor |VTalQ3 |EE1113 ai
Leor |VTo1Q3 |EE1313 | b1 | 2/. 606 mH|
(Q3) Q-Factor Nominal 1.0 to 1.2
Connect| Fermi CERN KEK Total Q
Hpor [VTalQ3 |EE1113 at
bpor {VTclQ3 |EE1213 ct /’ /
Hpor |VTc1Q3 |EE1213 cl
Leor IVIbIQ3 IEE1313 b1 / /
Nominal 1.0 to 1.2
Total Inductance
Hpor [VTalQ3 [EE1113 at
Leor [VTbIQ3 {EE1313 b1 /[

Yz J/L/

'fechmclan(s)

Q3 LMQXC Coid Mass Module Assembly

Page 43 of 102

[-29-05

Date

LHC Serial No.: LMQXC05-0
Notes:
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i

To measure the resistance of a Thermometer (RTD):

1.

2.
3.
4

@~ m;

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

Connect wires as shown in Figure below.

U+ (Black) to Sense HI

I+ (Yeliow) to Input HI

U- (Red) to Sense LO

I- {(Green) to Input LO

Push blue button (function key) once.

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
Packard HP3457A SENSE  INPUT
——— - | v I s [ s s | o [ s [ e | HO
e e e v I — P T — T ] ,

e Ooos ooso wQ |
Lne [ 2 s I e [ o o e s e R S R L R
0 =me s f |

) &

/

OHMF Button Blue {function) Button

U+ Black |
I+ Yellow - e

U+ Red f——rmme————
-Green|—————

Thermometer
(RTD)

Yo measure the resistance of a Cryvogenic (Warm-up) Heater

NOOTRWN

Q3 LMQXC Cold Mass Module Assembly

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.

SENSE INPUT

hewletl HP3457A

ackard =
e St e Y s |
[ s 1§ s Y s

 vwum 3 s

e
tine O3 3 s s I e

B

0 o= o e |
; y

/

CHMF Button Blue {function) Button

Warmup
Heater

LHC Serial No.: LMOQXC05-0
Notes:
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TD/Engineering & Fabrication Specification # 3520-1x-2537.27

June 8, 2005
Rev. C
Q3 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (=5°):
Component Fermi CERN Range Resistance
Q3 RTD, primary TaQ3 | TT8313'| e0to70@ | )39 9
Q3 RTD, redundant Q3 | TT8323 | 60t070Q | [, Q
Q3 Gryogenic (warm-up) Heater (LE) - | - |
wire at top (CERN #1 14) WiaQ3 | EHB313+ |
B0 — ( Fioater (LE) 1610 18.5Q [f (ﬂ
ryogenic (warm-up) Heater - .
wire at bottom {CERN #1 |-) W2aQ3 | EHES1S- Q
Q3 Cryogenic (warm-up) Heater (Non-LE) _
wire at top (CERN #2 14) WIbQ3 | EHB3Z23+ ' §
Q3cC ic ( ) Heater (Non-LE) 161018502 Hf l
ryogenic (warm-up) Heater (iNon- ’
wire at bottom (CERN #2!-) W2bQ3 | EHB323- ol
J Ny . Q<
V. re (27
T, niciﬂs) Date

" Using the Hewlett Packard HP3457A éigital multimeter, measure the Protection (Strip) Heater
Resistance for Q3.

7 Q3 Protection (Strip) Heater Resistance
Fermi CERN KEK | Description Limit Resistance

H1aQ3 | YT1113+] HA1
H2aQ3 | YT1113-| HA2
H1bQ3 | YT1123+| HB1 29\

Circuit B 281032 Q2
H2bQ3 | YT1 12;3- HB2 o

i, (880

/?(chnici’an(s) Date
rd

Circuit A | 28to 20 2@.‘56(

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0
Notes:
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Specification # 5520-TR-333729
June 8, 2005
Rev.C

16.2 Using the Valhalla 4300B, connect |0mA applied voltage thru the corrector Power Leads. Measure
Resistance and record in the table below. Record Initial resistance of Corrector Element and record
below.

__Corrector Bus Leads e ~

V3A § V3B ; H3A : H3B ! B3A B3B | B6A  B6B
V2A | V2B ! H2A { H2B ! BaA B4B ° AdA | A4B

VIA VIB : HIA . H1B | A2A | A2B | A3A | A3B
' ' (View Looking from DFBX into Q3)

Power Labels iti
Corrector | Corrector Readout Labels W Resistance ".m'al
Assembly | Element ™ I o Resistance
A2A EE8223 o
Oy MQSX
MQSX MQsX EE8223 A2B A2A A2B 1.5%
A2 A2B T %;Zﬂ_
V3A EE8113 O+ '
MCBXV
MCBXV EEB113 vag V3A | V3B TS
V3A V3B a3 7
H3A EE8123
OL MCBXH
MCBXH EE8123 H3B H3A H3B 2100
H3A H3B 7]
MCBXA Z'
B6A EE8613 KoZA MCTX
MCTX EE8613 B6B BsA | BeB | §9,4]
B6A B6B 4342
B3A EE8313 ¥
: L MCSX
MCsX EE8313 B3B B3a | B3B8 | 21.7]
B3A B3B 2772
AdA EE8423 , D’L
: MCOSX
MCOSX | EEss2s A4B Ma | aB | ] aa
A4A A4B 10
B4A EE8413 02 MCOX
MCSOX MCOX EE8413 B4B B4A B4B |2 [0
) B4A B4B 128°L
A3A EE8323 ' O\
MCSSX
( MCSSX | EEsses A3B A3A | A3B \2.47°70
) Asa A3B ~4-17107
/’?7;1// G -/ 9 -cyx
. echn?éian(s) Date
Q3 LMQXC Cold Mass Module Assembiy LHC Serial No.: LMOX(C05-0

Notes:
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163 Attach Backing Splines as per Q3 Module Assembly (ME-369900).

kq . T Vo, SR G 29
Technidian(s) (7} Date '

164 At the IP End (Lead End) wrap the Springboard Assemblies in Kapton and then wrap with Kevlar
String (MA-369912) every ¥ - 34" over Kapton as per Q3 Module Assembly (ME}@QOO).

ic%ﬁ' : = < 4/-“&?//7 N

Techniciall’l(s) - ! ’ Date

lo.s At the Non-IP End (Non-Lead End) wrap the Springboard Assemblies in Kapton and then wrap
with Kevlar String (MA-369912) every ¥ - %" over Kapton as per Q3 Module Assembly

(ME-369900). /
LS [ P (O & 2 s/
Technician(s) [ r’ ; 5 Date
-
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0

Notes:
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17.0 Beam Tube Insertion

17.1

\ S
N 172

JUlie O, UL

Rev. C

Inspect the Beam Tube (MC-369522) for damage. Clean Beam Tube using lint free Heavy Duty
Wipers (Fermi stock 1660-0150) and [sopropyl Alcohol (Fermi stock 1920-0300) as per Insulated

S
Y oNiea

wnician(—s)

Beam Zube Assembly for Q3 (MD-3698338).

{r?” S -

o

Date

Using Insertion Tooling, insert the Beam Tube (MC-369522) into the Magnet Assernbly as per

- Beam Tube Insertion Tooling (MD-369789).

narme——

/l'T echnician(s)

35S

Date

17.3 Place affark 45mm from the Kapton insulation on Non-1P End of the Beam Tube.
Y Y G- {0 "Oj
’flmic’i‘an(s) Date
17.4 Ver\ijy that the placement of the mark in Step 17.4 1s correct.
M Ll 28/as
Crefw Chief Date
17.5 U%Waehs Cutter, cut the Non-IP End of the Beam Tube at the mark. -
. N 7.5
_ .--?chmaan(s) Date
17.6 Measure the inside Beam Tube length and record this measurement below.
Step Description Measurement
Beam Tube Length ’]) J 7()
17.7.1 207
Subtract 8650mm (£2mm) - 8650mm
. th to b t from IP End = >
17.7.2 A (Leng e cut fro End) f 4 )
77 gy
s ’ B
;oo SO
e > {750t/

/é‘c’:hni’cﬁan(s)

Q3 LMQXC Cold Mass Module Assembly

Page 48 of 102

Dat€

LHC Serial No.: LMQXC05-0
Notes:
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17.7 Using r_:hal—ﬂumber recorded in Step 17.7.2, measure and place a mark at the IP End of the Beam Tube.
. T,://’ W_H_*_h“. (g 3 g - Dj/
Ll
,,-"/’T'eq‘hmc“ian(s) Date

17.8 Verify that the placement of the mark in Step 17.8 is correct.

@ M@L@ 68]as

Crew Chief - Date

A

17.9 Uung [heéLﬂChS Cutter, cut the IP End of the Beam Tube at the mark.

e G-5o-= -

)iéchmman(s) Date

17.10 Measure and verify Beam Tube length is 8650mm (+2mm). Record Actual Beam Tube Length below.

Actual Bepm Tube Length 5&%

/AJ{CL,/ &~ Spr QO
17.11  Hipot the Beam Tube to coil, heaters and ground. (5kV) (Max. Leakage < 0.5pA)

T chmclan(s) Date

@ Have Crew ef verify setup and sign below before continuing.
= > 75’& é - C'}"‘ OJ_’

ﬁew Chif Date

/ o Hipot Leakage or Failure Voltage Pass Fail

Beam %Aﬂ coil, heaters P
a .&'mnd ~5 q 6 i 74 \/

-# . vl © [30A5
TecHpician(s) ir‘ Date

é//%x:x[;?\'/
.

Responmbie Authonty/Physicist Date

R & 3005

A
Responsib®Authomty/Physicist Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0
Notes:
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18.0 Dome Installation

18.1 Tack weld the corrector mounting hardware in place as per Q3 Coid Mass Welded Assembly

(ME,290529). = .y
Jo /A A o~ RYAVAD
Weldor(s) Dat€

182 Mount and adjust the Shipping restraint screws.

Note(s):
Weld to corrector if [ peeessary.
/ , e
oD & 75
ZFechiffcian(®] = Date ~ F 'F

18.3 Reposition the IP End Dome as shown in Q3 Cold Mass Welded Assembly (ME-390529) using the

Horizopgal Witness Line from step 11.4. _
/%—/ F-9-01
jfjcchméﬁm(s) Daie

184 Tack weld the IP End Dgmg in place at approximately 6-8 places around the Dome per Q3 Cold

Mass Welded Assembly ( 529). /7
df 7 2Ly it éfr// - % ¢S

Wc!dor{ s) / Date

185 Ensure Spider Assembly (MB-430096}) is installed properly as per Q3 Module Assembly

(ME-369900). -
e g :
AR £/
ReSpofsibl€ Authfity —_— Date

18.6  Weld the IP End Dome, Skjp weld around to minimize distortion per Q3 Cold Mass Welded
a Assembly (ME-390529

12/ B |0 e 3/1d] &5

Weldor(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0
Notes:
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e

Specification # 5520-TR-333729
Tune &, 2005
Rev. C

Dome Installation
18.] Tack weld the corrector mounting hardware in place as per Q3 Cold Mass Welded Assembly
{ .

?523//09/

Date .25 o<

F

182 Mount and adjust the Shipping restraint screws,

Note(s);- )
" Weld to corrector if necessary,

Y -

rras | N -2 3-o%
y /Techn_ician( 5)7 Date

Vi
) J .
18.3 / Reposition the IP End Dome as shown in Q3 Cold Mass Welded Assembly (ME-390529) using the
fi

Horizontal Witness Lin 4,
ZL, ,, — 9/ 22/
Technician(s) <1 / VL’”*:V"‘“"}/

Date

184 Tack weld the 10 End Dome in place at approximately 6-8 places around the Dome per Q3 Cold
Mass Welded Assembly (ME-390529).

Date

4

185  Ensure Spider Assembly ( MB-430096) is installed properly as per Q3 Module tfﬁ:embl}’
(ME-369900). ]

N A
Responsible Authority Date
)i

18.6 Weld the‘IP End Dome, skip weld arcund 10 minimize distortion per (33 Cold ¥ass Welded
Assemblf (ME-350529).

Welgoz s)] ' Date

Q3 LMQXC Cold Masg Module Assembly LHC Serial No.: LM XC05-1

‘ Notes: Re-issued per DR No. 4284.
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18.7

~ 188

189

18.10

&_} 18.11

18.12

Reposition the Non-IP End Extension Tube as shown in Q3 Cold Mass Welded Assembly
(ME-39052 ing the Horizontal Witness Line from step 11.10.

. _ Gzo 2
e Tician(s) & T, Wt 1T Date

Tack weld the Extension Tube (MD—390667) 10 the Cold Mass per (ME-390529).

Weldor(s} Date

Verify that the EX

7

53 n/ Loop has not been damaged and 13 functioning properly.

| L
,,/' P B ,}%/,

AL g 23 ol
Technician(s) oo ol Date
Povr i

Reposition the Non-IP End Extension Tube while feeding the Electrical wires/Bus through the
proper ports as the Nop-IP End Extension/"f ybe is brought into position against the End Plate.
v

S ’% ) ¢.2% 08"

o ] bt T Date

. .
Technician(s) &< = [;

Tack weld the Non-1P End Dome in place at approximately 6-8 places around the Dome as per
Q3 Cg}d Mass Welded Assembly (ME-390529).

RS . g - -
(il Xeo o 92305 .
Weldor(s) Date

Rev. L

Verify that the Sgider Assembty (MB-430096) has not been damaged and 1s functioning properly.

G .
e R e
Date

_ 18.13 W}c} té}e Extension Tube (MD-390667) to the Cold Mass per (ME-390329).

1 Z( Ho———— o S22 7 /C:‘ 3

Weldor(s) Date

18.14 Veld the Non-IP End Dome, skip weld around to minimize distortion as pef Q3 Cold Mass

We Asserbly (ME-390529). ,
/@ jy b—— q/27 /08

Weldor(s) Date

Module Assembly LHC Serial No.: LMQXC05-1

Page 51 of 102
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TD/Engineering & Fabrication

1.1

Hipot according to tables below.

Specification # 5520-TR-333729
September 27, 2005

Final Q3 Corrector and Bus Hipots

into Non

Looking -IP End of Q3
FBX to Q3

Looking from D

Gray - 500V Others — gv ### : Others - oV
MCBXA: V3A { V3B | H3A | H3B | B3a B3B | B6A | BeB i- MCBXA [ This shows the
e o corrector bus in its
Q2 V2A V2B [ H2A | H2B | BaA | pag AdA | A4B | MCSOX o~ oo configuration as
Q1i VIA i VIB § H1A | H1B i A2A | A2B | A3A | A3B ' it enters the DFBX
MQSX MCSOX

Need to verify that there
is no continuity between
any of these paths

Page 1 of 2

Measurement
} e e -

Hipot #1 _V3A | V3B | H3A | H3B | B3A | Bap B6A | B6B
Gray - 500V [ B4A | B4B | A4A | adB 73
Others —ov ; HIA | H1B | A2A { A2B | A3 | Asp

Hipot #2 B3B | B6A | BeB |
Gray — 500V ! BIB AWM MBI | Ooaua
Others - ov A2B ¢ A3A : A3B |
Gray - 500V | V2A : V2B { H2A | H2B | pgp B4B i AdA | A4B %
Others - ov VIA 1 VIB | H1A | HIB | A2 A2B : A3A i A3B

Hipot #4 V3A | V3B ; H3A : H3B | B3A B3B e
Gray - 500V | V2A { V2B | Hoa H2B [ B4A | B4B ; A4A | AsB ] &A
Others—ov VIA L VIB | H1A | H1B | a2p A2B : A3A | A3B
\ A g s -

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-1

Notes:

Pages re-issued per TRR No. 175].



TD/Engineering & Fabrication Specification # 5520-TR-333727
September 27, 2005

Final Q3 Corrector and Bus Hipots

Looking into Non-IP End of Q3
Looking from DFBX to Q3

M.easurement
H 3

Hipot#s |3 YA V3P
Gray—500V { . V2A ; V2B
Others -0V & ViA ; VIB

Hipot#6 | .+ VA 3
Gray - 500V |
Others — OV

Hipot #7
Gray — 500V |
Others — 0OV

Echnician(s)
3 LMQXC Cold Mass Module Assembly LHC Serial No.; LMOXCOS-L

Notes: Pages re-issued per TRR No. 1751.
Page 2 of 2



————_

Hipot the Cable Busses according to ﬁbies below. Hipots are done @ 3kV. Hold for 30 seconds.

Hi Potential
Ramp Rate (3000 V) Grounded Leakage

o towsee | 8 | s | J3Z0A
Everything ;
| 10 V{%@c 5L else ?L_/ N ﬂ

o otoveee | U ] e ) A9

3 gﬂséc. .
Coil - Ground 8u Everything

Coil - Strip Htrs else \ 3 ﬂ ﬂ

3 V/sec. o N

Strip Htrs - Ground | Strip Heaters Everything |} \ /l \ 0 p\
. . - eise . _

Strip Htrs - Coil :

\ f/':\ ’\] . )
T %,LM/) , (7/‘—’9 3,/ 05~

Technician{s) Date!

Q3 LMQXC Cold Mass Module Assembly 1LHC Serial No.: LMQXC05-1
Notes: Re-issued per DR No. 4284.




ST e IMALL LS - LdUN L AlIUN Specification # 5520-TR-333729
August 9, 2003

, * 1.1 Hipot the Cable Busses according to tables below. Hipots are done @ 3kV. Hold for 30

seconds.
Ramp Rate Hi(:;(:g r\';)ial Grounded Leakage
| m._w,‘,;éé sL : Eve$21ng R
10 Visec 5L E"e;:’stging 7 a
10 V/sec 5U _E.veeryl_st:ing (L $ "t,HL
g:ills-eground 8u Everything /
Coil - Strip Htrs else Y 7 n 4
gt‘:il:irt}s - Ground . Strip Heaters Evee?st:ing ! ;’-.é wrq{ |
Strip Htrs - Coil : ' o

2/ 9/

Date

:K( CPOSF ENNY DoHE T"ALK) Pre B Dosdg
LL)E\D.

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: L MQX ¢-p 5 :

Notes:
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18.7 Reposition the Non-IP End Extension Tube as shown in Q3 Cold Mass Welded Assembly
(ME-390529) using the Horizontal Witness Line from step 11.10.

/,7
Techniciar(s)C < Date

f},_.18.8 Tack wald the Extension TZD—EBO(S 7) to the Cold Mass per (ME-390529).

ol
Weldor(s) 4 p Date

18.9 Verifyy.e Expansion Loop has not been damaged and is functioning properly.
—

e 2 5-°5

’ nician(s) Date

18.10 © Reposition the Non-IP End Extension Tube while feeding the Electrical wires/Bus through the
proper ports as the N on-IP)_z"_;nd/;'xtension Tube is brought into position against the End Plate.

// 2 ‘/4/,% g/ q/d s
Tcz(mciaﬁ‘(’sg'/ < Date

\/(18. 11 Tack weld the Non-IP End Dorfi in place at approximately 6-8 places around the Dome as per
é/’:’l._ 7’_ O -T“—
Date

18.12 wl the Spider Assembly (MB-430096) has not been damaged and is functioning properly.

YA G -5-gs

-‘/Fb'c,hniciaﬁ(s) Date

18.13  Weld the Extension Tube (MD-390667) to the Cold Mass per (ME-390529).

Aty So09 - 5405

Weldor(s) Date

18.14  Weld the Non-IP End Dome, skip weld around to minimize distortion as per Q3 Cold Mass
Welded Assembly (ME-390529).

atr  Sood $- 705 .

Weldor(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0
Notes:
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19.0 Suspension System Assembly

19.1 Clean the Suspension System with Ethyl Alcohoel (Fermi stock 1920-0550) and Kimwipes (Fermi
stock 1660-2300) or equivalent,

Part Name Part Number Quantity Completed
Fixed Support Assembly (ME-390041) 1 4
Sliding Support Assembly (ME-350042) 1 -
Tie Bar Assembly {(ME-390400) 2 ~
Tie Bar Shim, 6.4mm (.250™) (ME-390118) 4 -
Tie Bar Shim, 2.4mm (.093") (ME-390119) 4 -
Tie Bar Shim, 0.8mm (.031") (ME-390120) 4 -
Suspension System Adjusting Screw (MB-390039) 8 .
M16 x 70mm SHCS (MA-393021) 8
(.656” ID x 1.38” Ogv ;Silgr THK STN STEEL) | (MA-390377) 8 _

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

Technicﬁﬁ( s) Date

19.2 Insert the Fixed Support Assembly (ME-390041} into the Vacuum Vessel and position at the

IP End.
-’ ‘ 3 ) .:.
(T s 7-2a. 05
o Techn‘cian(s) C) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC05-0

Notes:
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19.3 Install the Suspension System Adjusting Screws (MB-390039) and Socket Head Cap Screws
(MA-393021) into the Vacuum Vessel to hold the Fixed Support Assembly in place. Coat all screw
threads with Molybdenum Disulfide prior to installation.

O Foive N-29. 05

Technician(é) O’ Date

9.4 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 Vesse] Wall.

Adjusting Screw

(MB-330039) \
4
! /!
1
—— | P
i /
: Y
‘ d + 4
) o
. . 1 L]
- —r
i ; +
O
]
010
1

”I‘echni(:ian(s)l | Date
19.5 Insert the Sliding Support Assembly (ME-390042) in to the Vacuum Vessel and position at the
Non-IP End.
O % o 7 99 a5
Technicianfs) a" Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0

Notes:
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i9.6 Install the Suspension System Adjusting Screws (MB-390039) and Socket Head Cap Screws
(MA-393021) into the Vacuum Vessel to hold the Fixed Support Assembly in place. Coat all screw
threads with Molybdenum disulfide prior to installation.

k. " ,‘? . IavE 5 -
(") Iblb‘w (=498
Technicin(s) ?5 Date

19.7 Adjust the Vertical and rotational alignment of the Supports using the Suspension System Adjusting
Screws (MB-390039). Ensure all four screws are in contact with the Support and that Diametrically
Opposing Support Lugs are equidistant from the Vacuum Vessel Wall.

Adjusting Screw
(MB-390039)

- e [ e e
O e o (P9 0b
Technician(‘s) 25 Date

-

Q3 LMQXC Cold Mass Module Assembly LEC Serial No.: LMQXC05-0

Notes:
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ittt o= I o ek el

19.8 Assemble the Suspension System using the Fixed Support Assembly (ME-390041), the Sliding
i Support Assemblies (ME-390042) and the Tie Bar Assemblies (MC-390167). Insert Tie Bar
' Shims (MC-390118), (MB-350119) and (MB-390120} between the Sliding Support Assemblies
(ME-390042) and the Tie Bar Assemblies (MC-390400} as required.
(Reference drawing: ME-390525).

O =% u 7 29 ey
Technician{(s) (} Date

19.9 Measure the distance between the Suspension Rings at the bottom of the Threaded Rods and
record measurements below. Copy this page and place copy in designated book for later reference.
(TR-333730, Q3 Cryostat Final Assembly, Step 5.1).

Non-IP North to IP North 7/ §8 mm

Non-IP South to IP South _/f $6 a1

Technician(s)

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

Record t here: -~
ecor measureglen ere _4 0T

A§

Date

19.11  Measure from the face of the Non-IP end vacuum vesse! flange to the inside surface of the Non-IP
end suspension system.

Record measurement here: 7~ > 5 9
f

Z)}/J/:/'//y‘f Loy ¥ 7-20- 0%

chhmcmn(s) / Date

19.12  Label the IP End Support and the Non-IP End Support.
{Writing on the G-11 Support is acceptable).

O Ea 72O &5

Technicihn(s) @ Date

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

_j; IA/f ,/h 3({, B Al)fk
Tec y{an(s) Date

19.14  Configure the Suspension Tooling for 33 Assembly per Cryostat Layout Tooling & Assembly
). Place Suspension Assembly on the tooling and make necessary adjustments to the

5* (7o 5

if /ﬁmiaian(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0
’ Notes:
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19.15  Assemble the Sugpension Mopnting Brackets (MD-390279) to the Support Assemblies.
- Fg 7~} =
D e [ g* /-3

Date
~anlp 1916 Slide the Suspension System over the Cold Mass and place on tooling. The Suspension system may
be disassembled during this step. Record shim sizes and locations prior to disassembly,

Note(s):
Ensure that the Suspension System is configured properly to the Cold Mass with respect to
the IP and Non-IP Ends.

et i)l 22205

“Technician(s) ¢ Date

19.17  Verify lgcking collars exist only at IP End support.
A\ s

Crew Chief Date

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

Record Shim size and location below.

East-North . Q;\\X East South .o 1M
West-North .34 West-South , 74
F/@“;Q AL
Technician(s} Date

19.19  Verify thgAlignment of the Cold Mass and the Support System.
. R S ~
\""_V{’CQ ™ 9 s 0
/(E/;@ Chief Date

18.20  Weld the Cold Mass to the Qutboard Cold Mass Brackets (MB-430082) as per Q3 Module
Ass’e,prly (ME-3909007.

FAr A e~ 503 /5

Weldor(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0
Notes:
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19.21  Add 112.5mm to the number recorded in Step 19.10 and record below.

Recorded measurement from Step 19.10: 009 e

Add: + 112.5 mm

Record New Total: NALS
& K{“O | _Oulget 132008
Technician(s) Date

19.22  Add 337.5mm to the number recorded in Step 19.11 and record below.

Recorded Measurement from Step 19.11: 2009 an

Add: + 337.5 mm
Record New Total: g

- ﬁ@ _w?

Tec‘imician(s) Date
wy. L d

19.23  Position the IP End of the Beam Tube at the distance recorded in Step #8.22-from the inside surface
of the IP G-10 support.

e ZEi st

i /?%chnician(s) Date

]

F_
<
)
e

Measure the Non-iP End of the Beam Tube from the inside surface of the Non-IP End support.
Compare this number to the number recorded in Step 1823,
972
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: 2 34 (,: ., \"

Recorded measurement from Step 19.23: 2 2 4. 5/

S-/5-0ox

Date

Aechinician(s)

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

. Record measurement here: ] 8 nh
ﬁ@ A
:’I}‘zchgi@ivan( $) Date
J
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC035-0
Notes:
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19.26  Subtract 15mm from the number recorded in Step 19.26. This is the Spacer width for the IP End.
Record below.

Recorded Measurement from Step 19.26: 18
Subtract: - 15mm
-, Spacer width for the IP End: S
}éu,» 8 s o
echmman(s) Date

19.27  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: Z (3 vig 4o

gé’f e 2 5 oy
/"gchmcum( s) Date

19.28  Subtract 15mm from the number recorded in Step 19.26. This is the Spacer width for the Non-TP
End. Record below.

Recorded Measurement from Step 19.28: 2 C oy,
Subtract: - 15mm
—
7/Spacer width for the Non-IP End: A N
e s = S o
P /T' echnician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0

Notes:
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20.0 Cold Bore
}
20.1 369522) longxtudmally per Q3 Cold Mass Welded Assembly
. ~
G Z8-o
—t T
- Date
202

ey Technician(s)

FX2-0 -

ate

203 Add Spacer between Beam Tube Flange and 1P End Done, if necessary.

204 Position Beam Tube Hange (MC-390538) over the Beam Tube and onto IP End Dome per Q3
Cold .

Va

echnician(s)

. 7205 Weld the Beam Tube to the Flange at IP Eng 4s per Q3 Cold Mass Weided Assembly
3 ~ 7 (ME- 0529). '

b it 4 o Nosles
Weldor(s) Date

20.6 Position the Beam Tube Flange (MC-390538) over the Beam Tube and onto the Non-IP End
Dome (Q3) per Q3 Cold Mags Welded Assembly (ME-390529).
> ™

1207

| Weld Beam Tube to Flange at Non-IP Eng as per Q3 Cold Mass Welded Assembly (ME-390529).

[

e A A ———— “2523{.!’

Date

Perfo tretchdd wire Mmeasurement of the system to align the Beam Tupe Flange within + 5 mm
1/ 20/ ¢
Responsible Authority/Physicist Date

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMOXC05-0

Notes:
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Welded Assembly (ME-390529).
j0.259-3)

Date

“Tube and the Flange at IP End per Q3 Cold Mass

s

209 Align Be

cohnician(s)
3 Cold Mass Welded Assembly (ME-390529).

}P End Dome as per Q

eld the Flange to the
W7 A= e 25
/'?Zv'r_ ff/vc»z -’/f "4 [d - 4 P
/ Date

Weldor(s)
Welded Assembly (ME-3908529).
7 L ()9

fe s T s Cw‘,' J

Date

20.10

70.11 AlignB m Tube and Flange at NON-IP End per Q3 Cold Mass

//T‘_“_.

echniciah(s)
Q3 Cold Mass Welded Assembly (M

Jo - &

Date

E-390529).

70.12  Weld the Flange to the Non-IP End Dome as per
, ; )

DU L

wWeldor(s)

-

LHC Seral No.: L.MOQXC05-0

Q3 LMQXC Cold Mass Module Assembly
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Notes:
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] Inspection

21.1

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 Q3 Cold Mass:

“A” Lead

Use Valhalla Scientific 4300B digital micro-ohmmeter.

Set Test Current to 0.1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Turn test current off.

Connect I, to “A” Lead as shown in figure 21,1-A,

Connect | o to “B” Lead as shown in figure 21.1-A,

Turmn test current on,

Connect Vi and V(o to voltage taps as shown in resistance table.
To measure Total with leads, connect Vi to “A” Lead and V,pto “B” Lead.
At the IP End, jumper the BKa leads as shown in Figure 21.1-A,
Read resistance and record in traveler.

“B” Lead
I 8u
I

& “B’” |Lead 5L 5Ka
L J—— a [ 5L !
8L 8Ka
Q3 Non-IP End (Non-Lead End) I Q3 IP End (Lead End)
Lead Configuration | Lead Configuration

VALHALLA
SCIENTIFIC 43008

Resistance

“A”Lead gKa

1A j_““*: (Lett side)
@ Vil al e
o o S “B” Lead BKa
Tesi Tamp \‘Loo G'TE,' 03

8Ka _

Fuit Beale 20mV 200mv 2V Current Comp
votage T T—1 3 S5Ka
(Right side)
5Ka
Non-IP End [P End

Figure 21.1-A

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0

Notes: Re-issued per DR No. 4284
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(Q3) Resistance Nominal 3.35 to 3.45 Q
Voltage Tap Serial Numbers Total Resistance
Connect] Fermi CERN KEK
Vi’ [VTalQ3 |EE1113 al .
Vie |VIclQ3 |EE1213 ¢l YN S Q
Vi |VTclQ3 |EE1213 c1
Vio |[VTbiQ3 |EE1313 b1 2,424 Q
Total Resistance with Leads
Nominal 6.75 to 6.85
Vig [VTalQ3 |[EE1113 at o
Vio |vTblQ3 |EE1313 b1 AR d= o
Vi Q4 Power Lead
Vio Q3 Power Lead L. R 7z Ql
/
N ,/*7:7;{3;' 2 ows vl /é:j = f’{ gl
Technician(s) Date

Check resistance of Redundant Voltage Taps.

Q3 Redundant Voltage Taps Nominal 3.35t0 3.45 Q
Connect Fermi CERN KEK Resistance
Vi | VTa2Q3 | EE1123 a2
Vio VTc2Q3 EE1223 c2 Bl G Q
Vui VTc203 EE1223 c2
Vio VTb2Q3 EE1323 b2 2 N T2

June s, 200>

Rev. C

- iy

' > e g
(| Chrcs K e
iy

Technician(s)

Q3 LMQXC Cold Mass Module Assembly
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To measure Ls and Q of a Q3 Cold Mass:

Specification # 5520-TR-333729

June §, 2005
Rev.C

1. Use Agilent 4263B LCR Meter.
2. Turn power on by pushing iine button. Wait 30 seconds until display screen is lit.
3. Recall program #1. To do this, push recall (Rcl), then push #1, then push Enter.
4. Push Auto/Hold button to release hold.
5. Verify that the frequency displayed in the upper right corner of the display screen is 1000 Hz and the
level recorded in the lower right corner of the display screen is 1V or 1000 mV.
6. Connect Hg, to “A” power lead as shown in figure 21.1-B.
7. Connect Ly, to “B” power lead as shown in figure 21.1-B.
8. Connect Hyand Ly buttons to voltage taps as shown below.
9. Read Ls and Q from display and record in table.
I “B” Lead
8u
“A” Lead I
“B” Lead l 5L
8L
% Q3 Non-IP End (Non-Lead End) I Q3 IP End (Lead End)
d Lead Configuration 1 Lead Configuration

“A” Lead gKa

8Ka

{Lett side)

“B” Lead 8Ka‘

5Ka

(Right side)

Q3

5Ka

Q3 LMQXC Cold Mass Module Assembly

Non-IP End

Figure 21.1-B

Page 63 of 102

IP End

LHC Serial No.: LMQXCQ5-0

Notes: Re-issued per DR No. 4284
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(Q3) Inductance Nominal 15 {0 16 mH
Voltage Tap Serial Numbers
Y R s— CERN KEK Total Inductance
H-po'r VTaIQS_ EE1T13 at
Leor [VTciQ3 |EE1213 ci et mH
HPOT \/’TCiQ:& EE1213 C1
Leor |VTbIQ3 |EE1313 b1 .20 7 mH
Nominal 30 to 32 mH
Total Inductance
Hpo'r VTalQ3 EE1113 al _
2/ 9 7
Lpor [VTBIQ3 |EE1313 b1 = mH
(Q3) Q-Factor Nominal 1.0 tc 1.2
Voltage Tap Serial Numbers
= tal
Connect] Fermi | CERN | KEK Total @
Hpor |VTalQ3 [EE1113 al
| Leor [VTclQ3 |EE1213 ct [ -1
Hpo-r VTclQ3 EE1213 ct
Leor {VTb1Q3 |EE1313 b1 [
Nominal 1.0to 1.2
Total Q
Heor [VTa1Q3 |EE1113 al P T A
Leor (VTbIQ3 |EE1313 b1 o I
5 VA
NSV o R & AT e
Technician(s) Date

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMQXC05-0
Notes: Re-issued per DR No. 4284
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To measure the resistance of a Thermometer (RTD):

1. Use Hewlett Packard HP3457A digital muitimeter.
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
t- (Green) to Input LO
5. Push blue button {function key) once.
6. Push OHMF button.
7. Verify arrow in readout is above the 4AWQ (meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.
Hew!
Pacli:'id HP3457A SENSE INPUT
" 5 e Y s s et | v 1 I e o oY
e I e s I e R e = =
= o [ o 1 s s e e s f shm | Lo
Line = T3 o ) s Y i | [ e Y e s e | e e o Yo

a

oopoog o

7 \ vV,

OHMF Button Blua (function) Button

U+ Bitack|
1+ Yelow R
- Red | et

t-Green,-———-—"’“"_.—‘_

Thermometer

BTN
P E )

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 tum 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 AW (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.

ﬁ::;:z:, HP3457A SENSE INPUT
T e e, i OO0 oo "
e =l ===l =l rf
Line £ 3 =0 o R == R | s B ==L = Rl
Doofpoog / K o

! A1 - -
/ \
OHMF Bution Biue (function} Button
Warmup
Heater
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0

Notes: Re-issued per DR No. 4284
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Q3 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+ 5°):
Compenent Fermi CERN Range Resistance
Ct 3 x| 7! | Q3 RTD, primary TaQ3 TT8313 | 60t070Q Al jute o
c 4 oyl 77 293 RYD, redundant ThQ3 118323 | 601070Q | /. 25~ o
Q3 Cryogenic (warm-up) Heater (LE) - i
wire at top (CERN #1 4) WiaQ3 | EHB313+ |
— — — 16t0 185 Q| (&S 77
Q3 Cryogenic (warm-up) Heater (LE) - w2 | Eresta /
wire at bottom (CERN #1 |-) c 0
Q3 Cryogenic (warm-up) Heater (Non-LE) -
wire at top (CERN #2 1) WIbQ3 | EH8323+
5o y ) Feater (NorrLE) 1610 18.5 O /¢ -
ryogenic (warm-up) Heater (Non-LE) - ! - o
wire at bottom (CERN #2 I-) WQ3 | BHe323 al
Technician(s) Date

Using the Hewlett Packard HP3457A di gital multimeter, measure the Protection (Strip) Heater

Resistance for Q3.

Q3 Protection (Strip) Heater Resistance
Fermi CERN KEK Description Limit Resistance
H1aQ3 | YT1113+| HA1 | | |

~—=f Circuit A 28t032Q |-
H2aQ3 | YT1113-| HA2 . AE . 7Y
H1bQ3 | YT1123+| HB1
Circuit B 28t032Q
H2bQ3 | YT1123-| HB2 F7 ee o
o ay A ioyap Y L FE é N
Technician(s)* Date

Q3 LMQXC Cold Mass Module Assembly
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LHC Seriai No.: LMQXC05-0
Notes: Re-issued per DR No. 4284
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212 Check Q1 & Q2 Instrumentation Bus Wires for Continuity.

Module|Pin Fermi CERN KEK Description Done
M2 1 VTaiOn EE1111 al Q1 Lead Voltage Tap "a", primary v
M2 | 2 VTa2Q1 EE1121 a2 |Q1 Lead Voltage Tap "a", redundant o
M2 3 VTci1Qi EEt1211 c1 |Q1 Center Voltage Tap “¢", primary v
M2 4 VTec2Qn EE1221 c2 [Q1 Center Voltage Tap “c”, redundant v
M2 |5 |  VTbiQ1 EE1311 b1 |Q1 Lead Voltage Tap "b", primary Ve
M3 1 VTc1Q2a | EE1212 Q2a Center Voltage Tap "¢", primary v
M3 | 3.| VTa2Qz2a | EE1122 1Q2a lead Voltage Tap "a", redundant (Ve
M3 4 VTa1Q2a | EE1112 Q2a Lead Voltage Tap "a", primary e
M3 5 VTb2QH -EE1321 b2 * |Q1 Lead Voltage Tap "b", redundant 1
M4 1 VTc2Q2a | EE1222 Q2a Center Voltage Tap "¢", redundant (e
M4 | 3| VIbiQaa | EE1312 Q2a Lead Voitage Tap."b", primary e
M4 4 VTb2Q2a | EE1322 Q2a |.ead Voltage Tap "b*, redundant '
M4 5 “VTb1Q2b | EE1612 Q2b lead Voltage Tap "b", primgw \_/
M5 2 VTc2G2b EE1522 Q2b Center Voltage Tap "c¢", redundant i
M5 3 VIctQ2b | EE1512 12b Center Voltage Tap "c*, primary x/
M5 5 VTb2Q2b | EE1622 Q2b Lead Voltage Tap "b" redundant e A
M6 | 1 VTa1Q2b | EE1412 Q2b Lead Voltage Tap "a", primary ~
M6 2 VTa2Q2b | EE1422 Q2b Lead Voltage Tap "a", redundant

' Corrector voitage tap Q1-H1 (skew dipole) (on
M 1 EE s
MB 1y VIR EEB121 MCBX, MCBXH, A+ lead) v
Corrector voltage tap Q1-V1 (normal dipole) (on| .
Mg 12 VIV EE8TT MCEX, MCBXV A+ lead) Ve
_ Corrector voltage tap Q2-H2 (skew dipole) (on
ME | 3  VIHZ EE8122 MCBX, MCBXH, A+ lead) \V/
Corrector voltage tap Q2-V2 (normal dipole) (on|
M8 |4 vmva EE8112 MCBX, MCBXV, A+ lead) -
. _ - Q1 Cryogenic Heater lead end - wire at top
M10 | 1 W1aQ1 EH8311+ (CERN #1 14) v
) (1 Cryogenic Heater lead end - wire at bottom -
----- IYI_ 10 2 W2aQ1 EHB31 (CERN #1 1) L
_ - 11 Cryogenic Heater non-lead end - wire-at top '
M10 | 3 W1bQ1 EH8321+ (CERN #2 14) - 4\/
Q1 Cryogenic Heater non-lead end - wire at
M10 | 4 W2bQn EH8321- bottorn (CERN #2 1-) V4
' . Q2A Cryogenic Heater lead end - wire oward
M1 | 1 W1aQ2A EHB312+ ¢old mass end piate (CERN #1 1+) v/
Q2A Cryogenic Heater lead end - wire toward
Mi1 | 2 W2aQ2A | EH8312- cold mass mag center (CERN #1 |-) "
Mi1 | 3 W1bQ2A EH8322+ Q2A Cryogenic Heater non-lead end- wire .,J/

toward cold mass end plate (CERN #2 1+)

Q3 LMOXC Cold Mass Module Assembly

LHC Serial No.: LMOXC05-0
Notes: Re-issued per DR No. 4284
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Module| Pin Fermi CERN KEK Description Done
) Q2A Cryogenic Heater non-lead end- wire
M11 4 W2bQ2A EHg8322 toward cold mass mag center (CERN #2 1) | |
(2B Cryogenic Heater lead end - wire toward v
Mi2 | 1 W1aQ2B ; EHB8332+ cold mass end plate (CERN #1 1+)
) Q2B Cryogenic Heater lead end - wire toward Ve
Miz | 2 W2aQ28 EHB332 cold mass mag center (CERN #1 |-) L
Q2B Cryogenic Heater non-lead end- wire :
M1z | 3| WibQ2B | EHB342+ toward cold mass end plate (CERN #2 i+) v
) Q2B Cryogenic Heater non-lead end- wire v
Mi2 1 4] WebQeB | EHB342 toward cold mass mag center (CERN #2 1-)
4 _ Q1 Protection {Strip) Heater, ("a" c:rcu:t} {CERN
_ M14 .1 Hian YT1141+ HA1 lead #1+) L~
) Q1 Protection (Strip) Heater, ("a" circuit) (CERN |
M14 | 3 H2a(1 YT1111 HAZ L o #1- 3 i
" 3 Q1 Protection {Strip) Heater, ("b" cirouit) -
M14 | 5 H1bQ1 YT1121+ HB1 (CERN lead #24) —
Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit
M15 | 21 H1aQZa | YT1112+ (FNAL lead A+) (CERN lead #1+) v
M5 | 4 H2BO YT1121- HE2 Gt Protection (Stnp) Heater, (“b" circuit) (CERN Ve
lead #2-)
) Q2a Protection (Stnp) Heater, 1-4 & 2 3 circuit
M18 | 1| H2aQ2a | YTI12 (FNAL lead A-) (CERN lead #1-) ~
. Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit |,
M6 | 3| HibQza | YT1122+ (ENAL lead B+) (CERN lead#2+) v
) (Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit P
M6 | 5| H2bQ2a | YT1122 (FNAL lead B-) (CERN lead #2-) v
i Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit .
MI7 | 2 | H2aQ2b | YT1132 (FNAL lead A-) (CERN lead #1-) 1%
Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit .
Mi7 141 HlaQeb | YT1132+ (FNAL lead A+) (CERN lead #1+) v
Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit |
M8 | 1| HIDQ2b | YT1142+ (FNAL lead B+) (CERN lead#2+) v
i Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit ‘
M18 | 3| H2bQzb | YT1142 (FNAL lead B-) (CERN lead #2-) ~
M20 | 1 TaQ1_k+ | TT8311 |+ Q1 RTD, primary Wire color: Yellow e
M20 | 2 TaQ1_l- TT83111- Q1 RTD, primary Wire color: Green !
M20 | 3 TaQt1_V+ | TTr8311 U+ Q1 RTD, pfimary Wire color: Black
M20 | 4 TaQ1_Vv- TT8311 U- Q1 RTD, primary Wire color: Red -
M20 | 5 TbQ1_l+ | TT8321 I+ Q1 RTD, redundant: Wire color. Yetlow i
M20 | 6 ThQ1_I- TT8321 |- . Q1 RTD, redundant: Wire color: Green v
M20 | 11 ToQ1_V+ | TT8321 U+ Q1 RTD, redundant: Wire color: Black ol
M20 |10 TbQ1_V- TT8321 U- Q1 RTD, redundant: Wire color: Red Y
M20 | 9 TaQ2a_+| TT8312 1+ Q2a RTD, primary Wire color: Yellow s
M20 | 8 TaQ2a_1- | TT83121- (Q2a RTD, primary Wire color: Green -

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMQXC05-0
Notes: Re-issued per DR No. 4284
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Module|Pin Fermi CERN KEK Description Done
M2O | 7 TaQ2a_V+ TT8312 U+ (32a RTD, primary Wire color: Black e
M20 |12 TaQ2a_V-! TT8312 U- Q2a RTD, primary Wire color: Red o
M20 |13 TbhQ2a_ |+ TT8322 I+ Q2a RTD, redundant: Wire color: Yellow —
M20 (14 TbQ2a_I- | TT8322 |- (32a RTD, redundant: Wire color: Green -
M20 |15 ThQ2a_V+ TT8322 U+ (Q2a RTD, redundant: Wire color: Black v
M20 |18 TbQ2a_V-i TT8322 U- Q2a RTD, redundant: Wire color: Red e
Ma21. | 1 TaQ2b_i+ | TT8332 I+ Q2b RTD, primary Wire color: Yellow (Ve
M21 | 2 TaQ2b_i- | TT8332I- Q2b RTD, primary Wire color: Green \
M21 | 3| TaQ2b_V+ TT8332 U+ Q2b RTD, primary Wire color: Black v
M21 | 4 TaQ2b_V-| TT8332 U- Q2b RTD, primary Wire color: Red L
M21 | 5. TbQ2b_I+ | TT8342 I+ Q2b RTD, redundant: ‘Wire color: Yellow td
M21 6 ThQ2b_I- TT8342 I- Q2b RTD, redundant: Wire color: Green -
M2t (1t ThQ2b_ V4| TT8342 U+ Q2b RTD, redundant: Wire color: Black o
M21 |10 TbQ2b_V-| TT8342 U- Q2b RTD, redundant; Wire color; Red v

Technician(s)

/%ZJZ—/‘
Respahsible Authority/Physicist

Q3 LMQXC Cold Mass Module Assembly
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213 Using the Vathalla 4300B. connect 10mA applied voltage thru the corrector Power Leads. Measure
Resistance and record in the table below. Record Initial resistance of Corrector Element and record
o o Corrector Bus Leads
VA : V3B | H3A | H3B B3A B3B | B6A ; B6B
V2A | V2B | H2A i H2B | B4A | B4B | A4A | MB
VIA | VIB | H1A | HIB | A2A | A2B | A3A | A3B
' (Vlew Looking from DFBX into Q3)
Power Labels iti
g:;;ﬁ::; (;(;::c;tnc;r Readout Labels ™ I Resistance Rels?;t;aa:iace
A2A EEB223 Qg MQSX
MQSX MQsX EE8223 A2B ma | a2 | 7.C4
A2A A2B 7 1‘,"0‘
V3A EE8113 O} MCBXY
MCBXV EE8113 V3B vaa | vaB | [T/}
V3A v3B 17.8%
H3A EE8123 .
MCBXH EE8123 H3B H3A H3B zc,')?z—@ MCBXH
MCBXA A i 2). 22
B6A _EE8613 L7 MCTX
MCTX EE8613 B6B B6A | B6B 9.9
B6A B6B G942
B3A EES313 AD2.
MCSX EE8313 B3B B3A | B3B Q{?z 59 MCSX
B3A B3B Zg o
AdA EE8423
MCOSX EE8423 A4B AMA | A4B { (44 MCosx
AdA A4B i {, \a 4
B4A EE8413 Ol MEOX
MCSOX MCOX EE8413 B4B B4A | B4B 7. b(
B4A B4B 2.6
A3A EE8323 0O
MCSSX EE8323 A3B A3A | A3B t?‘ "L MCsSSx
- A3A A3B

Ivﬁf:chrﬁ/clan(s}
Q3 LMQXC Cold Mass Module Assembly
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214 Hipot the Cable Busses according to tables below. Hipots are done @ 3kV. Hold for 30 seconds.
Hi Potential
Ramp Rate (3000 V) Grounded Leakage
10 V/sec 8L Ever‘ythmg
eise [22 hA
10 V/sec 5L Everything -
else 20 Mk
Everything _

10 V/sec 5U else —~ hi
3 V/sec. .
Coil - Ground 8u Everything

. . else p
Coil - Strip Htrs 50 ng
3 V/sec. - ..
Strip Htrs - Ground | Strip Heaters Eve;)::mg _
Strip Htrs - Coll AlY na
e
W AP G/ 2K Sex
Technician(s) . . Date
e % i / 4 / 4

Q3 LMQXC Cold Mass Module Assembly
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215

Hipot according to tables below.

Final Q3 Corrector and Bus Hipots

o ot T

ViA : V1B

i 2 SR T T

Lookin

Gray — 500V

V2B | H2A | H2B

into Non-IP End of Q3

Looking from DFBX 1o Q3

P

e

: Others — 0V

' MCBXA
I MCSOX

. H1A © HIB | A2A : A2B { e

~ MCSOX

JLTIE &, JUUS
Rev.C

¢ Others — OV

This shows the
corrector bus in its
final configuration as
it enters the DFBX

Need to verify that there
is no continuity between :

any of these paths

XX

—~A3A" . A3B~——

Hipot #1

Gray - 500V §
Others — 0OV -

. B3A

Jm%ééwm:."h"‘ -;“‘-.:-‘.:,N%&;:.::‘w p—

Measurement

B4A B4B | AdA

é'AéAiAzar

Hipot#2 1
Gray - 500V
Others - 0V

Hipot#3 & . .
Gray - 500V §

B e

: B3A | B3B

E

H3B i BBA |

§va v2B H2A H2B ; BAA : B4B : AdA ;| A4B © ._.__,i_"‘f”"%’ uA

Others — 0V

via |

H1B

A3A

Hipot #4

: V3A

Gray - 500V V2A

i

V2B

H3B | B3A

——

H2B

B4A

L1891 uh

Others - 0V 5

Q3 LMQXC Cold Mass Module Assembly

S e

HiB

A2A

LHEC Serial No.: LMQXC05-0
Notes: Re-issued per DR No. 4284
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) Final Q3 Corrector and Bus Hipots

Looking into Non-IP End of Q3

Looking from DFBX to Q3

Measurement

Hipot#5 i | V3A | V3B | H3A B3B | B6A | BB |

Gray—500v | V2A | V2B | H2A MB | Q2% u
Others -0V - V1A i VIB A3

Hipot #6 “ B6B

Gray — 500V =

Others — 0OV

Hipot#7 = . - 37 h

Gray — 500V m e W

Others — 0V

; ; SR
T E‘zl"f‘fﬁ-x»’ <
Technician(s) .
. 3 < T . § o
ﬁf”/f - q/ £ -y
i
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC05-0

Notes: Re-issued per DR No. 4284
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21.0 Electrical Inspection

211 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 Q3 Cold Mass:

Use Valhalla Scientific 4300B digital micro-ohmmeter.

Set Test Current to 0.1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Tum test current off.

Connect Iy, to “A” Lead as shown in figure 21.1-A.

Connect I o to “B” Lead as shown in figure 21.1-A.

Turn test current on.

Connect Vi and V.o to voltage taps as shown in resistance table.
10. To measure Total with leads, connect Vi to “A” Lead and V g to “B” Lead.
11. Atthe IP End, jumper the 8Ka leads as shown in Figure 21.1-A.
12. Read resistance and record in traveler.

OPNDIO R LN

I ‘S!! Lead ‘
8u —{ 8Ka
“A” Lead l
8L d 8ka
Q3 Non-IP End (Non-Lead End) I Q3 IP End (Lead End)
Lead Configuration i Lead Configuration
YL 4008 "A”Lead_gKa |

(Left side)

[occ o | ® o o S «g” Lead BKa
Resistance
Tasl Temp V;_oo GTE 03

::xllm S;::Ia 20mV 200mY_2Y C&N Comp 5Ka
(Right side}
5Ka 8Ka
Non-IP End IP End
Figure 21.1-A
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0
Notes:
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(Q3) Resistance Nominal 3.35 to 3.45 Q
Voltage Tap Serial Numbers Total Resistance
Connect| Fermi CERN KEK
Vi |VT2iQ3 [EE1113 al
3430
Vio [VTclQ3 EE1213 ci Q
VH| VTC1Q3 EE1213 cl
Vio (vTb1Q3 |EE1313 b1 5 ‘Hf‘ Q
Total Resistance with Leads
Nominal 6.75 to 6.85
Vo |VTalQ3 [EE1113 [ ai - 0f -
Vio |vibiQ3 [EE1313 | b1 (ﬂ : 9 g ’? o
Vm Q4 Power Lead C/ _ 9 8 23
Q3 Power Lead 9.
7/@ 8 17-0x
chmcxan(s) Date

Check resistance of Redundant Voltage Taps,

Q3 Redundant Voitage Taps Nominal 3.35to 3.45 Q
Connect Fermi CERN KEK Resistance
VHI VT32Q3 EE1123 a2 -
$4S7
Vi VTc2Q3 EE1223 c2 7 4
Vio VTb2Q3 | EE1323 b2 § ﬂf’ o
Tfh’m(:lan(s) Date

Q3 LMQXC Cold Mass Module Assembly
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LHC Serial No.: LMQXC05-0

Notes:
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To measure Ls and Q of a Q3 Cold Mass:
———=asrle Lo and U of a 3 Cold Mass:
Use Agilent 4263B LCR Meter.

Push Auto/Hold button to release hold.

Connect H,,, to “A” power lead as shown in figure 21.1-B.
Connect L, to “B” power lead as shown in figure 21.1-B.
Connect Hyoyand L, buttons to voitage taps as shown below.
Read Ls and Q from display and record in table.

PO~ hwra

June &, 2005
Rev. C

Tumn power on by pushing line button. Wait 30 seconds until display screen is |it.
Recall program #1. To do this, push recall (Rcl), then push #1, then push Enter.

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

“B” Lead

:10)

“A” Lead

8u

8L

—

Q3 Non-IP End (Non-Lead End)
Lead Configuration

Q3 IP End (Lead End)

Lead Configuration

Figure 21.1-B

Q3 LMQXC Cold Mass Module Assembly
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“A”Lead gKa , 8Ka
——] (Left side) ———1
“B” Lead 8Ka : Q3
5Ka
(Right side)
5Ka 8Ka
Non-IP End IP End

LHC Serial No.: LMQXC05-0

Notes:
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(Q3) Inductance Nominal 15 to 16 mH
Voltage Tap Serial Numbers
Total Inductance
Gonnect] Fermi | CERN | KEK otal Inducran®
Hpor |VTalQ3 |EE1113 ai
MHpor [VTalQ3 FEI] 11 524
Hpor |VTclQ3 EE1213 cl
1,244
Leor |VTb1Q3 EE1313 | b1 mH
Nominal 30 to 32 mH
Total inductance
Hpo-r VTalQ3 EE1113 al %0’404
Leor |VTbIQ3 |EE1313 b1 mH
(Q3) Q-Factor Nominal 1.0 to 1.2
Voltage Tap Serial Numbers
Total
Gonnect] Fermi | CERN | KEK otal Q
Fpor |VTalQ3 [EE1113 al
Lpor [VTclQ3 EE1213 cl } l
Hpo'r VTclQ3 EE1213 cl
Nominal 1.0t0 1.2
Total Q
Hpot VTalQ3 EE1113 ai
Lror |VIDIQ3 |EE1313 | bd [.Z.
% :
A1 2w E g <
/%Chnician(s-}/f Date
v
03 LMQXC Cold Mass Module Assembly 1L.HC Serial No.: LMQXC05-0
Notes:
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To measure the resistance of a Thermometer (RTD):

e

LN

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

Push blue button (function key) once.

Push OHMF button.

Verify arrow in readout is above the 4W€2 {meaning a 4 wire resistance measurement).
Read resistance in ohms and record in traveler.

Hewlett
P a:’kar d HP3457A SENSE INPUT

o 1 s s s | s s f e |

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

Qo
= — . i (e e e e B — L= g Lo
Line 3 L3 o3 [ e e | e IR o) G\ ,

[ s [ e | =
, 5

N

OHMF Button Bius (function) Button

U+ Black |

I+ Yeliow | - R - .
|- Green

Thermometer
{RTD)

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

R S ol

Use Hewlett Packard HP3457A digital multimeter.

Record temperature of building within +/- 5 degrees.

Press line button to turn line on.

Connect wires as shown in Figure below.

Push biue button (function key) once.

Push OHMF button.

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

Read resistance in ohms and record in traveler.

Hewlet! HP3457A sENsE mPUT

Packard
oo s s s | oo H
—_—
T | i e [ s Y o | | avon s e e Lo

Line =3 B3 e s O e | e 1 s s I v | s | it s | s
Ooopoog ©
i 1Y

OHMF Bution Blue {function) Button

Warmup
Heater

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0

Notes:
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Q3 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (2 5°):
Component Fermi CERN Range Resistance
Q3 ATD, primary TaQ3 TTe313 | sotoo | W54
Q3 ATD, redundant T3 | TT8323 | 60to70Q | 7/ O ¢
Q3 Cryogenic (warm-up) Heater (LE) -
; WiaQ3 EHB313+ ]
att ERN#1 |
Q3G "We_ (op(C ") ' f) (LE) ' 16101850 WS’)
Sryogenic (warm-up) Heater - :
wire at bottom (CERN #1 1) - W2Q3 | EHB31S- ' ol
Q3 Cryogenic (warm-up) Heater (Non-LE) -
. WI1bQ3 EHB323+ :
— wrr-e a(at top (CE)H:e #t2 I+()NO - 16101850 n 0 {
ryogenic {(warm-up) Heater (Non-LE) - i
wire at bottom (CERN #2 |-) WabQs | EHB323 o
~Aechnician(s) Date

Using the Hewlett Packard HP3457A digital multimeter. measure the Protection {Strip) Heater

Resistance for Q3.

ﬁmicia’ff(s)

Q3 LMQXC Cold Mass Module Assembly
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Q3 Protection (Strip) Heater Resistance
Fermi CERN KEK Description Limit Resistance
H1aQ3 | YT1113+ HA1
— CircuitA | 28to320 | 2992

H2aQ3 | YT1113-| HA2 - :
H1bQ3 | YT1123+ HB1 .

CircuitB | 28to32Q | 2.9¢
H2bQ3 | YT1123-] HB2 ol

= %18 00
Date

LHC Serial No.: LMQXC95-0

Notes:
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21.2 Check Q1 & Q2 Instrumentatiop Bus Wires for Cominuity.
Moduie ] Pin ! Fermi l CERN I KEK I Description ’Done

M2 VTa1Q1 EE1111 al Q1 Lead Voltage Tap "5 » Primary

1 f
M2 mmm Lead Voltage Tap "a“, redundant :
M2 mmn

L)1 Center Voitage Tap "¢, primary

o o T T Eei | o o Compryn ey i
T LT T W ey Ak iy
R N I T gy oo iy ]

M3 Q2a lead Voitage Tap "a*, redundant ’

0t T et o Loy 2 redundant [
M4 Q2a Center Voltage Tap "c", redundant L—

LY AT R v " primary =
M4 O2a Lead Voltage Tap “b*, redundant [
T e Y ST R gy e primary L7

Q2b Center Voltage Tap *

5 12| Viceaah | eerezs
Y =

Ms n Q2b Center Voltage Tap "c”, primary

=
M5 O2b Lead Voltage Tap "b" redundant L
¥6 | 1 [ Vraicep m-
M6 sz Lead Voltage Tap "a", redundant 7

/

4 — Corrector voltage tap Q1-H1 (skew dipole) (on -
M8 1) yruy EEB121 MCBX A+ load) -
e 2] o e |
Mg
M8 V, A+ lead)
M10 | 1 Q1 Cryogenic Heater lead end - wij Ny 4

(CERN #1 i+) '

M10
M10
M1o

L2A Cryogenic Heater isad eng - wire toward
cold mass end plate {CERN #1 I+)

Q3 LMQxC Cold Mass Module Assembiy LHC Seriai No. - LMOQXC05-0
Notes:
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Module| Pin

Description

M11

M1

Mo

M12
| M2
M12
M14
M14
Mi4
Mi5
M15
M16
M16
M16
M17
M7
M18

M18
M20
M20
M20
M20
M20
M20
M20
M20
M20
M20

Q3 LMQXC Cold Mass Module Assembly

o e | |l

3 Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit
FNAL lead B- (CERN lead #2-)

( )
mm- RTD, primary Wire color. Yellow )

E
%

8
mm-
mw-
nmmﬂ-
mm- |
m@- -
nww- -
nmw- RTD, primary Wire color: Green

Q2A Cryogenic Heater non-iead end- wire
toward cold mass mag center (CERN #2 i)
Q2B Cryogenic Heater lead end - wire toward
old mass end plale (CERN #1 )

Q28 Cryogenic Heater lead end - wire toward
old mass mag center {CERN #1 i)

Q2B Cryogenic Heater non-lead end- wire
oward cold mass end plate (CERN #2 i+)
Q2B Cryogenic Heater non-lead end- wire
mag center (CERN #2 i-)

("a" circuit) {CERNI

Q1 Protection (Strip) H
GERN lead #2+)

Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit
(FNAL lead A+) (CERN lead #1+)

Protection (Strip) Heater, (0"

Heater, 1-4 & 2-3 circuit
RN lead #1-)

p) Heater, 1-2 & 3-4 circuit
B+) (CERN lead#2+)

a Protection {Strip) Heater, 1-2 &
lead B-) (CERN lead #2-)

oh Protection (Strip) Heater, 1-4 & 2-3 circuit

3.4 gircuit

Q tri
CERN lead #1-)
Q26 Protection (Strip) Heater, 1-4 & 2-3 circuit

(FNAL lead A+) {CERN lead #1+)

Q26 Protection (Strip) Heater, 1.2 & 3:4 circuit
FNAL lead B+) (CERN lead#2+)

v

Q1 RTD, primary Wire color: Green

31 RTD, primary Wire color: Biack

\
il

1LHC Serial No: LMOXC05-0
Notes:
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Module| Pin Fermi CERN \ KEK \ Description Done
M20 | 7 TaQ2a_V+| TT8312U+ — lq2a RTD, primary Wire color: Black =
M20 |12 TaQra _V-| TT8312 U- Q2a RTD, primary Wire color: Red P
oo | 13|  TbQals| TT8322M+ ~a RTD, redundant. Wire color: Yeliow o
M20 | 14 TbQ2a - | TT83221- Q2a RTD, redundant. Wire color: Green 7
M0 115| TbQ2a V4| TT8322U+ “Io2a RTD, redundant: Wire color: Black ]
M20 |16 TbQ2a V-| TT8322 U- Q2a RTD, redundant: Wire color: Red _LL
M21 | 1 TaQ2b_l+| TT8332 1+ 1a2b RTD, primary Wire color: Yeliow Ve
M21 | 2 TaQob_ |- | TT83321- Q2b RTD, primary Wire color: Green
M21 | 3 TaQ2b_V+ TT18332 U+ Q2b RTD, primary Wire color: Black L
M21 | 4 TaQ2b V-| TT8332U- Q2b RTD, primary Wire color: Red
M21 | 5 ToQ2b_i+ | TT8342 I+ Q2b RTD; redundant: Wire color: Yeliow 'l
M21 | 6 ThQ2b_I- | TT83421- Q2b RTD, redundant: Wire color: Green v
M21 |11 ToQ2b V+ TTB342 U+ Q2b RTD, redundant: Wire color: Black
m21 | 10 ToQ2b_V-| TT8342 U- l |20 RTD, redundant: Wire color: Red V4

gf- /505

Technician(s) Date
Z ' /e 7/>
Responsible Authority/Physicist Date

LYC Serial No.: LMOXC03-0
Notes:

Q3 LMQXC Cold Mass Module Assembly
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213 Using the Valhalla 4300B. connect 10mA applied voltage thry the corrector Power [ eads Measure
Resistance and record in the tabje below. Record Initial resistance of Corrector Element and record
below
mmmmmmmm g COITECtOY E&!ﬁ!—eﬁiwﬂwﬁ.w
V3A | V3B | H3A | HIB | B3A | Bap B6A | B6B |
V2A | V2B | H2A | H2B | g B4B | AdA | AsgB
VIA [ V1B | H1A | H1B | A2A | A2 | Aen | A3B
- (View Looking from BFBX .Bt“é?.?f) I
Corrector | Corrector Power Labels . Initiai
Assembly Element Readout Labels ™ » Resistance Resistance
A2A EE8223 L oL
-9k MasXx
MQsX MQsXx EE8223 A2B A2A A28 7.46
A2A A28 7.6(
V3A EE8113 ]
£/ MCBXV
MCBXV EE8113 V3B V3a V3B YA “7
V3A V3B /7.6
H3A EE8123 No
Of_ MCBXH
MCBXH EE8123 H3B H3A H3B 2} {F
H3A H3B .
MCBXA 21 1]
B6A EES613 N
MCTX
MCTX EES613 B6B BeA | BsB | @ 07
BEA B6B By crf
B3A EE8313
9f —~ MCSX
MCSX EE8313 B3B B3A | B3B 97.%X7
B3A BaB 27.9G
AdA EE8423 D MCOSX
MCOSX | Eesaos A4B AdA | oaB [ ]T L
AdA A4B T a5
B4A EE8413 n
O MCOX
MCSOX MCOX EE8413 BaB Baa B4B P )
B4A B4B i2 ﬁ&
A3A EE8323 C O MCSSX
— | messx [Tmmam A8 | aoa | mee [ g
- A3A A3B T

B

ec'hnfcian(s)

Q3 LMQXC Cold Mass Module Assembly
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Page 70 of 102

Date

LTy -{ALN _M—‘

LHC Serial No.- LMOXC05-0

Notes;



Tt

s RRpURLIINEG & Pabrication

214 Hipot the Cable Busses according to tables below.

Specification # 5520-TR-333729

Hi Potential

Q3 LMQXC Cold Mass Module Assembly

b‘/

Page 71 of 102

Ramp Rate (3000 V) Grounded Leakage

10 Visec 8L E"‘Z’L‘f“g | s7¢ 4

10 V/sec 5L Eve;'lyst:ing o / /L/»Q

10 V/sec 5 E"eef]!::ing 757 i
gcilills-e(;‘round 8u Eve;:;tging ;s
Coil - Strip Htrs ST E A
;tigﬁm - Ground | Strip Heaters E"ee?::i“g | ” Y9 7p
Strip Hirs - Coil

/’-,f, E_,

June 8, 2005
Rev. C

Hipots are done @ 3kV. Hold for 30 seconds,

LHC Serial No.: LMQXC05-0

Notes:
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21.5  Hipot according to tables below.
Final Q3 Corrector and Bus Hipots
Looking into Non-IP End of Q3
Looking from DFBX to Q3
Gray-500V | [ Others—0OV | #&# : Others — OV
MCBXA! | VaA | VaB : H3A | H3B | B3A {'Bap | BGA ! Bsé' TimcBXA|  This shows the
e ] 1 corrector bus in its

Q2 R U E_Z_ﬁ i V?BNM !"3& Vmst B4A : B:,,B ﬂ“ﬁ% AiB_wwme MCSOX final configuration as
Qii. I VIA© ViB H1A | HIB : o it enters the DFBX

i reoniitin g o gt i e e

Need to verify that there 5.
is no continuity between
any of these paths

Others — 0V -

Hipot #2
Gray — 500V
Others — 0V A3B

Hipot #3 : B3A  B3B BGA BGB SR B
Gray — 500V {V2A © V2B | H2A hoB | BAA BB AdA A4B e ST ua
Others — OV V1A ¢ V1B H1A HIB A2A | A2B A3A Ass

Hipot#4 | VA vaB | H3A | HIB

Gray —500V @ V2A V2B i "‘2“ ! o —

V1A V1B l H1A H1B A2A AZB A3A :

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQOXC05-0
Notes:
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.} Final Q3 Corrector and Bus Hipots
Looking into Non-IP End of Q3
Looking from DFBX to Q3
Measurement
Hipot#5 | | V3A | VaB | H3A | HaB | BoA | B35 | Bon | nen | e
Gray-500V i - | V2A [ v2B { H2A _ AdB | A uA
Others—0V . {VIA I VIB | H1A | H1B | A2A | A2B | As A3B i
Hipot#6 | - | V3A V3B : H3A | H3B | B3A
Gray-500V i i V2A i V2B | H2A | H2B { BaA
Others-OV | T viA | viB | H1A | H1B | A2A
Hipot#7 | | V3A | V3B | H3A | H3B | Baa B3B | B6A | BeB -
Gray-500V | | V2A | V2B | H2A | H2B | B4A | B4B | AdA A4B | uA
Others—OV { I VIA ' VIB ' H1A | HIB | A2A | T3 o
} " e Sk " : ! = N
B . . f .
O e 8l14lgs
Techni&ian(s) O Date '

¢ I — . ~ .
R =S 15 Ty 20T [\(1' ' AR Z-(,"r’r’o,/’ﬂ- l

G2 H)}-\ . %7):323 -0/ 8.2y O\
82t ()5 - ABR S /3 55/ g2y 1347
8-24 AQC} ~ /:) 53 - /))f)/ 8-2% /5 .49

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0
Notes:
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22.0 Installation of Hypertronics

721  Assemble/Install Hypertronics Conneciors, without Cover at Non-IP End as per Q3 Module
Assembly (ME-369900). Pin Numbers for connectors are shown in Table 22.1 below.

Table 22.1
. Fermilab| CERN KEK _—

Module Pin Label Label Label Description

M1 1 Blank Module

M1 2

M1 3

M1 4

M1 5

M2 3 VTaiQ1l |EE1111 ail |Q1 Lead Voltage Tap "a", primary

M2 2 VTa2Q1 {EE1121 a2 |Q1 Lead Voltage Tap "a’, redundant

M2 3 VTciQ1 [EE1211 =1 _1Q1 Center Voltage Tap "¢", primary

M2 4 VTe2Q1 |EE1221 2 |Q1 Center Voltage Tap "c¢”, redundant

M2 5 vTh1Q1 [EE1311 b1 01 Lead Voita eTa "b" rrmar

M3 1 VTc2Q2a |EE1222 Q2a Center Voltage Tap "c¢" , redundant

M3 2 VTciQ2a |EE1212 Q2a Center Voltage Tap "¢’ , primary

M3 3 VTa2Q2a |[EE1122 Q2a Lead Voltage Tap "a", redundant

M3 4 VTaiQza |EE1112 | Q2a Lead Voltage Tap "a", primary

M3 5 VTb2Q1 |EE1321 b2 01 Lead Voita e Ta "b“ redundant

M4 1 VTb1Q2a |EE1312 Q2a Lead Voltage Tap "b", prrmary

M4 2 VTb2Q2a |EE1322 Q2a Lead Voltage Tap "b", redundant

M4 3 VTb1Q2b |[EE1692 Q2b Lead Voltage Tap "b", primary

M4 4 VTb2Q2b [EE1622 Q2b Lead Voltage Tap "b", redundant

M4 5 VTel1Q2b (EE1512 Q2b Center Voﬁge T ap 'c "g" pnmar!

e R g e S e e

M5 i VTa2Q3 |[EE1123 a2 1Q3 Lead Voitage Tap "a", redundant

M5 2 VTaiQ3 [EE1113 al |Q3 Lead Voltage Tap "a”, primary

M5 3 VTa2Q2b |EE1422 Q2b Lead Voltage Tap "a’, redundant

M5 4 VTaiQ2b |EE1412 Q2b Lead Voltage Tap "a" pnmary

M5 5 VTc2Q2h |EE1522 02b Center Volta e Ta " redundant

M6 1 VTc1Q3 |JEE1213 c1 Q3 Center Vol tage Tap 'C pnmary

M6 2 VTc2Q3 |EE1223 c2 |Q3 Center Voltage Tap "¢” , redundant

M6 3 vTh1Q3 |EE1313 b1 |Q3 Lead Voltage Tap "b", primary

M& 4 VTh2Q3 [JEE1323 b2 |Q3 Lead Voltage Tap "b" , redundant

M6 5 Em Empt No connectron

M7 1 Blank Module

M7 2 '

M7 3

M7 4

M7 5

Q3 LMQXC Cold Mass Module Assembly L.HC Serial No.: LMOXC05-0

Notes:
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Table 22.1 (continued)

June 8, 2005
Rev.C

(3 LMQXC Cold Mass Module Assembly

. | Fermilab CERN -
Module| Pin | 0 Label Description
Corrector voltage tap Q1-H1 (skew dipole} (on
me | 1| ViH1 | EESIZT MCBX, MCBXH, A+ lead)
Corrector voltage tap Q1-V1 (normal dipole) (on
e | 2 | VIVI | EESTT MCBYX, MCBXV A+ lead)
Corrector voltage tap Q2-H2 (skew dipole) (on
me | 3 | viHe |EE81Z MCBX, MCBXH, A+ lead)
Corrector voltage tap G2-V2 (normal dipole) {on
mg | 4 | vivz |EEBTI2 MCBX, MCBXY, A+ lead)
_ M8 5 _Em Em No connection
M9 1 VTH3 | EE81 23 Corrector voltage tap Q3-H3 (skew dipoie) (on
M9 2 viva | EE8113 Corrector voliage tap Q3-V3 (normal dipole) (on
M9 3 VTA2 | EEB223 Correcior voltage tap Q3-AZ (skew quadrupole) {on
M9 4 ViA3 | EE8323 Corrector voltage tap Q3-A3 (skew sextupole) {(on
M9 5 Em Em No Connection
M10 EE8313 Corrector voltage tap Q3-B3 (normal sextupole){on
M10 EE8423 Corrector voltage tap Q3-A4 (skew octupole) (on
M10 EE8413 Corrector voitage tap Q3-B4 (normal octupole) {on
EE8613 Corrector voltage tap Q3-B6 (normal dodecapole)
h Emply No Connection
= lew 1 :?.‘ : *-",N:"" K i o S A it R e
Blank Module i
= = b s S B S
M12 1 WiaQ1 JEH8311+ Q1 Cryogenic Heater lead end - wire at top (CERN
M12 5 | W2aQi |EH8311- Q1 Cryogenic Heater lead end - wire at bottom
M12 3 | wibQl EHB8321+ Q1 Cryogenic Heater non-ead end - wire at top
M12 4 | WebQi |EHB321- Q1 Cryogenic Heater hon-lead end - wire at bottom
M2 5 EM Em _INo Connection

LHC Serial No.: LMQXC05-0

Page 75 of 102
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Table 22.1 (continued)
in | Fermilab| CERN KEK .
Module | Pin Labei Label' | Labej Description
M13 1 | wiaQoa EHB3124 Q2A Cryogenic Heater lead end - wire toward cold mass end plate
(CERN #1 14)
) Q2A Cryogenic Heater lead end - wire toward cold mass mag
M13 2 | W2aQ2A | EH8312 center (CERN #1 )
Q2A Cryogenic Heater non-lead end- wire towargd cold mass end
M13 3 | W1bQ2A | EH8322. plate (CERN #2 I4)
: Q2A Cryogenic Heater non-lead end- wire towarg cold mass mag
M13 4 | W2bQ2A | EHga22 center (CERN #2 )
M13 5 Em Em No connection
Q2B Cryogenic Heater leag eMn_d : wire toward cold?ﬁass énd plate
M14 1 [ W1aQ2B | EH8332, (CERN #1 I4)
i Q2B Cryogenic Heater lead end - wire towarg cold mass mag
M14 2 [ W2aQ2B | EH8332 center (CERN #1 1)
Q2B Cryogenic Heater non-lead end.- wire toward cold mass end
M14 3 | W1bQ2B [ EH8342., plate (CERN #2 )
. Q2B Cryogenic Heater non-lead eng- wire toward cold mass mag
M14 4 | W2bQ2B | EH8342 center (CERN #2 1)
M14 5 Em Em No connection —
M5 [ T Wiaas EH8313: Q3 Cryogenic Heater lead end - wirc top (CERN #1 2) ——
M15 2 | W2aQ3 | ER8313- Q3 Cryogenic Heater lead end - wire at bottom (CERN #71 l-)
M15 3 W1bQ3 [ EH83231 Q3 Cryogenic Heater non-lead end - wire at top (CERN #2 1+)
M15 4 | WabQ3 EH8323- Q3 Cryogenic Heater non-lead end - wire at bottom (CERN #2 I-}
M15 5 Em Em No Connection
M16 1 Blank Module
M16 2
M16 3
M16 4
Miz | 1 | HiaQ1 | YT1i11:] s Q1 Protection {Strip) Heater, a circuit) (CERN lead #14)
M17 2 Empty Empty No connection
M17 3 H2aQ1 | YT1111- HAZ2 Q1 Protection (Strip) Heater, (*a" circuit) (CERN jeag #1-)
M17 4 Empty Empty No connection
M17 5 H1bQ1 | YT1i271+ _HB1 |Q1 Protection Strip) Heater, ('b" circuit CVERN lead #2+
A...';mf s S e ,.m::;':v«;::.:zfﬁ’“wﬁmﬁé‘:"’“.
M18 1 |Empty Empty No connection
M18 2 |H1aQ2a [YT1112% Q2a Protection (Strip) Heater, 1-2 & 2-3 cireuit (FNAL leaq A+)
M18 3 |Empty Empty No connection
M18 4 [H2bQ1 YT1121- |AB2 Q1 Protection (Strip) Heater, ("b” circuit) (CERN Jead #2-)
M18 5 Empty No connection
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC05-0

Notes:
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Table 22.1 (continued)

Specification # 5520-TR-333729
June 8, 2005
Rev.C

. Fermilab { CERN KEK .
Module | Pin Label Label | Label Description
i Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A-)
M19 1 H2aQ2a | yT1112 (CERN lead #1-)
M19 2 Empty Empty No connection
Q2a Protection (Strip) Heater, 1-2 & 3.2 circuit (FNAL lead B+)
M19 3 H1bQ2a | YT11224 (CERN lead#2+)
M19 4 Empty Empty No connection ‘
Q2a Protection (Strip) Heater, 1-2 & 3.4 circuit (FNAL lead B-)
M1g 5 H2bQ2a | YT1122. CERN lead #2-
M20 1 - Empty Empty ] No connection
i Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A-)
M20 2 H2aQ2b | YT1132 (CERN lead #1.)
M20 3 Empty Empty No connection
Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead At)
M20 4 H1aQ2b | YT1132+ (CERN lead #14)
M20 5 Em Em No connection 4
) o Q2b Protection (Strip) Heater. 1.2 o o circuit (FNAL lead B+)
M21 1 H1bQ2b | YT1142+ (CERN lead#2+)
M21 2 Empty Empty No connection
: Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B-)
M21 3 H2bQ2b | YT1142 (CERN load #2.)
M21 4 Empty Empty No Connection
M2 5 _iji1)aO3 Y11 1__13+ HA1 03 Protection (Strip) Heater, {"a" circuin (CERN lead #1+
w1(1152 _‘1_ “Er_npty T Empty B No Connection
M22 2 H1bQ3 | YT1123+ HB1 Q3 Protection {Strip) Heater, ("b" circuit) (CERN lead #24)
M22 3 Empty Empty No Connection
M22 4 H2aQ3 | YT1113- HA2 Q3 Protection (Strip) Heater, ("’ circuit) (CERN Jeag #1-)
M22 5 Em Em No Connection
M23 1 H2bQ3 | YT1123- HB2 Q3 Protection (Strip) Heater, ("b" circuit) (CERN jead #2-)
M23 2 |[Empty Empty No Connection '
M23 3 |Empty Empty No Connection
M23 4 |Empty Empty Ne Connection
M23 5 [Em Emp No Connection

Q3 LMQXC Cold Mass Module Assembly
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. Fermiiab KEK -
Module Pin L abel CERN Label Label Description

M24 1 Blank Module
M24 2
M24 3
M24 4
M24 5

Note: Pin Numbers of Module M25 are not listed in numerical order.
M25 1 TaQi_l+ TT8311 I+ Q1 RTD, primary Wire color: Yellow
M25 2 TaQi_l|- TT8311 1- Q1 BTD, primary Wire color: Green
M25 3 TaQ1_V+ 718311 U+ Q1 RTD, primary Wire color: Black
M25 4 TaQ1_V- TT8311 U- Q1 R1D, primary_Wire color: Red
M25 5 ThQ1_|+ TT8321 I+ Q1 RTD, redundant: Wire color: Yellow
M25 6 ToQ1_}- TT18321 |- 01 RTD, redundant: Wire color: Green
M25 11 ThQ1_V+ TT8321 U+ 1 RID, redundant, Wire color: Black
M25 10 ToQ1_ V- 718321 U- Q1 RTD, redundant: Wire color; Red
M25 9 TaQ2a_l+ TT8312 I+ Q2a RTD, primary Wire color: Yellow
M25 8 TaQ2a _!- TT8312 |- Q2a R1D, primary Wire color: Green
M25 7 TaQ2a V+ 118312 U+ QZa RTD, primary Wire color: Black
M25 12 Ta2a V- (118312 U- Q2a RTD, primary Wire color: Red
M25 13 TbQ2a I+ TT8322 |+ Q2a RTD, redundant: Wire color. Yellow
M25 14 ThQ2a_l- TT8322 I- Q2a RTD, redundant: Wire color: Green
M25 15 ToQ2a V+ 118322 U+ QZa RTD, redundant: Wire color: Black
M25 16 TbQ2a_V- TT8322 U- Q2a RTD, redundant. Wire color: Red
M25 17 Em Em No connection

Note: Pin Numbers of Module M26 are not listed in numerical order.
M26 1 TaQ2b |+ TT8332 I+ Q2b RTD, primary Wire color: Yellow
M26 2 TaQ2b_I- TT18332 |- Q2b RTD, primary Wire color: Green
M26 3 TaQ2b V+ [118332 Ur 0O2o RTD, primary Wire color: Biack
M26 4 TaQ2b_ V- [178332 U- Q2b RTD, primary Wire color: Red
M26 .5 ThQ2b_I+ TT8342 1+ Q2b RTD, redundant: Wire color: Yellow
M26 6 TbQ2b _i- TT8342 \- Q2b RTD, redundant: Wire color: Green
M26 11 ThQ2b_V+ TT8342 U+ G2b RTD, redundant. Wire color: Black
M26 10 TbQ2b_V- TT8342 U- Q2b RTD, redundant: Wire cotor. Red
M26 9 TaQ3d_l+ TT8313 I+ Q3 R1D, primary_Wire color: Yellow
M26 8 TaQ3_|- TT8313 |- Q3 RTD, primary _Wire color: Green
M26 7 TaQ3_V+ 718313 U+ Q3 RTD, primary Wire color: Black
M26 12 TaQ3_V- TT8313 U- Q3 RTD, primary Wire color: Red
M26 13 ThQ3_l+ 778323 I+ Q3 RTD, redundant: Wire color: Yellow
M26 14 TbQ3 |- TT8323 I- Q3 RTD, redundant. Wire color. Green
M26 15 ThQ3_V+ TT8323 U+ Q3 RTD, redundant: Wire color: Black
M26 16 ThQ3 V- TT8323 U- Q3 RTD, redundant: Wire color: Red

Empty Empty No connecti

Q3 IL.MQXC Cold Mass Module Assembly

LHC Serial No.: LMQXC05-0
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E Hypertronics Connector Pin Locations (Q3 non-IP end)
' VIEW: Male (pin) solder cup side
[ 1] @17 |96 G117 ' 1
o5 LA 016 |os LAl 16 50 |50 |50 jse |so 5¢ (50 |se |50 {s0 50 150 Iso |50 {s0 5Q. 150 80 ise |se 50 |58 |se |50
e10 015 |eq 10 015 40 140 48 [4C {48 |40 (4@ 40 (40 |39 lae |40 49 (40 [4® |49 |40 |40 [4@ [4@ |40 |40 49 [40
:; 9 o1ale3 .9 o4 30 {30 [30 |3e [30 38 130 (28 [30 |38 3¢ |30 (30 [30 |30 30 |30 30 13@ |38 |20 (30 3® |30
. 03 R L4 . 20 {20 128 120 |20 (20 28 20 20 [2¢ 120 (20 |28 |30 {20 |o0 28 20 (2@ (20 |20 |28 28 |20
*7 o7 10 118 (10 [1# ]40 |10 [10 1® 110 (18 {18 [10 1@ {10 1% 118 118 [10 [10 [18 |19 1% |1¢ |10
* 0120y oizf : e
M6 M25 W4NE3MW1NEOM19W8MITM16M15NH4M13M12IMTM10hvBMSM?WMSFMNBNEMI
® Hole filled 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.
P ——
= Black U+
| Yeilow i+
=, Red U -
[3- Green | - #
Individual Thermometer Layout
Note(s):
Ensure the Hypertronics cover has NOT been installed.
49'.' £4LJ‘,, /0/19;/2005
Technician(s) 4 Date * :
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.. LMOXC05-0
Notes:
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222 Assemble/Instail Hypertronics Connectors, without Cover at IP End as pet Q3 Module
Assembly (ME-369900). Pin Numbers for connectors are shown in Table 22.2 below.
Table 22.2
. Fermilab] CERN KEK L
Module Pin Label Label Label Description
M1 1 Blank Module
M1 2
M1 3
M1 4
M1 5
M2 1 VvTaiQi [EE1111  |al Q1 Lead Voltage Tap “a" , primary
M2 2 VTa2Q1 |EE1121 a2 Q1 Lead Voltage Tap "a", redundant
M2 3 ViciQi |EE1211  |cl Q1 Center Voltage Tap "¢, primary
M2 4 viceQ1 |EE1221  |c2 Q1 Center Voltage Tap’ 'c", redundant
M2 5 VipiQ1 [|EE1311  |b1 11 Lead Volta e Tap "b", pnmary
AT N Wm -—ww‘;:m
M3 1 VTc1Q2a [EE1212 Q2a Center Voltage Tap “c primary
M3 2 Empty Empty No connection
M3 3 VTa2Q2a |EE1122 Q2Za lead Voltage Tap "a", redundant
M3 4 VTaiQ2a |EE1112 (Q2a Lead Voltage Tap 'a", primary
M3 5 VTb2Q1 EE1 321 b2 Q1 Lead Volta e Tap "b" ed ndant
M4 1 VTc2QRa |[EE1222 Q2a Center Voltage Tap "c", redundant
M4 2 Empty Empty No connection
M4 3 VTb1Q2a |[EE1312 O2a Lead Voitage Tap "b", primary
M4 4 VTh2Q2a |EE1322 Q2a Lead Voltage Tap "b", redundant
M4 5 VTbiQ2b |EE1612 Q2b 1ead Voltage Tap "D, prlmary
- B I L e
M5 1 Empty Empty No connection
MS 2 VTc2Q2b |EE1522 Q2b Center Voltage Tap "c’, redundant
M5 3 VTictiQ2h |[EE1512 - Q2b Center Voltage Tap "¢, primary
M5 4 Empty Empty No connection
M5 5 VTb2Q2h |EE1622 QZb Lead Volta je Tap "b" redundant
M6 1 VTalQ2b |EE1412 02b Lead Voltage Tap "a“ pnmary
M6 2 VTa2Q2b [EE1422 Q2b Lead Voltage Tap "a”, redundant
M6 3 Empty Empty No connection
M6 4 Empty Empty No connection
M6& 5 Empt Empt No connectlon
1 Blank Module
2
3
4
5

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMQXC05-0
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Table 22.2 (continued)

. Fermilab| CERN KEK o
Module Pin Label Label Label Description
Corrector voltage tap Q1-H1 (skew dipole) {on MCBX,
M8 1 VTH1 EE8121 MCBXH, A+ lead)
Corrector voltage tap Q1-V1 (normal dipole) (on
Me 2 VIV1 | EE81T1 MCBX, MCBXV A+ lead)
Corrector voltage tap Q2-H2 (skew dipole) (on MCBX,
M8 3 VTH2 EE8122 MCBXH. A+ lead)
Corrector voltage tap Q2-V2 (normal dipole) (on
M8 4 VIV2 | EEB112 MCBX, MCBXYV, A+ lead)
M8 5 Em Em No connection
M9 1 Blank Madule
2
3
4
5

Q1 Cryogenic Heatey lead end - wire at top (CERN #1

M10 1 W1aQ1 | EH8311+ I+)
M10 2 w2aa1 | EHB311- ?11 I(};ryogemc Heater lead end - wire at bottom (CERN
Q1 Cryogenic Heater non-lead end - wire at top
1 M10 3 W1bQ1 | EHB321+ (CEAN #2 I+)
M40 4 WohO1 Q1 Cryogenic Heater non-lead end - wire at bottom

(CERN #2 i-)

W1aQ2A

EH8312+

Q2A Cryogenic Heater iead end - wire toward cold

wW1aQ28

EHB332+

M1 mass end plat.e (CERN #1 I+) _

T N e e I e o

M11 3 w1ba2a | EH8322+ gi:sir:ggjgig }(—tgé'tqer: 102nl-13ad end- wire toward cold

M11 4 woba2A | EHs322- gigscr;y:é;igi;;e(ag;‘ r;‘ozge:d end- wire toward cold
5 Emp Em No connection

ryogenic Heal er le
mass end plate (CERN #1 I+)

Q2B Cryogenic Heater lead end - wire toward cold

M12 2 W2aQ2B | EHB332- mass mag center (CERN #1 |-)

Q2B Cryogenic Heater non-lead end- wire toward cotd
M12 3 W1bQ2B | EH8342+ mass end plate (CERN #2 I+)
M12 4 W2bQ2B | EHg342- Q2B Cryogenic Heater non-lead end- wire toward cold

mass mag center (CERN #2 |-)

Emp

Emp

No connection

Q3 LMQXC Cold Mass Module Assembly
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LHC Serial No.: LMQXC05-0
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Table 22.2 (continued)

. Fermilab| CERN KEK e
Module Pin Label Label Label Description
M13 Blank Module

M13
M13
M13
M13

o]

H1aQ1 YT1111+ [HAT Q Protection (Strip) Heater, {"a" circuit) {CERN lead

M1i4 1
M14 2 Empty Empty No connection
M14 3 H2aQ1 YT1111- [HA2 Q1Protection (Strip) Heater, (*a” circuit) (CERN lead #1-
M14 4 Empty Empty No connection
M14 5 Hib1 YT1121+ |HB1 Q1 Protection (Strip) Heater, (“b" circuit) (CERN lead
M15 1 Empty Empty Ne connection

Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL
M15 2 H1aQ2a |YT1112+ lead A+) (CERN lead #1+)
M15 3 Empty Empty No connection )
M15 4 H2b YT71121- |HB2 Q1 Protection (Strip) Heater, ("b" circuit) (CERN lead
M15 5 Emp Emp ti

No conn

Q2a Protection {Strip) Heater, 1-4 & 2-3 circuit (FNAL

M16 1 H2aQ2a |YT1112- lead A-) (CERN lead #1-)
M16 2 Empty Empty No connection
Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL
M16 3 HibQ2a |¥YT1122+ lead B+) (CERN lead#2+)
M16 4 Empty Empty No connection

Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL

M16 5 H2bQ2Za [YT1122- lead B-) (CERN lead #2-)

M17 1 Empty No connection

Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL

Empty

M17 2 H2aQ2b JYT1132- lead A-) (CERN lead #1-)
M17 3 Empty Empty No connection
Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL
M17 4 H1aQ2b |YT1132+ iead A+) (CERN lead #1+)
M17 5 Emp Emp No connection
Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL
M18 1 H1bQ2b [YT1142+ lead B+) (CERN lead#2+)
M18 2 Empty Empty No connection
Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL
M18 3 H2bQ2b [YT1142- lead 8-) (CERN lead #2-)
M18 4 Empty Empty No connection
M18 5 Emp Empty No connection
M19 1 Blank Module
M19 2
M19 3
M19 4
M19 5
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC035-0

Notes:
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Table 22.2 (continued)

Q3 LMQXC Cold Mass Module Assembly

Module Pin Ft:_r;‘:;?b CERN Label Il(a i::l Description
NOTE: PIN NUMBERS OF MODULE M20 ARE NOT LISTED IN NUMERICAL ORDER.

M20 1 TaQl_l+ TI8311 I+ Q1 RTD, primary Wire color: Yellow

M20 2 TaQ1_I- TT8311 !- Q1 RTD, primary Wire color: Green

M20 3 TaQi_V+ TT8311 U+ Q1 RTD, primary Wire color: Black

M20 4 TaQ1_V- TT8311 U- Q1 RTD, primary Wire color: Red

MZ20 5 ThQ1_I+ TT8321 I+ Q1 RTD, redundant: Wire color: Yellow

M20 6 ThQ1_I- TT8321 I- Q1 RTD, redundant: Wire color: Green

M20 11 ThQ1 V+ TT8321 U+ Q1 RTD, redundant: Wire color: Black

M20 10 |TbQ1_V- TT8321 U- Q1 RTD, redundant: Wire color: Red

M20 9 TaQ2a_l+ TT8312 I+ Q2a RTD, primary Wire color: Yellow

M20 8 TaQ2a_l|- TT18312 I- Q2a RTD, primary Wire color: Green

M20 7 TaQ2a V+ (778312 U+ Q2a RTD, primary Wire color. Black

M20 12  |TaQ2a_V- |TT8312 U- Q2a RTD, primary Wire color: Red

M20 13 [TbQ2a_l+ 778322 I+ Q2a RTD, redundant: Wire color: Yellow

M20 14  [TbQ2a_l- TT8322 |- Q2a RTD, redundant: Wire color: Green

M20 15 |[TbQ2a V+ (778322 U+ Q2a RTD, redundant: Wire color: Black

M20 16 |TbQ2a_V- TT8322 U- Q2a RTD, redundant. Wire color: Red

M20 17  |Em Em No connection

NOTE PiN NUMBERS OF MODULE M21 ARE NOT LISTED IN NUMERICAL ORDER

r M21 1 TaQ2h_l+ |TT8332 i+ Q2b RTD, primary Wire color: Yeliow

M21 2 |TaQ2b_l- TT8332 |- Q2b RTD, primary Wire coloi: Green

M21 3 TaQ2b_V+ |TT8332 U+ Q2b RTD, primary Wire color: Black

M21 4 |TaQ2b_V- [TT78332 U- Q2b RTD, primary Wire color: Red

M21 5 TbQ2b_ I+ TT8342 I+ Q2b RTD, redundant; Wire color. Yellow

M21 6 TbQ2b_l- TT8342 |- Q2b RTD, redundant. Wire color. Green

Mm21 11 TbQ2b V+ [TT8342 U+ Q2b RTD, redundant. Wire color. Black

M21 10 [TbQ2b_Vv- |TT8342 U- Q2b RTD, redundant: Wire color: Red

M21 9 Empty Empty No connection

M21 8 Empty Empty No connection

M21 7 Empty Empty No connection

M21 12 |Empty Empty No connection

M21 13 |Empty Empty No connection

M21 14 [Empty Empty No connection

M21 15 |Empty Empty No connection

M21 16 |Empty Empty No connectlon

M21 Emp Empt No conne

LHC Serial No.: LMQXCQ5-0
Notes:
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VIEW: Female (receptacle) solder cup side

Iy

e ot o17 |86 11 917 50 |50 |50 (5@ {50 58 |50 |50 |s0 lso [s0 50 |50 (50 (5@ (50 (50 [58 [50
o5 o16 {85 016 - : |50 (50 154 |
o &0 015 4 [ 21 .ﬁ_go _4__0 48 (40 (4@ 140 ._407 29 148 (4® 40 '4’ 40 [40 40 [4® [4® [g® [40

@9 3 O 13® {30 |38 [30 ® 13 ® 130 (30 [30 {4 O |3® {30 3@ (38 |30
e i o o o o i ol e
2 @7 13102 o7 .1?.140 '1. 10 '1. .1-0 1@ 10 i. 1® [1® 40 1. 1'0. 1. -10..-‘|. 19 1@ |10 -
bl O1z|®™ L1 _ T T 19 116

M21 M20 MI9 M8 MI7 M6 MI5 M4 MI3 M2 M MO M3 MB MW7 M6 MG M4 M3 M2 M

® 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.

STy,
Technician(s)

=

Black U+
Yellow I+

S Red U -

=y

Greeni-

Individual Thermometer Lavout

Note(s):

Ensure the Hypertronics cover has NOT been installed.

fo/oa /2005
7 7

Q3 LMQXC Cold Mass Module Assembly
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P N .
Dﬂ/ 223 Perform electrical inspections of the Hypertronics connectors:

#1 - Test of Q3 Fixed Voitage Taps

Apply 1A current between BUS #1 & BUS #2 on the Feed End (See Figure 22.3-A)
1. Clamp Bus #1 to Bus #2 on Return End.
2. Connect Current Source: BUS #1 to Positive and BUS #2 to Negative.
Use a 3457 or equivalent Digital Voltmeter and record measurement to four decimal places.
Use the Two-Wires Voltage Measurement Technique:
1. Connect Digital Voltmeter LO wire to BUS#2 (or Negative output of Power source).
2. Hl wire of Digital Voltmeter will move ‘through wires to measure V.
DO NOT USE DC CURRENT LARGER THAN 2A.
DO NOT APPLY CURRENT THROUGH MAGNET LONGER THAN 30MIN.

BUS #1
BUS #2
BUS #3 BUS #1 BUS #2
BUS #4 BUS #3 | BUS #4
Power Bus Location Power Bus Location
Return End Feed End
! Figure 22.3-A
S
L o Labets | Vonager | Measured
M5} 2 | VTa1Q3 |Q3 Lead Voltage Tap "a", primary EE1113 7.0000 &. 969V
M5! 1 | VTa2Q3 [Q3 Lead Voltage Tap "a", redundant EE1123 7.0000 ¢.969V
M6 3 | VTb1Q3 |Q3 lead Voltage Tap “b", primary EE1313 0.0030 9 909 R4
M6| 4 | VTb2Q3 [Q3 Lead Voltage Tap "b" redundant EE1323 | 0.0030 | 9992 Wt/
M6 1 | VTc1Q3 [Q3 Center Voltage Tap "c", primary EE1213 | 3.5000 3.499v
M6 2 | VTc2Q3 [Q3 Center Voltage Tap "¢”, redundant EE1223 3.5000 3. 499V
Across BUS #1 and BUS #2:| .975V

, o fum, 1+ o fro05

Technician{(s) ’ Date 4

Q3 LMQXC Celd Mass Module Assembly LHC Serial No.: LMQXC05-0
Notes:
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#2 — Cryostat Heater Checkout

Measure resistance across each heater using a handheld meter.
Measure resistance from heater to ground using a handheld meter.

% Expected Measured
3| £ Resistance, | Resistance, | FNAL Description
= OHM OHM Label

Q3 Cryo H Iead end we toward cold
mis| 1+ |EH8313+ 17 W1aQ3 | | ass end piate (CERN #1 14)

EH 831 3_ ng_s:ll'_ W2aQa Q3 Cryogenic Heater lead end - wire toward cold

Q3 Cryogenic Heater non-lead end- wire toward
cold mass end plate (CERN #2 i+)
Q3 Cryogenic Heater non-lead end- wire toward
cold mass mag center (CERN #2 |

M15 823+ 17
m15| 4 |EH8323-

[T.31

w2zbQ3

Q3 Cryogenic Heater lead end - wire toward cold
more than mass end plate (CERN #1 I+)

20M Q

more than
20M Q

@’- ?AA.G /o/oal/ZoQS

Technician(s) Date

(3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC05-0
Notes:
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Measureg
Resistance,

" (Strip) Heater, 1.4 4 5.5
fead A-} (CERN leag #1-)

(Strip) Heater, 14 &2-3
ead A+) (CERN lead #1 ]

Q1 Protection
circuit (FNAL I

Q3 Protection (Strip) Heater, 1.5 ¢ 34
clrcuit (Fnay_ lead B+) (CERN leadi2y)
Q3 Protection (Strip) Heater, 1.2 &34
circuit (FNAL leag B-) (CERN lead #2-)

(Strip) Heater, 1.4 &23

Q3 Protection
uit (FNAL lead A.) (CERN jeag #1-)

circuit

Q3 Protection
circuit (FNAL }

(Strip) Heater, 1.5 &34
ead B4) (CERN lead#2.)

Q3 Protection (Strip) Heater, 14 & 2.3
Circuit (FNAI. jeag A-) (CERN jeag #1-)

Q3 Protection (S

Heater, 1.2 8 3.4
reuit (FNAL feaq

More than ) (CERN lead#2.)

20M O

0/ ¢ Fo0s
Technici an(s) Date

ip)
B+

Q3 LMQxC Cold Mass Module Assembly

LHC Serig No.: LMQXC05~0‘

Notes;
Page 87 of 102



TD/Engineering & Fabrication T

g A T

#4 — Test of Q3 RTD's

Measure resistance across each RTD using & four wire meter.
Measure resistance from RTD to ground using nandheld meter.
Measure resistance from RTD to the coil using handheld meter.

Expected Measured

3 Breakout BOX . . ENAL et
2 \g L abel Resistance, Resistance: | L abel Descnptlon
= @ els | onm | __OHM . B
_ Q3 RTD, primary Wire |
M26 | 9 TT8313 1+ TaQ3_W | ojor: Yellow
o TT831 31 TaQ3_i Q3 R1D, primary Wire
57 05 {0 n- color: Green
Lo st Q3 RTD, primary Wire
M26 | 7 178313 U+ TaQ3_V+ | olor: Black
Q3 R1D, primary Wire
M26 | 12 TT8313 U- ) _ TaQ?:Y- color: Red e
Q3 RTD, redundant:
m26 | 13 TT8323 1+ ThQ3_ M+ {ire color: Yellow
|1 T|'8323 " TH03_- Q&j RTD, redundant:
57 v, #9 N Wire color: Green
QL T2 Q3 RTD, redundant:
Mm26 | 15 118323 U+ Tb@3_V+ lwire color: Black
Q3 RTH, redundant:
wes <1 Tres23V- | L == TbQ3:Vw“,e color: Red
' Q3 RTD, primary‘ Wire
M26 | © TT8313 1+ more than 20 TaQ3_+ | olor; Yellow
e [EEE s =
GROUND 20M €2
e |QIRTD, - =dundant:
Mm26 | 9 118323 I+ more than{ o0 THA3 1+ |yire color: Yellow
o
GROUND 20M @
Q3 RTD, primary Wire
M26 | S TT8313 1+ more than o0 TaQ3 M |color; Yellow
colL 20M O
== ~1Q3 RTD, redundant:
M26 | 9 118323 I+ more than o0 ThO3_+ |yire color: Yellow
W {00k 2005
Technician(s) Pate
Q3 LMQXC Cold Mass Module Assembly LHC Serial No. LM 2XC05-0

Notes:
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#5 — Test of Q3 Correction Coils
Correction Coil =——» i 3 4 1 2 7 8 5 6
Bus Number == -
V3A ;: V3B : H3A : H3B : B3A | B3B | B6A | B6B
V2A : V2B ; H2A | H2B i B4A i B4B ! A4A ;: A4dB
V1A | V1B Hi1A : HIB i A2A | A2B A3A ! A3B
Measure resistance across both Correction Coil buses.
Measure resistance from Correction Coil to ground.
Measure resistance between taps.
Measure resistance from each tap to Correction Coil bus.
Measure continuity of Q1 Correction Coil bus.
Measure for short between Q1 Correction Coil bus and Ground.
Measure continuity of Q2 Correction Coil bus.
Measure for short between Q2 Correction Coil bus and Ground.
Horizontal Corrector Coil Expected Measured
H3-A CCOIL BUS #1
ccoibuse | 299
rrector Coil ._._ [
V3-A CCOIL BUS #3 190
CCOIL BUS #4 17.974L
A2 Corrector Coil Expected Measured
A2-A CCOIL BUS #7 10 Q
A2-B CCOIL BUS #8 ¥.06 0
H3-A CCOIL BUS #1
GROUND >20K Q oo
V3-A CCOIL BUS #3
GROUND >20K Q 02
A2-A CCOIL BUS #7
grounp | >20KQ _
Correcor Coil resistance T Expecte T B
A3-A CCOIL BUS #5
A3B CCOIL BUS #6 140 3.62 12
és Corrector Coil resistance Expected Measured
B3-A CCOIL BUS #7
| B3-B CCOIL BUS #8 280 A3 5‘5'0- _
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0
Notes:

Page 89 of 102



LA aliiAAdLLLE W 4 G078 e it

A4 Corrector Cm!resmtance 1

Expected T

June §, 2003
Rev. C

Measured

22 ‘..7 i o i i, 38
B4 Corrector Coil resmtance

Ad-A CCOIL BUS #5
A4-B CCOIL BUS #6 12Q [2.13
A3-A CCOIL BUS #1

GND > 20K Q o0
B3-A CCOIL BUS #3

GND >20K Q o0
AA-A CCOIL BUS #7 N 20K P oo

Measured

B4-A

CCOIL BUS #7

B4-B

BB Corrector COIl resnstance

. CCOIL BUS #8

xpeted

/3 ISﬂ-
Measur o

Q3 LMQXC Coid Mass Module Assembly

B6-A CCOIL BUS #5 100 Q
B6-B CCOIL BUS #6 [06. .30 /1
B4-A CCOIL BUS #1
D >20K Q o0
B6-A CCOIL BUS #3 220K O

Page 90 of 102

LHC Serial No.: LMQXC05-0
Notes:
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Expected Measured Expected Measured
o] 22M0 | o ot >2M2 | o
o] M0 | o0 T >2Ma| o
e R T N 1 ey
— e ® Frm— P20MQ | o
:::Z: >20MQ | :E:;;: >20MQ |
o] 220 [ oo | [ ERE ] o] o
Expected Measured Expected Measured
e coma | o0 o] >ama | o
o] oMo | o

T EE8323

S

Expected Measured
eews ] M0 | o
ewsis—] >2M2 | oo
E::::g >20M Q e 4

Q3 LMQXC Cold Mass Module Assembly
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LHC Serial No.: LMOQXC05-0
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Measure voltage tap to each Correction Coil
Expected Measured Expected Measured
H3A . H3B
EE8123 <5Q [.040)- EEBIZ3__ | 24Q 21 HN
V3A V3B '
EEB113 S0 [.3A EE8113 190 ($-LON
B6A
EE8613 <5 Q [.09 N
B3A 50
EE8313 1.10 N~ EE8313 29 .34
A4A =
EE8423 <5 Q { .Q’-I i
B4A
EE8A13 <$5Q 1,030
A3A
EE8323 S0 ] [ 0%~
A2A
EE8223 <0 .42~ EE8223

Q3 LMQXC Cold Mass Module Assembly
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LHC Serial No.: LMOXC05-0
Notes:
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Rev.
__ Measure continuity of Q1 Correction Coil through bus. (Yes or No)

Correction Coil

H1A 1

Measure continuity of Q2 Correction Coil through bus. (Yes or No)

F Correction Coijj Bus

Measure Correction Coil through bus of Q2 to Ground. (Yes or No)

Q3 LMOQXC Cold Mass Module Assembly

LHC Serial No.: LMOQXC05-0
Notes:
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#6 — Test of Q3 Feed Through

Measure resistance between all 24 - Q1 feed t

hrough signals.

Q1

3 EXPECTEDQ | OK?
EE1111 <1Q 7
EE1121 <1Q 7
EE1211 <10 7
EE1221 <10 7
EE1311 <1Q 7
EE1321 <1Q s
EE8121 <10 /
EE8111 <10 /
EH8311+ <10 /
EHB8311- <10 /
EH8321+ <10 /
EH8321- <10 /
YTit111+ <1Q S
YT1111- <1Q e
YTi121+ <10 s
YT1121- <1Q /|
TT83111+ <1Q S
718311l <1Q -
TT8311U+ <1Q Z
TT8311U- <1Q ~
TT83211+ <1Q g
TT8321l- <1Q /
TT8321U+ <1Q v’
TT8321U- <1Q v

Q3 LMQXC Cold Mass Module Assembly
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-r

June 8, 2000
Rev.C

LHC Serial No.: LM( IXC05-0

Notes:
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Measure resistance between all 46 - Q2 feed through signals.

Q2 Q2
EXPECTED Q OK? EXPECTED O OK?
EET1112 <10 i TT8322U- <10 7
EE1122 <1Q 4 EE1412 <10 v
EE1212 <10 v EE1422 <10 d
EE1222 <10 v EEi1512 <10 -~
EE1312 <1Q 7 EE1522 <10 /.
EE1322 <10 2 EE1612 <1Q 7
EE8122 <10 7 EE1622 <10 v
EE8112 <1Q . EH8332+ <10 v
EH8312+ <10 s EH8332- <10 V4
EH8312- <10 7 EH8342+ <10 v
EH8322+ <10Q / EH8342- <10 7
EH8322- <10 /| YT1132+ <10 7
YT1112+ <10 . YT1132- <10 -
YT1112- <1Q 7 YT1142+ <10 /
YT1122+ <10 / YT1142- <1Q 7
YT1122- <10 e TT83321+ <10 7
TT83121+ <10 Ve TT8332I- <10 i
TT8312I- <1Q /s TT8332U+ <10 -~
TT8312U+ <10 7 TT8332U- <1Q -
TT8312U- <10 / TT83421+ <10 v
TT83221+ <10 S TT8342I- <1Q e
TT8322I- <10 - TT8342U+ <10 7
TT8322U+ <10 7 TT8342U- <10 ~

@édéy/ fo/ee /2005
Technician(s) Date ! 4

224 Inspect Hypertronics Connector. Ensure that it is free of flux and that Kapton has been installed

properlyi’
"’%’/Mz'é‘) ﬂj’%u“-.____... ':,‘- A TS 5

Responsible Agfﬁori{y/Physicist Date

22,5 After LHC Project Physicist / designee has signed the above step, complete the installation of the
Hypertronics.

e [/ jo/¢/5~
Tefﬁnician(s) Date '
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC05-0

Notes:
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23.0 Fina! Electrical Inspection

23.1 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-2923060).

To measure the Resistance of a @3 Cold Mass:

Use Valhalla Scientific 4300B digital micro-ohmmeter.

Set Test Current to 0.1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Turn test current off.

Connect Iy, 1o “A” Lead as shown in figure 23.1-A.

Connect |, o to “B” L ead as shown in figure 23.1-A.

Turm test current on.

Connect Vi, and Vo 10 voltage taps as shown in resistance table.
10. To measure Total with leads, connect Vi to “A” Lead and Vo to “B” Lead.
11. Atthe IP Eng, jumper the 8Ka leads as shown in Figure 23.1-A.
12. Read resistance and record in traveler.

woNGALLN =

l “B” Lead
8U ' ] 8Ka
“A” Lead l
8L
Q3 Non-IP End (Non-Lead End) I Q3 IP End (Lead End)
Lead Configuration | Lead Configuration
(AN 43008 “A”Lead gKa |

1A ] (Left side)

@ VHIO 0--IH[ j s “B” Lead SKa.V
Resistance o
Tast Tamp VLoo Lo 03

Full Scate 20mV 200mv 2y Current Comp

volnge L T—1 33 SKa
= (Right side)
5Ka 8Ka
Non-1P End [P End

Figure 23.1-A

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0

Notes:
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} (Q3) Resistance Nominal 3.35 to 3.45 Q
Voltage Tap Serial Numbers Total Resistance
Connect| Fermi CERN KEK
Vyy |VTalQ3 |EE1113 at C3HI5
Vo [VTc1Q3 |EE1213 ¢ —Zdr o Q
Vi |VTc1Q3 |EE1213 c1 j
Vio |VTbiQ3 [EE1313 b1 3.4 5 Q
Vu |VTalQ3 ({EE1113 al
Vio |VTbiQ3 |EE1313 b1 6.8 39 g)
Totai Resistance with Leads
Nominal 6.75 to 6.85 Q
Vi Q4 Power Lead
Vio Q3 Power Lead LB YL i’!ﬂ

%%FM /U ‘E\-«@’w

Technician(s}

4

Check resistance of Redundant Voltage Taps.

lO/ (’D/aﬁ

Date

TEth‘llClﬂﬂ(S)

Q3 LMQXC Cold Mass Module Assembly

LS

Page 97 of 102

j Q3 Redundant Voltage Taps Nominal 3.35 to0 3.45 Q
Conneci Fernid CERN KEK Resistance

Vi VTa2Q3 EE1123 a2 Tx

Vio VTe2Q3 EE1223 c2 Ly 3 e Q

Vi vTc2Q3 EE1223 c2

Vio VTbh2Q3 EE1323 b2 3.3 Q
| / s T AR
i /}'M /w?m%u AR GZE ';L:m(rym /O SR LD

Date

LHC Serial No.: LMQXC05-0
Notes:



To measure Ls and Q of a Q3 Cold Mass:
——=a3ux LS and W of a U3 Cold Mass:
1. Use Agilent 4263B LCR Meter.

ok woN

N o

“A” Lead

8uU

“B” Lead

8L

Q3 Non-IP End (Non-Lead End)
Lead Configuration

1 8Ka

: 8Ka

5U

Connect L, to “B” power lead as shown in figure 6.2-B,
Connect Hy and L, buttons to voltage taps as shown beiow.
Read Ls and Q from display and record in table.

o T T ke A AN LS

June 8. 2005
Rev. C

Turn power on by pushing fine button. Wait 30 seconds until display screen is lit,
Recail program #1. To do this, push recall (Rel), then push #1, then push Enter.
Push Auto/Hold button to release hold.

Verify that the frequency displayed in the y
level recorded in the lower right corner of t

pper right comner of the display screen is 1000 Hz and the
he display screen is 1V or 1000 mV.

Connect H,,, to “A” power lead as shown in figure 6.2-B

_B” Lead

5Ka

5Ka

io] 8Ka

Q3 1P End (Lead End)
lLead Configuration

Q3 LMQXC Cold Mass Module Assembly

Figure 23.1-B

Page 98 of 102

LHC Serial No.: LMQXC05-0

Notes;

“A” Lead 8Ka B8Ka
——— (Left side) ——
“B” Lead 8Ka Q 3
5Ka
=(Rugm side) _
5Ka 8Ka
Non-IP End IP End



pr—

A A Alipt il i VY T R AR S

Tune 8, 2005

Rev. C
(Q3) Inductance Nominal 15 to 16 mH -
Voltage Tap Serial Numbers e

commect] Ferm CERN KEK Total Inductance & _.

Hpor 1VTalQ3 |EE1113 at -

Lpo'r VTC].Q?) EE1213 (ol JC. D77 mH . .
Hpor |VTc1Q3 |EE1213 c ‘ L
Leor |VIbIQ3 [EE1313 b1 o -0 8 mH |

Nominal 30 to 32 mH
Total Inductance

HPOT VTalQ3 EE1113 at 1
~
(Q3) Q-Factor Nominal 1.0 to 1.2
Voltage Tap Serial Numbers
tal
Connect] Fermi | CERN | KEK Total @
Hpor |VTalQ3 |EE1113 at
Leor [VTc1Q3 |EE1213 c1 [}
HPOT VTclQ3 EE1213 c1
Lpor [VTHIQ3 |EE1313 b1 i
Nominal 1.0 to 1.2
Total Q
Hpo'r VT31Q3 EE1113 al J*
Lpor |VTb1Q3 |EE1313 /b‘l {- ]
- "r' ,—'/ ——
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0

Notes:
Page 99 of 102



.S

\. xTo measure the resistance of a Thermometer (RTD):
1

. Use Hewlett Packard HP3457A digital multimeter.

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

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

Push OHMF button.

3. Press line button to turn line on.
4. Connect wires as shown in Figure below.

5. Push blue button (function key) once.
6.

JURC &, S
Rev.C

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

8. Read resistance in ohms and record in trave'er.

Hewlett

Packard HP3457A

AW
Lne 01 33 [ e
O o e I |

; 3

[ vwn 3w o s
aoacQg
| I oot e e
s o e

oo
| e J e f o e §
| e s e
| v s | f e

SENSE INPUT

HO._.
o\

?

OHMF Button

U+ Black

Thermometer
(RTDY

I+ Yellow | - - : R
I- Green |———mr——""""""

Blue ffunction) Button

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

N ook

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

Connect wires as shown in Figure below.
Push blue butten (function key) once.

Push OHMF button.

Verify arrow in readout is above the 4W€Q {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 HP3457A

—
4WQ0
Lne 3 3 o o Y s |

O |:||:1[ EE?

| s Y s v
I s Y o Y s |
[ s 1§ e e s
o [ o s s

| s I i e
| e [ e [ e |
| e I o | o [ s

|:||:||::7

)

- /

/ \

QHMF Button

Q3 LMQXC Cold Mass Module Assembly

Blue (function) Button

Page 100 of 102

Warmup
Heater

Y/

LHC Serial No.: LMOXC03-0
Notes:
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apeciiicaion # JLuU= 1 [0 fe s
June 8, 2005
Rev. C

TD/Engineering & Fabrication

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

a Have‘Crew Chiepverify setup and sign below before continuing.
(T ey, : .
v =2 /€2 - 2O)B§
) /ﬁew Chief Date 7

Hipot Heaters to Coil and Ground.
High Potential Grounded Floating Leakage

Coils, Yoke, Q3 Instrumentation Bus, Lead and
All Strip Heaters Corrector Coil Busses, RTD’s and Warm-up Nothing 63% N A
Heaters -

Hipot Coil to Heaters and Ground.
High Potential Grounded Floating Leakage

Strip Heaters, Yoke, Q3 Instrumentation Bus,
All Coils 8KkA and 5kA Lead Busses and Corrector Coil Nothing e n4
Busses, RTD’'s and Warm-up Heaters !

s Womas [ R o [l
Technician(s} Date

233 Ensure elgctrical measurements are acceptable and confirm Hypertronics Connector has been
’

installed properly. f/ .
;‘ N iy - - Canl
e ol 25 et sons

Respbrisible Auﬂ}bﬁ@ﬂ’)}lysicist Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0
Notes:

Page 101 of 102



DPCLTHLAUO 7 3D U-FIR-333 729
June 8, 2005
Rev. C

240 Production Complete

24.1 Process Engineering verify that the Q3 Cold Mass Module Assembly Traveler {5520-TR-333729)
1s accurate and complete. This shall include a review of all steps o ensure that al] 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:

V4

e

Datd v’

o

N .
Process Engineer/Ddsigee

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC05-0

Notes:
Page 102 of 102



1L/ Engineering & Fabrication Specification # 5520-FM-318904
September 24, 1999
Rev. H

Revision Request Control Number:

Specification Number: liSZO— TR - 33375’ Current Revision:

Traveler or Document Title 'EHC Q3 LMQXC Module Assembly Traveler

Step #/Description of Revision:

3.0 Modified Step. Changed title.
4.0 Added Step. Added Steps per production request.

Per production request.

7.21 Removed Step. “Disassemble the MQSX Corrector Magnet from the MQSX Corrector Mounting Ring {MD-309209).”
Per production request.

8.1 Removed Step. “Move the MQSX Corrector Magnet up against the Mounting Ring on the Q3 Cold Mass and bolt the
MQSX Corrector Magnet to the Q3 Cold Mass using the Silver Plated Mounting Screw and torque bolts to 500 in.-Ths.
Shim between the corrector and flange as necessary.” Per production request.

8.2 Modified Step. Moved to after step 7.18. (New step 8.19)

8.4 Removed Step. “Solder Corrector Wires per Q3 Module Assembly (ME-369900) and as shown in Figure 8.5-A.»

9.0 Changed Title to Final Corrector Preparations. per productian request. (New Step 10.6.)

9.1 Modified Step. Removed “Move the MCBXA Corrector Magnet up against the Mounting Ring on the Q3 Magnet,
and bolt the MCBXA Corrector Magnet to the O3 Cold Mass using the 3” Silver Ptated Mounting Screw (MA-390247)
and ™ from step per production request. (New Step 10.1)

10.0 10 25.0 Modified Steps per production request and marked-up traveler.

7.13 Removed Step. “Disassemble the MCBXA Corrector Magnet from the MCBX A Corrector Mounting Ring (ME-390037).”

[ John Szostak ] [ Jim Rife ] [ 7mrdos )

Originator Responsible Authority Date

Revision Incorporated into the Traveler: L John Szostak —l [_ /1312005 j
Revision Incorporated By Date

Process Engineering Final Review: '_ Bob Jensen j L 7/13/2005 —I
Process Engineering/Designee Date

Revision Request Form



TD / Engineering & Fabrication
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 Eorm 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 e obtained betore processing.
If completing this form entircly by electronic means. the printed copy W be filed in the Process Engineering Office 15 1©

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

Originator Insiructions:

e e

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

2y Current Revision: - Enter the Revision of the Traveler or Document (o be revised.

3} Step# / Description of the Revision: - Enter a description of the revision to be made and the step# it applies fo. if
applicable. Tf needed to describe the revision attach a copy of the pages). If the revision is coming from a related
document such as a Discrepancy Report or an Enginecring Order attach a copy of that document 10 the Revision
Reguest Form.

4y 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 Enginecring 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 wil} be retained by the Process Engincering 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: 1827
Specification Number: ,iﬁZO— TR - 33372_9| Current Revision:

Traveler or Document Title EIC (3 LMQXC Module Assembly Traveler j

Step #/Description of Revision:

Step 22 After attachment of the spider assembly, bus resistance will be measured to cnsure correct routing. See DR4294
Step 22 Coil mass resistance measurements will be modified 1o include polarity check. See DR4294

[ Bob Jensen [ Bob Jensen ] | 5/23/2006

Originator Responsible Authority Date

Revision Incerporated into the Traveler: L I [ _l
Revision Incorporated By Date

Process Engineering Final Review: I_ I L _I
Process Engineering/Designee Date

Revision Request Form



TD / Engineering & Fabrication Specitication # 3320-FM-318%U4

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
cffected 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)

2)

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

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

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.

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

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

Process Engineering Office Instructions:

B

2)

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

Process Engineering Final Review: - Review the Traveler or Document revised, sign and date the form. The original

completed Revision Request Form will be retained by the Process Engineering Office in the Revision Request Binder.

Revision Request Form



TD / Engineering Fabrication Specification No.: 5520-FM-318902

February 1, 2002

Rev. K
) Traveler Title: Specification No: Revision: DR No:
| LHC Q3 LMQXC Module Assembly Traveler | | 333729 It ¢ 1] 4204 |
Step No: Drawing No: Routing Form No: Serial No: Rework ID:
] 22 || 369900 il [l LMQXCO05 i o |

Discrepancy Description:

After installation of the hypertronics connector, MTF tech (Dan Eddy) noticed an irregularity in his electrical measurements

while doing the electrical check out of the hypertronics connector. His measurements show that the 8U lead is switched with
the 5U tead, and that the 8L lead is switched with the 5L lead.

Originator:

Date:
L Damon Bice —l

10/4/2005 8:44:26 AM

Cause of Nonconformance:

& kA and 5 kA buses were swapped when routing through the crossover block at the non-1P end.

Responsible Authority:
L Andy Hocker —I

Date:
10/6/2005 10:15:01 AM

Discrepancy Report Form DR No: 4294



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

Disposition:

8 kA and 5 kA buses crossed "downstream” of the crossover block 1o correct the problem. Buses secured with glass tape to
prevent inadvertent uncrossing while leaving sutficient room for interconmect splicing.

Responsible Authority: Date:
Andy Hocker | | 10/6/2005

Corrective Action to Prevent Recurrence:

After attachment of the spider assembly, bus resistances will be measured to ensure correct routing. Cold mass resistance
measurements will be modified to include polarity check. Traveler change required.
Disposition verify notes: {DR1827 Bob Jensen 3/23/06).

Responsible Authority: Date:
[ Andy Hocker | | 10/6/2005 |
Corrective Action/Disposition Verified By: Date:
[ Bob Jensen I [ 5232006 9:58:31 AM |
Will Configuration be affected?: L YES v NO
Identified problem area:
[ | Material "1 Manpower ¥ Method [ Machine [ Measurement
Reviewed By: Date:
| Bob Jensen | 5/2312006 B

Discrepancy Report Form DR No: 4294



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

Rev. K
Traveler Title: Specification No: Revision: DR No:
|  LHCQ3LMQXC Module Assembly Traveler | Lsszo-TR-333729j | ¢ ] | 4284 B
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:

[ 215 ] 369900 1] 1T LMOXxcos ][0 |

Discrepancy Description:

During the hipot before the hypertronics connectores are soldered, the corrector leads for the MCSOX A3A/A3B shorted (o
ground at 18V.

Originator: Date:
L Steve Gould | 8/22/12005 10:30:04 AM ]

Cause of Nonconformance:

4-wire resistance measurement shows R(A3A-gnd}=2.25 ohms. R(A3B-gnd)=11.25 ohms, indicating a short to ground at
the splice herween the first two windings of MCSSX. The short's resistance was originally around 40 ohms, then went to
hundreds of ohms for unknown reasons, Tapping on the sides of the G-10 plates at the end of the corrector assembly causes
noticeable change to the resistance, and eventually makes # go away.

Responsibie Authority: Date:
Andy Hocker ] [ 97172005 10:24:42 AM B

Discrepancy Report Form DR No: 4284



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

Disposition:

Cut off end dome, remove corrector assembly. ship assembly to CERN for repairs. Replace corrector when another becomes
available. (Re-issued 333729, Steps 13.0, 17.0. 18.0 and Inseried Hipot Page for LMQXCO5 - John Szostak 9/22/03)
Disposition verify notes: (Magnet repairs were accomplished by production. tesied O.K.. and allowed further processing.
Bob Jensen).

Responsible Authority: Date:
Andy Hocker B ] 07172005 10:24:42 AM |

Cotrective Action to Prevent Recurrence:

AlL correctors not yet installed were hipotted to 500V check for similar failures. None were found.

Responsible Authority: Date:

| Andy Hocker | [ 9/1/2005 10:24:42 AM |
Corrective Action/Disposition Verified By: Date:

B Bob Jensen ] [ 572312006 10:23:13 AM |

Will Configuration be affected”: L1 YES vl NO

Identified problem area:

] Material 1 Manpower (] Method [} Machine W] Measurement
Reviewed By: Date:
1 Bab Jensen | [ 5/23/2006 10:24:53 AM

Discrepancy Report Form DR No: 4284



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

Rev. K
: Traveler Title: Specification No: Revision: DR No:
| LHC Q3 LMQXC Module Assembly Traveler | 333729 | | C { 4268 |
Step No: Drawing No: Routing Form No: Serial No: Rework ID:
| 17.0 {| 369522 [ [ LMQXCO05 [I o ]

Discrepancy Description:

Two areas of damaged insutation were found upon inspection of the beam tube. One area is 31.5” from the NLE, the other
48.5" from NLE. These measurements are before cutting the tube 1o final lengths.

}
Originator: Date:
{ Damon Bice | 6/3012005 9:40:50 AM |
Cause of Nonconformance:
Cause of the damaged insulation is unknown.
Responsible Authority: Date:
| Thomas Page 6/30/2005 10:36:27 AM

Discrepancy Report Form DR No: 4268



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

Rev. K
Disposition:
Cover the damaged area with GE Varnish and wrap one tayer of kapton tape around the varnished area.
Responsible Authority: Date:
Thomas Page 6/30/2005
Corrective Action to Prevent Recurrence:
None.
Disposition verify notes: No Traveler change.
Responsible Authority: Date:
| Thomas Page ] | 6/30/2005 ]
Corrective Action/Disposition Verified By: Date:
I John Szostak | | 7/27/2005 8:31:56 AM |
Will Configuration be affected?: __ YES v NO
Identified problem area:
[ Material _I Manpower ) Method |_i Machine __ Measurement
Reviewed By: Date:
Bob Jensen | 8/2/2005 |

Discrepancy Report Form DR No: 4268
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Cryogenic Thermometer Traveller

DESCRIPTION -
Part description: Cryogenic thermometer Top Assembly

Part Identification: HCQITESCXT-CR013410 tdentification: 1 a-lf " K
Serial Number: CX_LS_X17211 Manufactured By: Fermilab
Lrm 3axcos

Connactor Tag Name

N fascervmia
Tpp View / . A WEreCrc.uss'{nsg;:-.' : : / . . \

Black . - o . Biﬂck U_,_..

-, __________ U o TN A AN A A A AN A A A AN S AN N —
e A
t 1 .
Lo U- Red.
i- LA

N ’W%WW

Frmm——————
A S n+3
Fixing Case Thermometer Cable for Type ST Extension 'L‘
Thread| | p (300 K) = 0.32 Ohm/m p (300 K) = 0.07 Ohmiim . -
HoieD ' Copper AWG 30, " Copper AW_G 24
Std[] ~ Length= I:lm Length: 0.:8'm._
) CHECKS -
Intarvention Date/ Check | R(U+U- 1+ 1)1 - R{UI- 1) AU+ 14} 1 B+, GNDY {Tampardiuie Firm/Laboratory | Checked by
DD-MMM-YYYY | Point | (Ohm]4w | (Ohm]2W | [Ohm]2w | [Ohmj2w Kl '
Calibration 04-Feh-2002 6515 na na ovL Ambient IPN Joly
Expedition | 12-Mar-2003 63535 o1 01 ot 293 | CERN  Grivat
Reception S~ - 037 (o590 . , P RS

o B A, M s W, B B e B i e e e e T e e
EEZTS £33 T3 5353535 35353
DO AN N0 000000 Aa00A0000

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



S, T ettt .. -

Cryogenic Thermometer Traveller

DESCRIPTION ]
Part description: Cryogenic thermometer IR Top Assembly o L
Part Identification: HCQITESCXTVCRO13380_ __Jldentification: cL€Ls ~ Xm0 L{ ne
Serial Number: CX_LS_X17204 Manufactured By: Fermilab
LM Ixe o5
B __CABLING. e ]

Conngctor Tag Name -
' [ 77 8’33;? I
Top View / A Wire Crossing / . . . \

Black Black Ut

—————————— ) . " ﬂ
__________ Yeilow - U= rw
o/%a&ﬁ%oﬂo& -
—————————— n+2
Gresn | !
------------ n+3
Fixing Case Thermometer.Cable for Type ST Extension S
Thread( ] P (300 K) = 0.82 Ohm/m : P (300 K) = 0.07 Ohinim -
HoleD Copper AWG 30 Copper AWG 24
Studf ] Length= [™m Length: 0.8 m
x CHECKS L
F Intervention Date/ Check | R(U+,U- I+, 1-) R(U-,I-) RU+l) | R(U+.GND) | remperonas Firm/Laboratory| Checked by
| DO-MMM-YYYY | Point {Ohm) 4w | [Ohmj 2w [Ohm] 2w | [Ohm] 2wy [K) :
Calibration Od-Feb-2002 | T 7206 na na OVL | Ambient IPN Joly
Expedition 12-Mar-2003 |1 70224 al af VL 293 CERN &ri vat
Reception F5-Jing 2005 _ C ) ;. 751 ) a r‘_gn-nf ) 2:%._ 5




ADDITIONAL PARTS REQUEST

M

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

MAGNETORCOIL% LM QX C oS REQUESTED BY __ John S zos +y 3’;@%‘?%()
DATE REQUESTED 19/3/es pELIVERTO __ Dames Bice (LCE)
BUDGETCODE _$P8@/ 1.1, 1,34 NEED BY DATE B3/ s
JOB TICKET # MMR #
MACHINE SHOP REQ. # PO #
PURCHASE RELEASE # OTHER _|
MATERIAL CONTROL /1B4
PARTS STATUS (CHECK ONE)
[J DEFECTIVE PARTS ISSUED [ PARTS SCRAPPED [J A/R ITEMS |
[ DEFECTIVE ASSEMBLY [ MISSING FROM KIT ALREADY ISSUED
[ INDIVIDUAL PARTS [] CONSUMABLES R PARTS LOST
ACQUISITIONER SIGNATURE /V\QMQ»' v)f_:é,:..;;k m#_L2Y pate_sof) (2T

PLEASE INDICATE REVISION REQUIRED

LOCATION PART # REV QTY UOM DESCRIPTION RF # SIR #
Press "F1” .
IEY B'n | H]8IIZ - 2 EA _|Clamping Ber EZ]
I848n | 419113 — i 4 €A Gremm et BIA%)
i T R e e e e — 2 2 S
R1, 1,2 [ Higil¢ - 1 4 EA _ [Secow 72 r¥lq | B3455
- K3,1 72 418g¢7 a4 o Paivr Kona, Cover 7 Acvesy Coumn| 1IN T 23

. A : L,
Iy / ; ., f | -
STOCKROOM SIGNATURE uv/t{/)g/‘é/:":’ < ID# / 26 96 DATE @/?/0 5

PARTS DELETED FROM DATABASE 1Dt DATE

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

PARTS RECEIVED BY % a M D% P43 C patE fﬁ{/ﬁ/ gS

Page 1 of |
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LHC-MCBX—FR-OOOI ev. 1.0
S wi tzer | and EDMS Locument pg,
.«# \» the
.-»\“”@”’é‘. \ Large
@E{ o X o)) adro
b N AL 4 C o l l '- d e r
M . project
Certificate of Conformlty
Part name, MCBx Inner Triplet Dipole Corrector
N, Tdentification HCMCBX_001-51000023 Seriai o, - HCMCBX_001-51000023
e
Shippeqg To:- CERN Shipment No; 23
Shij, Rrrent 31/03 04
Manufacturey: SIGMAPH] Contract No, J F375/LHC/ L He
Relateq tech, ,
Specification: _[_L_’TC‘VEB?‘:C_I:??‘?I_?”f’a'“’de”aa
Relateq dra wings:

| LHCMCBX‘OOIZ (1525-cp-

1001)

LHE 1o Documens No,

, . rer +33 2970108 g4
' Damian Neuvéglise F e - : T
| ' E-maijj, dneuvegl; C@sigmaphi. fr
SIGMAPH[ Crlifles thar the Oeliverad materiz/ Contorms to the echnicsy S0 ication Mentioneg above
Bate: 31/03/04 "—Tii\gn_{é:fb. Ne:Jéinég_ I Signature:
{ D. Neuve’glise
Acgeg@ngg test [€sults
MCBXY (Tnner) MCBXH (Outer)
RT dc
i
(«2):

]

RT, leakage
Current to
ground @
1.5ky (1A ):

! Colg Mass Assembler

.

Accepted: O

Rejected: ]




)

Page 2 of 2

LHC ICP Document No.
LHC-...

—

Comments
(SigmaPhi ):

L

comments (CERN}:

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

The scribe line is made relative to Measured Field at warm at CERN and also to
correct the error of insert MCSTX field (correction of 0.5mm (half of -5.88
mRad of the MCSTX error) from the reference dowell pins)

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

During the indivual powering the MCBXV and MCBXH reached 700 A at 4.3K.

Due to problems with power supptlies the insert was not powered in the
rotating dipofe field. The B3- and B6-correctors of MCSTX #7 were ramped in
series te 100A in 8 different dipole Field directions.

Con;nents {CMA):




P Aaed OCHEVA O
Switzerland

LHC-MQSXA-FR-0001 rev. 1.9

EDMS Document No.

the
Large
Hadron e
Collider —
project
- - -
Certificate of Conformity
, Part name: MCSOX Inner Triplet Corrector Package
SHC Identification HCMCSOX001-AN000021 | Serial No. - HCMQSXA001-AN0O00021
, Shi To: CERN Shipment No: | 04
P Shipment 13/12/04
Lnanwacturer: Ansaldo Order No.: CD1000630
[ Spec‘ i !mi I!taol' C n LHC-MQSXA-CI-0001 and addenda,
Related drawings: LHCMQSXA0020 (620RM9837)
: Tel. +41 22 767 4305
Responsible person at | |\ Karppinen
CERN: E-mail. Mikko.Karppinen@cern.ch
; Tel. +39 010 6489 210
y Responsible person at Gianluigi Gaggero
' Ansaldo: g1 ©agg E-mail, aggero.gianluigi@as-a.it
l Ansaldo certifies that the deiivered material conforms to the technical specification mentioned above:
Date: 20/01/04 Name: G. Gaggero Signature:
Gf-l-bl Guggera
WMXP{J stV 1Dm A Acceptance test results
MCOSx | MCOX | MCSSX | Remariea:
RT dc .
istance Ansaido: 11.58 12.60 13,09
(12): CERN: 11.65 12.65 13.30
Az
CMA’: [l (133 | i3q0
Ansaldo: 3.303 4.456 7.816
Inductance 3.304 4.467 7.820
CERN 3.210 4.455 7.813
g (":;5100 3.310 4.444 7.827
CMA: 330514, 468 | 1.818
R.T. feakage | Ansaido: 0.016 0.016 0.016
Current to CERN: 59.5na | 42 pa 44.4na
growunxt @
15KV (uA): | CMA: bod 1ok [85 AR [ 300 vbE §-1- 05
Cold Mass Assembler
Visual Accepted: []
= :
"H?me / Rejected: []




LHC ICP Document No. N
LHC-...

Page 2 of 2

—~

Comments
{Ansaildo):

Comments {CERN) : | Magnetic axis have been measured at warmn.

The scribe line is made refative to measured field at warm at CERN {correction
of 3.95 mrad clock-wise seen from the conn. end).

Two of the wires on the connection plate have been repaired after the first cold
test, after which it was successfully cold-tested again.

Comments (CMA):




C E RN AT MEL Document No.
CH-1211 Geneva 23 LHC-MCSTX-FR-0001 rev. 1.0

SWitze rla nd ( EDMS Document No. ]
fLON e
:-\v;l'ﬂ;-:_wfw, La rge
@ 24P Hadron
1 "» w. ST o J iy
3 t’i(l\\. ﬂm\\ colllder
Q project
4 . g . )
Certificate of Conformity
Part name:; MCSTX Inner Triplet Sextupole Dodecapole Insert
rhC Identification | CMCSTX001-CE000007 | Serial No.: HCMCSTX001-CE000007
: - 3
Shipped To: ENAL In MCBX assembly. HCMCBX_0061-51000062
Shipment No: 01
Manufacturer: CERN Shipment Date: 27/09/04
Related tech. . .
Specification: LHC-MCSTX-CI-0001 (in preparation}
Related drawings: | LHCMCSTX0001
" Tel. +41 22 767 4305
Respons;bé;RN. Mikko Karppinen :
person a : E-mail. Mikko.Karppinen@cern.ch
CERN certifies that the delivered material conforms to the techmcaf specification mentioned above.
Date: 22/09/04 Name: M. Karppinen Signature:
MikKe Karppinen
Acceptance test r ts
MCSX MCTX Remarks:
RT dc CERN: 27.9 99.14
resistance
(12): cMA®: -9 4 7 49, 42
CERN 2.29/4.79 24.3/31.41
Inductance
@1 kHz/100 A
Hz (mH) : - . -
JLHDD /q’(é 2“{-(‘42./ \f’.qz_
R.T. leakage | CERN: 2nA 2nA
current to
ground @ .
500 v (uA): | MA
Cold Mass Assembler
Visual Accepted: []
inspection
Name / Rejected: []
Signature
Date
\. _J

! Cold Mass Assembler



e

gty

LHC-MCSTX-FR-0001 rev. 1.0

L AT MEL Document No.

)

Page 2 of 2

(

\

Comments (CERN):

Magnetic axis have been measured at warm. The angular error is about
5.88mrad (1.03mm on the MCBX outer shell). Half of the error has been
compensate by shifting the scribe line of the MCBX outer shell by 0.5mm.

Comments (CMA):




LHC-MQSX-FR-0001 rev. 1.0

CH-1211 Geneva 23
Switzerland

CERN ( AT MEL Document No. )
(

EDMS Docu“r‘nent No. )

the
Large
Hadron
Collider
project

Certificate of Conformity
Part name: MQSX Inner Triplet Skew Quadrupole Corrector
LHC Identification HCMQSX_001-AN000004 | Serial No.: HCMQSX_001-ANDO0004
Shipped To: CERN Shipment No: | 02
Shipment 14/11/03
Manufacturer: Ansaldo Order No.: CP1000630
Related tech.
Specification: LHC-MQSXA-CI-0001 and addenda
Related drawings: LHCMQSXAD020 (620RM9829)
: Tel. +41 22 767 4305
Respczns:ble personat | ..o Karppinen e
CERN: E-mall. Mikko . Karppinen@cern.ch
Responsibie person at Gianluigi Gaggero Tel. +39 010 6489 210
i Ansaldo: E-mail. . aggero.gianluigi®@as-q.it
Ansaldo certifies that the delivered material conforms to the technical specification mentioned above.
Date: 11/11/03 Name: G. Gaggero Signature;
Gianluigi Gaggero
Acceptance test results
MQSX Remarks:
RT dc Ansaldo: 7.85
resistance " 7.52
(): CERN:
CMA': 7.5
Ansaldo: 14.18
Inductance 14.8
@1 kHz/100 | CERN 11‘:17‘
Hz (mH) - . -
CMA: Ak SATAS
R.T. leakage | Ansaldo: 0.01
current to CERN: 10nA
ground @
L5 KV (uA): CMA:
Cold Mass Assembler
Visual Accepted: [J
inspection
Name / Rejected: [
Signature
) Date
J




( AT MEL Document No.

)

LHC----
Page 2 of 2
s N
Comments
(Ansaldo):
Comments (CERN): Magnetic axis have been measured at warm.

The scribe line is made relative to measured field at warm at CERN (correction
of 9.74 mrad clock-wise seen from the flange end).

Comments (CMA):
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CERN-LHC MQXA-15 Quality Record
Acceptance Test gt FNAL

CERN LHC MQXA

Acceptance Test at FNAL

QUALITY RECORD

Cryogenics Science Center

KEK, High Energy Accelerator Research Organization

Magnet ID ~MAY A 1S

Date of approval :

Approved by : (FNAL)
: (KEK)

Ver. 0

Ver A (with mnitial results)



1. Appearance Check

2413

CERN-LHC MQXA-15 Quality Record

Accepiance Test at FNAL

Procedure

Criteria

Check appearance of the magnet by visual inspection.

No harmtul defects or deformation

Result at TOSHIBA

Acceptable

Result at FNAL




2. Interface Dimensions

Machine e

3/13

CERN-LHC MQXA-15 Quality Record

Acceptance Test at FNAL

— - Fr (3330
L FH (3305} Flr(3305) -
re%) >
-, ]
323¢I)u¢ Splice B ﬁ)m T:i:’;srl
450y { Box Coller Coal (6380, I 50
IF________A______—-'l-_____—-~‘_l{ﬁ_
1) Dimensions Unit:mm
Procedure Criteria
1y Dimension Check
Measure following dimensions
a. b, ¢ Measuring range:  every 45 deg. from 0 deg.
d : Splice Box : four points
a) Machine center - Interface a) 3330 —6/+0
bj Interface outer diameter (Doet,Doer) b) 468 4/40
c) Interface inner diameter (Diel,Dier) c) o450 440
d) End Ring - Splice box(Eg) dy7 -5/+%
Result at TOSHIBA
Critera 3330 -6/40 0468 -4/+H) P30 -4/+0 7
Position Fl Fr Doel Doer Diel Dier Eg
0 deg. 33300 23295 46742 167 30 350 04 14997 647
45 deg. 33300 332495 16718 160693 14977 119 43
90 deg. 33295 33300 467 43 H7 89 349 8 450,05 0.75
135 deg. 33193 33305 40718 36708 119,76 11961
180 deg. H‘ml’) 23330 hs7
225 deg. 33305 33300
270 deg. 33310 33293 0.16
315 deg. RERENY RERDAY —
Result Acceptable Acceptable Acceplable Acceptable
Result at FNAL
Critera 3330 -6/40 468 -4/+0 0450 -4/+0 7
Position Fl. Fr Doel Doer Diel Dier Eg
0deg. 1303%.5 | B34S
45 deg. |-
o0deg 3399 [339. 9
135 deg. il
180 deg. ¥ZRY 3339 ¢
225 deg. | ——
270deg. 3B/ ] [3X.L
315 deg.
Result

w&wéi <



413
CERN-LHC MQXA-15 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 LE: Imm
RE side Acceplable RE : 3mm
Measurement part Result at ENAL Remarks
LE side
RE side
3) Radial envelope
Procedure Criteria

Check shell radial envelope using ¢330mim gauge.

{dummy cold-niass support)

The gauge shall pass the magnet.

Resulr at TOSHIBA

Aceeptable

Result at FNAL

43 Magnet bore

Procedure

Criteria

Check appearance of the magnet bore by visual

No harmtul defeets or deformation

inspection.
Result at TOSHIBA
Aceeplable
MU Lap sas doameged wend section ¢ LE side and 81 side )
Resull 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

Acceptable

Result at FNAL




5/13

CERN-LHC MQXA-15 Quality Record

Acceptance Test at FNAL

6) Weight

Procedure Crnteria
Measure the magnet weight. Weight < 8500kg

Result at TOSHIBA
8320 Kg | Acceptable
Result T ENAL
7) Length of magnet lead, QPH wire, Voltage taps
Procedure Criteria

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

t) Magnet lead : > 500mm from magnet LE end plate
2) Voltage taps wire : > 2000mm from magnet LE end

plate

3) QPH wire - >2000mn from magnet LE end plate

Result at TOSHIBA

Measured Value

Result

Measuring wire
1) Magnet lead = A00mm Acceptable
2) Voltage taps =2000mm Acceptable
3) QPH wire -~ 2000mm Aceeptahle
Result at FNAL
Measuring wire Measured Value Result

1) Magnet lead

2) Voltage taps

-

3) QPH wire

Lead A

Al
A2

=i

HAT  HB1

C1
Cz

B1
B2

Lead B

S

HAZ HBZ
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Acceptance Test at FNAL

Consistent to the tag No. table.

table

Check the cable tags.
Viaps & QPH Tag No.

Voltage taps

Taps from B 1 cad

-mm_w
m‘

Quench heaters Heator A

HB1, HB2 L_

Result at TOSHIBA
%
%

Result at FNAL
D)Voliage taps
2)Quench hearer T
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3. Coil Resistance

Critena
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 cof! temperature
at coil current of DCITA.
Calculate resistance at 20 °C; Ra.

Roo=V/L(1+0.00393 %(T,0i1-20))

V : Voltage between magnet leads (V)

1. Coil current obtained by shut resistor (A)
Toci 2 coil temperature (°C)

Result at TOSHIBA

Tcm_l l
Current (A)

Not Repuited
Magnet total resistance Ry (€2)

g

Magnet total veltage (V)

Not Reported Not Reported 682801
sl v | Ry | U v (A | Ry @
Ci-Al Nol Keporled | Not Reported | 3414825 C2-Al Not Reported | Not Reported | 341123
Cl-A2 Not Reported | Not Reported | 3411258 C2-A2 Not Reported | Not Reported | 341123
Cl - Bl Not Reported | Not Beported | 341135 C2 - Bl Not Reported | NotReported | 341135
C1-B2 Nol Reported | Not Reported | 341135 C2-B2 Not Reported | Not Repented 341135

Aceeplable

Result at FNAL

T
oo

Magnet total voltage (V)

Current (A)

Magnet total resistance
R (£2)

Variation (£}

(Baotosnisa - Ragenar)

b, T8

Voltage taps tag No. Ray (£2) Voltage taps tag No. Ry (£2)
C1-Al 3 aoa C2-Al L, ipA
Cl-A2 2T A C2 - A2 2 Yoo
Cl - Bl .90/ C2 - Bl 2,04
Cl-B2 3,40} 2-B2 S deld
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Acceptance Test at FNAL

4. Instrumentations

1) Voltage taps
Procedure Criteria
Check resistance of all voltage taps by four terminal | Magnet lead + : A1, A2 (Pole4 Out)
method at 1A, Magnet lead - : B1, B2 (Pole3 Qui)
Magnet lead : Q4 4th ; + Center taps : C1, C2 (Polel Qut)
Magnet lead : Q3 3rd : -
Variation of Rag(A1 1R A2) - < 0.1%
Vanation of Ry(B1),R50(B2) : < 0.1%
Variation of Ry(C1),Ra0(C2) 1 < 0.1%
Result at TOSHIBA
V()]t;g; taps Resistance(£2) Volt;goe taps Resistance(£2) Variation(%s) Result
Al 0.00267 A2 0.00267 0.00 Acceptable
Cl 341385 C?2 3413858 (.04} Acceptable
B1i 682320 B2 6 RS20 0.00 Acceptable
Result at FNAL
Voltage taps Resistance(£2) Voltage taps Resistance(€)) Variation{%g) Result
No. No.
Al » Dol A2 . D07
Cl 399 C2 5370
B! g, 19l B2 6. 15
2) QPH
Procedure Criteria
Measure the resistance of QPH. QPH resistance : 30 +4,-4Q (HA HB)
Result at TOSHIBA
QPH No. QPH Resistance(Q) Result
HA 284 Acceplable
HB 286 Acceptable
Result at FNAL
QPH No. QPH Resistance(Q)) Result
Ha A8.0% Zoceptable
HB A8, 5/ 4 e plabl
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Acceptance Test at FNAL

5. Coil Inductance

i

Procedure Criteria
Measure inductance of magnet at frequencies of 100Hz | 1) Variation of inductance Voltage taps No. C-A,
and IkHz using LCR meter. inductance Voltage taps No. C-B : < 59,
2) Total inductance of the magnet :Measurement only
Result at TOSHIBA
Voltage taps Result Result Voltage taps Result Result
taggNO.p toortz | 5N | tihz o [a;"NO." ootz | 5N kg C
Cl - At 36.94 13.332 C2-Al 3694 13332
Cl-A2 36.94 0.0 13.331 0.09 C2-A2 36.94 0.03 13.332 0.0%
Ci - BI 36.95 13.343 C2-Bl 3695 15.343
C1-B2 36.95 13.343 C2-B2 36.93 13.343
I 100Hz 1kHz
Magnet | 87.13 | 3097
Acceptable
Result at FNAL
Voltage taps 100Hz Result 1 kHa Result Voltage taps 1001z Result IkHz Result
tag No. (% (%5) tag No. (%) (%%)
Cl-AT_ (36 7¥0 154400 oAl 13,95 (3407
Cl-A2 ¥y, 9% 1391 C2-A2 N 9% 13403
Cr-Br 13p 9% 3391 C2-Bl P9y 340
B2 347 134es -1 (g ¥ (3.0
100H, 1kHz
Magnet %7.3\{0 31, Y \
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CERN-LHC MQXA-15 Quality Record

Acceptance Test at FNAL

Procedure

Criteria

record the signal.

Apply impulse voltage of 1000V between the magnet leads and

Instrumentation: Impulse generator, recorder

Compare the signal with one at KEK.

Attach rthe chart.

Result at TOSHIBA

Acceplable

See appendix

Result at FNAL




7. Coil Insulation
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CERN-LHC MQXA-15 Quality Record

Acceptance Test at FNAL

1} Insulation Resistance
Procedure Criteria
Apply 1kV-DC 1o the coil in | 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
21 48 > 2000 Acceplable
Result at FNAL
Temperature(°C) Humidity(%) Insulation{MQ) Result
2} Hi-pot test
Procedure Criteria
Apply 3kV-DC to the coil in | min. and measure leak | No break down
current or insulation resistance. Record leak current or resistance.
High voltage : Coil
Ground : Collar, Yoke, Shell, QPH
Result at TOSHIBA
Temperature (°C) Hurmidity (%) Leak current {mA) Result
2t 48 LU Acceptabic
Result at FNAL
Temperature (°C) Humidity (%) Leak current or resistance Result
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8. QPH Insulation
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Acceptance Test at FNAL

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(M£2) Result
HA " I 2(_)(}(? Acceptable
HB = 2000 Acceptable
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 1 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 TOSTIBA
Heater No. Temperature (°C) Humidity (%) Leak current (mA) Result
HA 5 i 0.00 Acceplahic
HB (.00 Acceptable
Result at FNAL
Heater No. Temperature (°C7) Humidity (%) Leak .Cl"mm or Result
. B resistance
HA
HB
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9. QPH Discharge Test
1) Appearance check

Procedure l Criteria

Check appearance of QPH wires by visual inspection. J No harmiul defects or deformation,

Result at TOSHIBA

Resulr at FNAI

2) QPH discharge test

Procedure Criteria

Charge the power supply above 850 V and fire QPHs. F

0 strange signal observed,
Attach the chart,

Result at TOSHIB A

HA Acceptable See appendix
HB Acceprable

See appendix

3) QPH resistance

Procedure J Criteria

Measure resistance before/afler the discharge test, Resistance change < 109,

Resuit ai TOSHIB A

QPH No. Betore (02) After {Q) Variation (%) Result
HA 284 x4 0.0 Acceptable
2 - . arteplable
HB 28.6 JR6 0.4 Acceptabie

Result at FNAL
QPH No. Before (€2) After (£) Varialion (%) Resulr
:::: :: }: _ ool CL) SN ::'____ AR LL) BN [ Sesuit
HA

HB | |




Corrector Magnet Alignment Data

T. Page
Updated 6/10/2005

Serial Number L Ybe ___L_LevelReading'” |

HCMCSOX 001-ANOOGOO3 MCSOX LOOO - LO30 2 Q3-5
HCMQSX_001-ANOO0004 MQSX L1855 - L1175 2 Q3-5
HCMCBXA_001-S1000023 MCBX LO87 -L115 2 Q3-5
Note (1) "L" is lower tick, "U" is upper tick
/r---Dr“QCif'siom Level
S Allgrment Tooling
- Swelded to corrector)
Q — ' /ﬁCom’\Pr_tor Magnet
I A S
Mini Level
Viewing
Direction - .
Printed 6/10/2005
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TD / Engineering Fabrication Specification No.: 5520-FM-318902
February 1, 2002

Rev. K
Traveler Title: Specification No: Revision: DR No:
[ LHCQ3LMOXC Module Assembly Traveler [ [ 333729 INE B | 4314 ]
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
[ 6.7 [ [ 430065 j [ j [ LMQXC08 | L 0 |
Discrepancy Description:

Bus tray total length is longer than specified by approx 8". Also, upon removal of assembly, it was noted that the soidered
length of the short/long bus cable (middle bus) is long by approx 8". More specifically, the soldered length of the cable is
called out to be 259", In this case, it was approx. 267 "

Originator: Date:

[ Damon Bice J [ 12/14/2005 7:28:51 AM |
Cause of Nonconformance:
Unknown.

Responsible Authority: Date:

L Bob Jensen j lj“ 8/2006 1:18:54 PMj

Discrepancy Report Form DR No: 4314



TD / Engineering Fabrication

Disposition:

Specification No.: 55320-FM-318902
February 1. 2002
Rev. K

Remake and replace middle but cut 8" from bus tray and reassemble.

Responsible Authority:
r Rodger Bossert J

Corrective Action to Prevent Recurrence:

Date:

r 6/18/2006 J

None. This the fina! bus tray to be used, and cause was unknown.

Responsible Authority:
r Bob Jensen I

Date:

F 6/18/2006 ]

Corrective Action/Disposition Verified By:

r Bob Jensen 4|

Date:
r6!26/2m6 1:26:20 PM J

Will Configuration be affected?: (] YES NO
Identified problem area:
] Material [ | Manpower V| Method (] Machine (] Measurement
Reviewed By: Date:
| Bob Jensen i [ 6/26/2006 |
DR No: 4314

Discrepancy Report Form




