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TD/Engineering & Fabrication

Revision  Step No.

Revision Page (1of5)

Revision Description

Specification # 5520-TR-333/2Y
September 14, 2005
Rev. E

TRR Ne. Date

None N/A

A 50
92
9.3
12.3
152

17.1
174
17.0
17.7.2
17.8
17.10
189

18.11

19.9

19.17
19.18
1921
1922
19.23

21.1
212

222

22.3

22.4

23.2

23.4

Q3 LMOQXC Cold Mass Module Assembly

Initial Release

Modified Step-
Modified Step.
Modified Step-
Modified Step.
Modified Step.

applied voliage thr
record in the table below.’

Leads.

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

Modified to reflect
Changed to Crew Chief signoff.
Changed to Weldor signoff.

Added “...and Figure 12.0.7

Changed to “Using the Valhalla 43008, connect 10mA
Power Leads. Measure
' Modified Table.

u the corrector

Changed (MC-369552) to (MC-369522).
Changed IP to Non-iP.
Changed 1P to Non-1P.
Changed Non-IP to IP.
Changed Non-IP to IP.

Modified Step. Changed Non-[P to IP.

Added Step. “Tack we
per (ME-390529
Added Step. “W

(ME-390529)."

Modified Step. Change:
Rings at the botto

Copy this page
(TR-333730,Q

Modified Step. Change

Modified Step.
Removed Step.

Leads.

Added Step. Added
Cover at IP End as per
for connectors are show
Added Step. “Inspect Hypertr
and that Kapton has
Added Step. “Afier
step, complete the inst,
Modified Step. Change:
thru the corrector Power Lea
» Modified Table.

applied voltage

record in the table below.

Leads.

Added Step. “Ensure electrical measurements are acce

Hypertronics Connector has been installed properly.”

1d the Extension Tube (

eld the Extension Tube

tem Instatlation (

d to “Measure the distance petween the Suspension
hreaded Rods and record measurements
place copy in des
3 Cryostat Final Assembly,
d Non-IP to IP.

Removed Center —
“Weld the Shielding
per Q3 Suspension Sys
Moditied Step. Added 1 12.5.
Modified Step. Added
Modified Step. Modifie
Modified Step. Cha
applied voltage thru
record in the table below.

d Resistance Table.

sing the Valh
the corrector Power Lead
+ Modified Table. Added Pic

«Agsemble/Install Hypertronics
Q3 Module Assembly (ME-
n in Table 22.2 below.”
onics Connector.
lled properly.”

LHC Project Physicist f

Page 2 of 109

production floor process.

North and Center —
Blocks (MB-39053

ME-390525)." No shielding Blocks

alla 4

N/A 8/20/04

1682 12/13/04

Resistance and
Added Picture of Corrector Bus

MD-390667} to the Cold Mass

(MD-390667) to the Cold Mass per

below.
jgnated book for later reference.
Step 5.1).7

4) to the Cold Mass

alla 4300B, connect 10mA
. Measure Resistance and
ture of Corrector Bus

Connectors, without
369900). Pin Numbers

Ensure that it is free of flux

designee has signed the above
allation of the Hypertronics
d to “Using the Valb 300B, connect 10mA

ds. Measure Resistance and

Added Picture of Corrector Bus

ptable and confirm

LHC Serial No.: LMOQXC08-0
Notes:



TD/Engineering & Fabrication Specification # 5520-TR-333729

September 14, 2005

Rev. E
Revision Page (2 of 5
: 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.
1.6 Removed Step. Moved to after electrical. New step 7.8.
70to  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 spiices
electrically.” Per LMQXCO2.

7.15 New step. “Attach wires using putty and install the Voltage Tap Splice Cover
Block (MC-430146).” Per LMQXCO02.

95 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 isto
be soldered to the “A” Lead of each corrector element. Wire labels are shown
below.”

ii.i2  Maodificd Step. Added check boxes and specifications for measurements
taken with Mini-level.

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

12.11 Added Step. “Solder MQSX Corrector Wires.”
12.13 New Step. “Atthe IP End. attach Spider Assembly (MD-430072) as per Q3
Module Assembly (ME-369900).”

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

162 Modified Step. Added “Record Initial resistance of Correcior Element and
record below.” Added column 0 record initial resistance of Corrector
Element.

1 16.3 Added Step. “Attach Backing Splines as per Q3 Module Assembly
g (ME-369900).”

16.4 Added Step. “At the IP End (Lead 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).”

16.5 Added Step. “At the Non-IP End (Non-Lead End) wrap the Springboard
Assemblies in Kapton and then wrap with Kevlar String (MA-3699 12) every
14 - 3% over Kapton as per Q3 Module Assembly (ME-369900).”

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

(ME-390529).” New Step 20.1

19.2 Modified Step. Changed to “Insert the Fixed Support Assembly
(ME-390041) into the Vacuum Vessel and position at the IP End.”

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

20.8 Modified Step. Changed to “Perform a stretched wire measurement of the
system to align the Beam Tube Flange within * S 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 “Hypertronics Connector Pin Locations
(Q3 non-JP end) VIEW: Male (pin} soider cup side” to show correct hookup
configuration to DFBX.

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

E
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXCO08-0
Notes:
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TD/Engineering & Fabrication

Specification # 5520-TR-333729

September 14, 2005

Rev. E
Revision Page (3 of 5)
Revision  Step No. Revision Description TRR No. Date
C 76 Modified Step. Modified Tablo, Added Column for RTD Seria] Number per 1721 6/8/05
LHC Production Supervisor.
7.14 Modified Step. Added electricals performed by MTF.
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 Suppoit Assembly in place. Coat all screw threads
with Molybdenum Disulfide priof to installation.” Per production request,
19.6 Modified Step. Changed to “Instail the Suspension System Adjusting Screws
(MB-390039) and Socket Head Ca Screws (MA-393021 mto the Vacuum
Vessel 10 hold the Fixed Support Assembly in place. Coat all screw threads
with Molybdenum disulfide prior to installation.” Per production request,
D 3.0 Modified Step. Changed title. 1751 7113/05
4.0 Added Step. Added steps per production request.
7.13 Removed Step. “Disassemble the MCBXA Corrector Magnet from the
MCBXA Correcior Mounting Ring {ME-390037).” 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 MOQSX Corrector Magnet to the Q3
Cold Mass using the Siiver Plated Mounting Screw and torque bolts to 500
in.-Ibs. 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 production request.
{(New Step 10.0.)
9.1 Modified Step. Removed “Move the MCBXA Cotrector Magnet up against
the Mounting Ring on the (3 Magnet, and bolt the MCBXA Corrector
Magnet to the Q3 Cold Mass using the 3" Silver Plated Mounting Screw
{(MA-390247) and » from step per production request. (New Step 10.1)
100t Modified Steps per production request and marked-up traveler.
25.0

Q3 LMQXC Cold Mass Module Assembl y

Page 4 of 109

LHC Serial No.: LMOXC08-0

Notes:



TD/Engineering & Fabrication

}
Revision Step No.

Revision Page (4 of 5)

Revision Description

Specification # 5520-TR-333729

September 14, 2005

TRR No.

Rev. E

Date

E 3.1

6.7

8.8

§.14

8.15

10.1

12.5

12.6

12.7

185

20.7

20.8

20.8
209

20.16

20.18

21.9

21.10

Q3 LMQXC Cold Mass Module Assembly

Madified Step. Added location to record the BUS Serial Number: per Damon
Bice

Added Step. *“Verify the Bus configuration is per Drawing (ME-430065).”
Per DR No. 4208.

Modified Step. Changed 2™ part to “Once all information has been filled out,
make a copy of the Cryogenic Thermometer Traveller. Place the original at
the end of the traveler and place the copy in the designated binder.”

Modified Step. Changed to “(This step is to be performed by MTF
Technicians) Identify the Voltage Tap and Heater wires to be spliced. Splice
the Cold Mass Voltage Taps and Heater wires from Bundle #1 to Bundle #2
as indicated in Table §.14-A below.”

Modified Step. Changed to “(This step is to be performed by MTF
Technicians) Verify the splices electrically:”. Changed procedure performed
by MTF.

Modified Step. Changed to “Route MCBXA Corrector Coil Wires as shown
in Figure 10.1-A below and per Q3 Cold Mass Module Assembly
(ME-369900, sheet 4 of 5).”

Modified Step. Added “Weld the MCBXA Corrector to the Mounting Ring
per Q3 Cold Mass Welded Assembly {ME-390529).” Per Damon Bice.
Modified Step. Added “Weld the MCSOX Corrector to the Mounting Ring
per Q3 Cold Mass Welded Assembly (ME-390529).” Per Damon Bice.
Modified Step. Added “Weld the MQSX Corrector to the Mounting Ring per
Q3 Cold Mass Welded Assembly (ME-390529).” Per Damon Bice.

Modified Step. Changed to “At the Non-IP End (Non-Lead End) wrap the
entire Springboard Assembly in Kapton tape and then wrap the uppermost

bend of magnet and corrector bus with Nomex. Wrap the entire springboard
with white glass tape followed by Kevlar String (MA-369912) every ¥2 - %"
as per Q3 Module Assembly (ME-369900).”

Removed Step. Moved to after step 20.16, per production request. *Tack
weld the IP End Dome in place at approximately 6-8 places around the Dome
per Q3 Cold Mass Welded Assembly (ME-390529).” (New step 20.15)
Removed Step. Moved to after step 20.18, per production request. “Weld the
IP End Dome, skip weld arcund to minimize distortion per Q3 Cold Mass

Welded Assembly (ME-390529).” (New step 20.19)

Added Step. “Weld the Shipping Restraint Nuts (MC-390294).”

Modified Step. Changed to “Mark the location that the Shipping Restraint
Nuts (MC-390294) will be welded on the Non-IP End.” (New Step 20.7) per
Damon Bice.

New Step. “Hipot the Cable Busses according to tables below. Hipots are
done @ 3kV. Hold for 30 seconds. Maximum Leakage is 3 pA.”" per
production request.

Added Step. “Hipot according to tables below.”

Modified Step. Changed to “Measure the distance between the Suspension
Rings at the bottom of the Threaded Rods (Measure from the face of one
stainless steel lug to the face of the cther stainless steel lug) 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 Step. Changed to “Measure two places (in mm)(3 o’clock and 9
o’clock position while facing Vacuum Vessel End) from the face of the IP
End Vacuum Vessel Flange to the inside surface of the TP End Suspension
System’s G-11. (Fixed Support).” Added Figures and extra tables to measure
positions.

Page 5 of 109

1766

9/13/05

LHC Serial No.: LMOQXCO08-0

Notes:



September 14, 2005

Rev. E
Revision Page (5 of 5)
Revision  Step No. Revision Description TRR No. Date
E 21.11 Modified Step. Changed to “Measure two places (in mm) (3 o'clock and 9 1766 9/1/05
{Continued) o’clock position while facing Vacuum Vessel End) from the face of the Non- (Continued)
IP End Vacuum Vessel Flange to the inside surface of the Non-IP End
Suspension System’s G-11. (Sliding Support).” Added Figures and extra
tables to measure positions.
234 Modified Step. Added “Maximum Leakage is 3 uA.” Per LHC Project
Physicist.
25.1 Modified Step. Removed steps and tables for measuring resistance of RTD’s
and Strip Heaters.
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC08-0
Notes:
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4 UM O DTaUnicallions Specification # 5520-TR-333729
September 14, 2005
Rev. E

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

1.0 Genera] Notes

1.1 All steps that require a sign-off shall include the Technician/T echnician{s)s first initial and full last
name.

12 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.

13 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.

L5 Cover the product/assembly with Green Herculite (Fermi stock 1'740-0100) when not being serviced
or assembled.

1.6 Protect the Bellows during al] stages of production.

35
<

Parts Kit List

2.1 Attach the completed Parts Kit for this production operation to this traveler. Ensure that the serial
number on the Parts Kit matches the serial number of this traveler. Verify that the Parts Kit
received is complete.

M

] , all 2/13 Je s

rocess Bngineering/Designee Date

b

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC08-Q
Notes:

Page 7 of 109



seplermnber 1=, VS

Rev. E
3.0 Q3 Module Verification
3.1 Record the serial number for each Magnetic Component Assembly.
Q3 Serial Number: F 4 Q}( A~ I e
. . ST WA -AVEL @ ksr__r 2,
MCBXA Corrector Coil Serial Number: _{*} A CONA — P\*ST @@@[) -
MQSX Corrector Coil Serial Number: HC m C}l(:) - (b@! _AMG@D@:)-@
MCSOX Corrector Coil Serial Number: HCJV\C SO‘f\ —_ é@ |- A N (vh!@ '}")fza 7’ ’—I
BUS Serial Number: m QX '9) ¢ (‘ﬂ
2
7 = ,.»; N
Yo VYT
ﬁsp&fﬁié Authority/Physicist Date
32 Attach the Certificate of Conformity, for vendor supplied components, and the Quality Record, for

- vendor supplied components. to this traveler.

Verify that the Certificate of Conformity and /or the Quality Record (as required) bas been filled out
and performed by Fermilab personnel.

ALQ):X’(M) Il ixlgs

Crew Chiel Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXCO03-0

Notes:
Page 8 of 109



e HBHRETINg & rabrication

Specification # 5520-TR-333720

September 14, 2005
Rev. E
!
4.0 Corrector Pre-alignment
)
4.1 Set up ector Magnets for Pr

e-alignment teferencing.

| S J2-12-3 J
hnician(s)

Date

d Wire Measurement of Corrector Magnets.

f(ﬂqgag’
Date

4.3 Verify Corrector Roll Angles.
-t Ve / : [
3 Rt t\ ) (1 / Q"S/
Responsible Authority/Physicist Date = /

4.4 Set-up Pré-alignment plates for welding,
b et SR, - s

(21795

Daie
4.5 Weld the Pre-alignment plates to the MCBXaA, MQSX AND MCsOX Correctors. (See Serial
Nur’\be s from step 3.1) . x .
i"é;_ s . (f__/——-‘——"“-"‘—'"
Weldor(s)

4.6 Verify that the Pre-alj

gnment plates are positioned / welded in their proper locations and document
the data.
Tom - B
1 EM\/ [Z{(Z(D‘)
Responsible Authorily/Physicist Date

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMOQXC08-0
Notes:
Page 9 of 109



TD/Engineering & Fabrication

September 14, S
Rev. E

5.0 Q3 Magnet Placement (Module Assembly Tooling)

5.1 Configure tooling for Q3 Cold Mass Assembly (ME-390528) per Final Cold Mass Assembly
Stat — Support and Clam)ging/}fixture (ME-369768).
T o SN DYIE:
Ll rYE
Technician Dat
5.2 Configure tooling for Corrector Mounting per Cold Mass / Cryostat Station Corrector Support
Fixture (ME-369780), 13.78(}?iametcr Corrector Magnet,
; =l j
- ,,L_:;’ '/,y".- {:64__4 I.fJ 4 //;\ 5
Technician(s)” Dan '
5.3 Configure tooling for End Dome Mounting per Cold Mass Cryostat Station Final Assembly
(ME-369765, View E-E). L
) P /¢’b
Technician(s Date
54 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 Cotd Mass Welded Assembly
(ME-390529).
/’ . . R
( Lj /.-,- o );‘y - -
Technician(s)
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LM( YXCO8-0

Notes:
Page 10 of 109



TD/Engineering & Fabrication

6.0 Bus Assembly Installation

6.1 Measure the length of the Cold Mass and record below.

Cold Mass Length:

Techmician(s)

Specification # 5520-TR-333729
September 14, 2005
Rev. E

33

S /S /208

Date

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

Cold Mass Length from step 6.1:

-

Add:
Length of top piece:

F--:‘f%

-

Technician(s) <

-

I
N A

Crfw Chief ™

;"a‘

+ 48 in.

WA

Sk S

Date

i q

e 2

6.3 Cut a piece of Nomex (MB-430064) equal to the total length recorded in step 6.2. This will be
referred to as the top piece.

-

-

Technitian(s) <

So——

Sd S LPSB

Date

6.4 Record the total length of the top piece, recorded in step 6.2, 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:
Length of bottom piece:
Leog
Techﬂﬁian(s) i
@ e,
N _
Cfew Chief
7/

Q3 LMQXC Cold Mass Module Assembly

Page 11 of 109

- Q
x 2
50
S/ r5 es
Date -
il h Oy
Date

LHC Serial No.: LMQXC08-0
Notes:



TD/Engineering & Fabrication Specification # 3520-TR-333729
September 14, 2005
Rev. E

6.5 Cut a piece of Nomex (MB-430064) equal to the total length recorded in step 6.4. This will be
referred to as the bottom piece.

< TecHnicfan(s) Date

6.6 Pull the two pieces of Nomex (MB-4300064) 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 6.6 below)

Non- LE LE

2 2’
Top
Bottom
2’ 2 (Cold Mass Length + 4)
Fold Back
0"-.'.4/ \o“-.'o
2’y  Non-LE LE 2
* . IO
Top
Bottom 2 (Cold Mass Length + 4)
2’:. ) "."’%
*enuss” 4 Fold Back — .-
| Z Figure 6.6
s i /2 fey
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC08-0

Notes:
Page 12 of 109
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TD/Engineering & Fabrication Specification # 5520-TR-333729

November 7, 2005

& Rev, F
\I 6.0 Bus Assembly Installation
==xnasembly Installation
6.1 Measure the length of the Cold Mass and record below.
~ . Y /
Cold Mass Length: ad
/(’;f»ﬂ‘/ , /) [ 7505
chhnician(s) Date
6.2 Add four fect (48 inches) to the Cold Mass Length and record below. This will he the top piece.
Cold Mass Length from step 6.1: 2
Add: + 48in.
Length of top piece: /
f""‘li_ . /,) g //?/C{]Jr
— = _ e S S Al
1ecthiau\s) - Date
RN -
. P
Date
6.3 Cut a piece of Nomex (MB-430064) equal 1o the 1otal length recorded in SIEp 6.2 This will be
referred to as the iop picce. -
(3/0¢
Date
6.4 Record the tota) length of the top picee, recorded in step 6.2, below., Multiply the o by 2 and
record the number helow. This will be the length of the hottom piece.
Length of top piece: 207
Multiply by 2; x 2
. g 7
Length of bottom piece: 5;2
g /l’} y
e R (S B oS
ic4afi(s) Date
[Z "Q‘OS
Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC08-0

Page 11 of 115

Notes: issued per DR#4314



TID/Engincering & Fabrication

Specifieation # 3520-TR-333729
November 7, 2005
Rev. F

6.5 Cut a piece of Nomex (MB-430064) cqual to the total length recorded in step 0.4, This will be

teferred, to as the bottom piece.

S _

Techniciangs)

S 2T S

Date

6.6 Pull the two pieces of Nomex (MB-430064) through the Bus Siot. Lcave two feet of Nomex
extending past the end of the Cold Mass at the Lead End and Non-Lead Fnd. Fold top piece over
top of Cold Mass and fold bottom piece under bottom of Cold Mass. (As shown n figure 6.6 below)

27 NOI‘I- LE LE 2’
e ——
Top
Bottom
2 2 (Cold Mass Length + 4)
Fold Back
‘onhb.“/' “.-..‘
2’:. Non" LE LE ‘: 2!
Top ’
Bottom | 2 (Cold Mass Length + 4)

2 "."_,- <+—— Fold Back ~a

"Wy

L
L
L]

*
L]
L4

Q3 LMQXC Cold Mass Moduie Assembly

Page 12 0f 115

LHC Serial No.- LMOQXC08-0
Notes: issued per DR#43i4
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TD/Engineering

@

S
Y 2
D‘C\ L\ﬁ-’?’ Verify the Bus ¢O

Specificatton & J2aH 775 ° T Lo
September 14, 2005

& Pahrication
Rev.E

nfiguration is per Drawing (ME-430065).

{Z__!ﬁ«:),&”’

Date

Coil Bus Assembly (MB-430065) into

ad End, slide the Lead and Corrector
mex (MB-430064). The bottom piece of Nomex will

Starting at the Le

6.8
Magnet Bus glot between the (WO pieces of No
move Whﬂ bus. Pull the bottom piece as it 18 being fed into the Cold Mass.
MO S /2 - {é, )
hnician(s) Date
6.9 Cut Noigy (MB-430064) equal to the Length of the Cold Mass. (See Step 6.1 for reference)
I - e
“..‘\,(@ L7 1 L)
- hnician(s) Dat
//
)
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: L.MC )XC08-0
Notes:

page 13 of 109



Specification # 5520-TR-3337729
September 14, 2005
7.0

Rev. E
Q3 Cold Mass Alignment

7.1 Rotate the Q3 Cold Mass, with the Power Leads facing up, into the proper otientation gs shown in
Figure 7.1-A.

Strip Heater
Wireg

Looking at Lead End of Q3
» ' Figure 7.1-pA

__ ko A/ )
i(s)’ Date

7.2 Perfor ire, measurement of the system to align the Cold S8 wi?:in * 2mR.
, 5 [ 2 5 s
Responsible Authority/Physicist Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.- LMOXCoz-0
Page 14 of 100

Notes:
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} 8.0 Instrumentation Installation
| 8.1 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

8.1 and per (MB-430074).

Note(s):

USE ONLY CERN LABELS ON WIRES.
(MB-430078) INSTRUMENTATION BUS FROM
MIDDLE OF Q2
(MB-430076) (MB430079)
INSTRUMENTATION WIRE INSTRUMENTATION BUS
BUS FROM Q1 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 8.1
INSTRUMENTATION TUBE
E—‘—_ Black U+
0 Yeliow I+
= Red U -
= Green | -
-~ ‘- ‘ 7 , ,/
T )2/ 16 /e
) Teghnician(s) 1:) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMC )XC08-0
Notes:
7 Page 15 of 109
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8.2 Slide Instrumentation Bus Assembly (MB-430074) into the proper Q3 Port as per Q3 Module
Assemb{y (l\ﬁEv369900). Verify that there is sufficient slack in cable to allow for two inches of

-

dqerenﬁal ermal cgntraction. T .
~ M e 4

"*Technician(s) . Date
HTD (Thermometer) Instrumentation wires
Wires from Lead End (IP End)

TT8313 (TaQ3) Wire Bundies

to DFBX

RTD (Thermometer)
Wires
TT8323 (TbQy)

Warm-up (Cryogenic)
Heater Wires
EH8323+ (W1bQ3) (top)
EH8323- (W2bQ3) {(bottomn)

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

Figure 8.2-A

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.; LMOXC08-0
Notes:
Page 16 of 109
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Strip Heater Wires

lLead tap “a” primary EE1113 (VTatQ3)
Lead tap “a” redundant EE1123 (VTa2Q83)
Lead tap “b” primary EE1313 (VTb1Q3)
Lead tap “b” redundant EE1323 (VTb2Q3)
Center tap “¢” primary EE1213 (VTc1Q3)
Center tap “c” redundant EE1223 (VTc2Q3

Wire Bundles
from Q2

Instrumentation

wire tube

Warm-up (Cryogenic)
Heater Wires

EHB8313+ (W1aQ3) (top)
EH8313- (W2aQ3) (bottom)

Strip Heater Wires
“a" circuit heater lead “1+” YT1113+ (H1aQ3)
“a” circuit heater Jead *1-" YT1113- (H2aQ3) I
“b” circuit heater lead “2+” YT1123+ (H1bQ3) j
“b" circuit heater lead “2-" YT1123- (H2bQ3}

Looking at Lead End (IP end) of Q3

Figure 8.2-B

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC0Q8-0

Notes:
Page 17 of 109
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8.4

8.5

September 14, 2005
Rev. E

Weld Warm-up Heater Base Plates (MA—369997) and RTD Mount Blocks to End Plates as per Q3

Modu}E Ass mbly (ME-369900).
/ % . /V*——” /] < //é; a J

Weldor(s) Date

Install Warm-up Heaters (ME-369834} 1o each end of Q3 as per Q3 Module Assembly
{ME-369900).

8.4.1  Install Warm-up Heaters {MA-3693834) onto the Warm-up Heater Base Plate
(MA-369997).

842  Solder wires (MA-369832) to the Warm-up Heaters as per (ME-369900).

c s A

P - PR S
'/ e _.r:;._‘ B - —
TechnicTafis) Date

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.

8.5.1 Attach RTD’s (MA-369835) (Qty. 4) to Mounting Blocks as per Q3 Module Assembly
(ME-369900).

852  Solder wires (MA-369836) to RTD’s as per Q3 Module Assembly (ME-369900).
Individual RTD wiring is shown in Figure 8.5.2-A below.

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

Green -

=

Individual Thermometer Layout

,_ Figure 8.5.2-A
’F\ \ /{L/ 4.2 /3//67/&";

Techniciah(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXCO08-0

Notes:
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8.6

) Perform 2 continuity check on all
i Record the resistance data from the

Specification # 5520-TR-333729
September 14, 2005
Rev. E

RTD's and Warm-Up Heaters. Record the Data below. (1mA).
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 multimeter.
» Record temperature of puilding 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 AWQ (meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.
Hewlett
Packard SENSE INPUT
oo/ osa;s e
= =F=—1 =R =L
e = I — oq L
e s e et e [ ) mem e =
] e
/ .
OHMF Button Biue (function) Button
U+ Black]
I+ Yell > . : -
} e ﬁ//
3 i - Green o e
I! Thermometer ‘ ’
(RTD)
|
RTD’S
Building Temperature: ’ Time of Test: TS5 Am
Serial No. 1.ocation Wire No. Measured Q Mfr. Q (expedition)
X 17268 Q3 Inst. Bus Side | TT8313 LY 70 L5/
Ny gt Y - . R : f o ’ .
Xj 745 7 Q3 Inst. Non-Bus Side | TT8323 LS Slfg €3.50¢
Cryogenic (Warm-up) Heaters
Building Temperature: Time of Test:
Location | Wire No Measured £
Q3 Lead End EH8313+
(IP End) FHS8313- ! {@ l 61 Q
Q3 Non-Lead End EH8323+ {f
(Non-IP End) EH8323- i L’ éq Q

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMQXC08-0
Notes:
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8.7 Hipot RTDs to 100V, Usge Droege Serial No. 910 (FNAL Part No. 51330) or equiv

(Max. Leakage < 0.1 {HA)

alent.

Have Crew Chief erify sgtup and sign below before continuing.

12//2 '
Date
RTD’S
Building Temperature: é g Time of Test: Z 5w
Serial No. Location Hipot Leakage < 0.1 1A
TT8313 Q3 Inst. Bus Side 4 O /,,‘_ 4
TT8323 Q3 Inst. Non-Bus Side < IS -/ ’{ AL

Hipot Cryogenic (Warm-up) Heaters to 300V Use Droege Serial No. 910
{FNAL Part No. 5 1330} or equivalent. {Max. Leakage < 0.] HA)

@ Have Crew Fhief verify getup and sign below before continuing.
%&M I 2019
Crew Chief

Date
Warm-up Heaters
Building Temperature: . 3 Time of Test: < i+ 0
Location Wire No Hipot Leakage < 0.1 HA
Q3 Lead Eng EH8313+ Vi )
(IP End) EHS313. SO/ A
Q3 Non-Lead End EH8323+ o
(Non-IP End) EHS323- ~ U.- / Yy 4
Py (";ﬂ‘:} » /r72 ://i : (/(
Technicia - '

Date

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMOXC08-0

Notes:
Page 20 of 109
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8.8 Fiil out the Cryogenic Thermometer Traveller that came with the RTD.
Fill ont:
* Corrector Tag Name
¢ Date
¢ Resistance Measurement
¢  Temperature (ie. 77° F)
Firm/Laboratory (Fermi)
¢ Checked By (Print Last Name)
Once all information has been filled out, make a copy of the Cryogenic
Thermometer Traveller. Place the original at the end of the traveler and
place the copy in the designated binder.
‘/ . e (.’/ . "
et it et P [FS ST 7S
Technician(s) Date
7 2 -20-0y
/ﬁ?ew Chief Date
8.9 Mount the MCBXA Corrector Mounting Ring (ME-390037) to the MCBXA Corrector Magnet.
A (o fed B0
Techrician(s) Date
8.10  Position and align the MCBXA Corrector Magnet using corrector Pre-alignment plates and data
obtained in Step 4.0.
o
i :;(/’/y/%__., eyoYy yasd
Technicifn(sy Date
8.11 Verify alignment of MCBXA Corrector Magnet as per Q3 Module Assembly (ME-369900).
e > |2-20- 05
/,.?féw Chief Date
8.12 Tack weld the MCBXA Corrector Mounting Ring (ME-390037) to the Q3 Cold Mass Assembly
I!K (M]_S_}390528) per Q3 Cold Mass Welded Assembly (ME-390529), 4
£ - 1 . . /
ViV /e S s
Weldor Date
Q3 LMQXC Celd Mass Module Assembly ' LHC Serial No.: LMOXC08-0
Notes:
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8.13 Weld the MCBXA Correcior Mounting Ring (ME-390037) to the Q3 Cold Mass Assembly
(ME-390108) Non-Lead End per Q3 Cold Mass Welded Assembly (ME-390529).
/7 e ‘
A *!L)//’WL- [ I SR
Weldor Date

8.14 (This step is to be performed by MTF Technicians) Identify the Voltage Tap and Heater wires
to be spliced. Splice the Cold Mass Voltage Taps and Heater wires from Bundle #1 to Bundle #2
as indicated in Table 8.14-A below.

SPLICE BUNDLE #1 TO BUNDLE#2
Q3 MAGNET SPLICE WIRES
BUNDLE #1 | BUNDLE #2 COMMENT
EE1121 EE1123 Q3 Lead Voitage Tap "a", redundant
EE1113 Q3 Lead Voltage Tap "a", primary

EE1111

EE1211

EE1213

Q3 Center Voltage Tap "¢" , primary
EE1221 EE1223 Q3 Center Voitage Tap "c¢" , redundant
EE1311 EE1313 Q3 Lead Voltage Tap "b" , primary
EE1321 EE1323 Q3 Lead Voltage Tap "b" , redundant

YT11114+

No connection

Corrector voltage tap Q3-A2 DO
THIS. WILL BE ADDED LATER!!!

Q3 Protection (Strip) Heater

Empty No connection
YT1111- YT1113- Q3 Protection (Strip) Heater
Empty No connection

Empty No connection
YT1121- YT1123- Q3 Protection (Strip) Heater
Table 8.14-A
W (91721
“Technician(s) Date

Q3 LMQXC Cold Mass Module Assembly

Page 22 of 109

LHC Serial No.: LMQXC08-0

Notes:
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8.15 (This step is to be performed by MTF Technicians) Verify the splices electrically:

Test of Q3 Fixed Voitage Taps

Apply 1A current between Magnet Lead Cable A (+) & Magnet Lead Cable B (-)
on the Feed End (See Figure 8.15-A)

1. Connect Current Source: Lead cable A (+) to Positive and Lead cabile B (-)to
Negative.

2. 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 Lead cable B (-)
(or Negative output of Power source).

2. Hi 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 30 MINUTES.

CORRECTOR —

OVERHEAD VIEW OF THE
MAGNET LEAD CABLES

MAGNET LEAD CABLE

A (+) BUS #1 | BUS #2
B (-) BUS #3 | BUS #4

Power Bus Location Power Bus Location
Return End Feed End

) Figure 8.15-A

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC08-0
Notes:
Page 23 of 109
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S5
E g Wi d
§ § fa'r:'l's Description Lal:::s Szn:;::\, Measured
g &
NA | NA| VTa1Q3 |Q3 Lead Voltage Tap "a", primary EE1113 7.0000 7.007V
NA | NA | VTa2Q3 |Q3 Lead Voltage Tap "a", redundant EE1123 7.0000 7. 010V
NA | NA | VTb1Q3 |Q3 lead Voltage Tap "b", primary EE1313 | 0.0030 003V
NA | NA| VTb2Q3 |Q3 Lead Voltage Tap "b" redundant EE1323 0.0030 L 903,
NA | NA | VTc1Q3 |Q3 Center Voltage Tap "c", primary EE1213 3.5000 4.5 07 v
NA | NA| VTc2Q3 |Q3 Center Voltage Tap “c¢", redundant EE1223 3.5000 2, 507 l/
Across BUS #1 and BUS #2: | 7-0/5¢

e (1 120 7-2%

Te&fnician(s) Date

Protection (Strip) Heaters

Measure resistance across each heater using a handheld meter.

2 Expected Measured
§ -DE_ Breakout BOX Resistance, Resistance, ':NbA LI Description
= Labels OHM OHM abe

Q3 Protection (Strip) Heater,
NA|NAT YT1113+ 2%, 724 H1aQ3 | wav cireuity (CERN lead #14)

30
Q3 Protection (Strip) Heater,
YT1113- ("a" circuit) (CERN lead #1-)

NA | NA H2aQ3

Q3 Protection (Strip) Heater,

NA|NA L YT1123+ 30 3-6¢ 0| HP9B | e circuit) (CERN lead #14)
- Q3 Protection (Strip) Heater,
NA| NA| YT1123- H20Q3 | gy circuit) (GERN lead #1-)
M fl:: /2~ _47_/0 3'/
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXCO08-0

Notes:
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" 816 ‘  Attach wires using putty and/msta’d ‘the Voltage Tap Splice Cover Block (MC-430146).
e W = /S S
Teeiﬂucnan(s) Date
¢ 8.17 S/ Mount the MQSX Corrector Mounting Ring (MD-390209) to the MQSX Corrector Magnet.
: f‘_:__“,_.:-—: ¥ i ’ . /;J//di// d
Techniciafi(s) Date
‘-'/ ‘/’h‘
¢ 8.18 Position and align the MQSX Corrector Magnet (ME-390529) using corrector Pre-alignment
) plates and data obtained in Step 4.0 per Q3 Cold Mass Welded Assembly.
R P 1) S r9 /S
Techn‘i’cian(s) < Date
8.19 Verify alignment of MQSX Corrector Magnet as per 33 Module Assembly (ME-369900).
@ Wz
e 4 e - — -~
_fpeo [~
’Zéw Chief Date
8.20 ack weld the MQSX Corrector Mounting Ring (MD-309209) to the Q3 Cold Mass Assembly
(ME- 390528) per Q3 Cold Mass Welded Assembiy (ME-390529). .
yri : : / - r// .
Ry A Y s S 2wl e S
Weldor Date
8.2_1 Weld the MQSX Corrector Mounting Ring (MD-309209) to the (O3 Cold Mass Assembly
{" _// (ME-390528) Lead End per Q3 Cold Mass Welded Assembly (ME-390329). ;
St G A (2 /20 /o5
Weldor Date
*
Q2 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC08-0
Notes:
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9.0 Instaltation of MQSX Corrector Coil

9.1 At the IP End, set up the Power Leads for splicing as shown in the Q3 Module Assembly Drawing

(ME-369900).
] |
i f
80,0 s REF 114,3 mn REF
{3.15) } " 14,501
' TO END PLATE LENGTH OF SELICE 1
K—#’—m . A 71.
£
i " . " ——— 1
1 - L
A SPL_I(,E DETAIL A"
; ANTTTTTTTTTROY T BCALE 1
i
Figure 9.1-A
(ME-369900, Sheet 3 of 5)
g ?'7<“"'“’7—;’;‘ _ vl S/ e
Technifian(s) Date

9.2 Construct / Obtain Expansion Loop Tail per Q3 Module Assembly Insulated Expansion Loop Tail
(MB-430145).

) .L/L e T e _ ///)/ o o

Technictan(s) Date

93 Solder the Lower Lead to the expansion Loop Tail from Step 9.2 as per Q3 Module Assembly
Drawmg (ME-369500).

pE L - Sl
Techﬁi’cian(sj Date
Q3 LMQXC Cold Mass Module Assembly _ LHC Serial No.: LMQXC08-0

Notes:
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94 Solder the Upper Magnet Lead (Terminal “A”, Quadrant 4) to the Lower 8kA Bus as per Q3
Module Assembly Drawmg (ME-369900).

Tech;m‘.ﬁn s) Date
9.5 Tnsulate each splice with 2/3 overlap, .002 x 3/8 wide Kapton, (MA-292722).
. i e S - e f/'Z
Techtﬁflanﬁf Date
9.6 Injsert’a?%ece of .005 Kapton between splices.
Car B i <O
(e R /-5 b
f:chnici’an(s) Date
9.7 Put splices together and insulate splice area with % overlap, 002 x 3/8 wide Kapton
(MA- -292722).
o e _
P e ST T 0 ¢
chhrﬁcmn(s) Date
98 Attach Q3 Bus Splice Clamp_ Assembly (MD- 430031) to Q3 Lead as per Q3 Module Assembly
{ME-369900).
N el . -5 -ce
" ~Technician(s) / ' Date

9.9 Attach 1P (Lead) End Buss Crossover Block Assembly (MD-430095) as per 3 Module Assembly

P e aTavaty

(Mb-:my UU)
o /15 -0k

chnician(s) Date

9.10  Atftag le Clamp Assemblies as per Q3 Module Assembly (ME-369900).
i~ - ’ \
" e /=19 ’fé ©

/Technician(s) Date

911 Solder MQSX Corrector Wires per Q3 Module Assembly (ME-369900) and as shown in
Figure 9.12-A.

I S 11406

Technician(s) < Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC08-0

Notes:
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9.12 Install voltage taps on MQSX corrector leads. One 1ap is to be soldered to the “A> Lead of each
corrector element. Wire label is shown below in Figure 9.12-A.
i l ]
&
13 Au “B"
Lead Lead
+ -
Overhead View
Figure 9.12-A
Corrector | Corrector
Assembly | Element Label
MQSX MQSX A+ lead Q3A2 (skew quadrupole) voltage tap EE8223 (VTA2)
I/ ," .
. 19 | / e

: C T e e
= A _‘_’_'_-'_\—__
Technician(s) )

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMOXC08-0
Notes:
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10.0 Final MCBXA Corrector Preparations

10.1 Route MCBXA Corrector Coil Wires as shown in Figure 10.1-A below and per 3 Cold Mass
Modute Assembly (ME-369900, sheet 4 of 5).

v3AalvaB|H3A|H3B|B3A]B3B|B6A|B6B

(

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

Looking into end of correction coil from DFBX to Q3

y. Figure 10.1-A o
Techn/in;ian("é)_ . Date

LHC Serial No.: LMQXC08-0

Q3 LMQXC Cold Mass Module Assembly
Notes:
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10.2 Solder Corrector Wires per Q’% Module Assembly {ME-369900) and as shown in Figure 10.2-A.

s ///92// //)

chﬁmlpmﬁ(si‘ Date

10.3 Install voltage taps on MCBXA corrector leads. One tap is 1o be soldered to the “A” Lead of each
corrector element. Wire labels are shown below.

Corrector | Corrector Label
Assembly | Element
MCBXH A+ lead Q3H3 {skew dipole) voltage tap EE8123 (VTH3)
MCBXA MC.BXV A+ lead Q3V3 (normal dipole) voltage tap EE8113 (VTV3)
MCSX [A+ !ead Q3B3 (normal sextupo!e) voltage tap EE8313 (VTB3)
MCTX |A+ iead Q3B6 (normal dodecapole) voltage tap EE8613 (VTB6)
| s
P W / 4_}/ o / /<)
k Date
< S
l
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC08-0

Notes:
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) 10.0  Final MCBXA Corrector Preparations

10.1 Route MCBXA Corrector Coil Wires as shown in Figure 10.1-A below and per Q3 Cold Mass
Module Assembly (ME-369900, sheet 4 of 5).

v3ajv3BlH3A{H3B|B3A|B3B}B6A{BEB

£t ol 1)

RN, TN,

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

Looking inte end of corraction coil from DFBX to Q3

K Figure 10.1-A
NIV 2 ~50¢

} fhnic‘fan( s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXCO08
Notes: Per DR 4326
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102 Solder Certector Wires per Q3 Module Assembly (ME-369900) and as shown in Figure 10.2-A.
----------- e T e 20
Lt A & -l

)k{chm'cian{s) Date

103 Install voltage taps on MCBXA corrector leads. One tap is 1o be soldered to the “A™ Lead of each
corrector element. Wire labels are shown below.

Corrector | Corrector

Assembly | Element Label

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

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

WCBXA MCSX  |A+ lead Q3B3 (normal sextupole) voltage tap EE8313 (VTB3)
MCTX |[A+ lead Q3B6 (normal dodecapole) voitage tap EE8613 (VTB6)
! /fﬂ i i N
T?}(nician(s) Date
(23 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC08

Notes: Per DR 4326
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Final MCSOX Corrector Preparations

11.1 Mount the MCSO)E}Corrector Magnet to the MCSOX Corrector Mounting Ring (ME-390664).

s Yl

Techni.e%ﬁ(s‘j‘ Date

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

MCB?(A Corrector Ma et/,’ ,
U V) 12/

£
Technicfan(s) Date

113  Position the MCSOX Corrector Magnet using corrector Pre-alignment plates and data obtained in
Step 4.0 -7
e

Sz [ AL OB
Tecﬁﬁici,a;?s)[ e Deté * ,

11.4 Venfy alignment of MCSOX Corrector Magnet as per Q3 Module Assembly (ME-369900).

/A,
P, [-/7 -0

rew Chief Date

115 Position the MCSOX Corrector Magnet longitudinally. (The gap between the MCBXA Magnet
and the Mounting Ring shouid be approximately i5mm.)

- L

4 ’

o E /J /""z_" A

Technigjan(s)” o

416 Tack weld MCSOX Corrector Mounting Ring (ME-390664) as per Q3 Cold Mass Welded
' Assembly (ME-390529).

T Gl | 2 [oc

Weldor(s}‘ Date

117 Weldthe MCSOX Corrector Mounting Ring (ME-390664) as per Q3 Cold Mass Welded

Assembly (ME-390529). ,\\

o
N _
o /ij [ L7 A (A O
«_/  Weldor(s}) Dafe
Q3 LMQXC Cold Mass Meodule Assembly LHC Serial No.: LMQXC08-0

Notes:
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Correcior Magnet Pre-Weld Alisnment Procedures

12.1 Torque the MCBXA Corrector Magnet bolts to 500 in-1bs. per Note 4 of Q3 Cold Mass Welded

Assem ME-390529). Shim between the Corrector and Ftange as necessary.
%P / -~/ 7_-{}( r

7
)échni'cian(s_) Date

12.2 Torque the MCSOX Corrector Magnet bolts to 500 in-lbs. per Note 4 of Q3 Cold Mass Welded
Assembly (ME-390529). Shim between the Corrector and Flange as necessary.

=P ] - [T SZ’ &

_ _,f/?%chnician(s) Date

12.3 Torque the MQSX Corrector Magnet bolts to 500 in-lbs, per Note 4 of Q3 Cold Mass Welded

AssemblyyME-390529). Shim between the Corrector and Flange as necessary.

’%‘ echnician(s) Date
12.4 Verify all Correctors (MCBXA, MCSOX and MQSX) are aligned and ready for welding
procedures.

A% MCBXA is ready for welding
m MCSOX is ready for welding
B masx is ready for welding

/ jq / /
I Vo YiYoe
Responsible Authority/Physicist Date f

125 Tack weld bolts and washers for mounting the MCBXA Corrector into piace per Q3 Cold Mass
Welded Assembly (ME-390529). Weld the MCBXA Corrector to the Mounting Ring per Q3 Cold

Mass Welded Assembly (ME-390529).

_ﬂ. (Iﬁ;"l"““ﬁ‘” e e WY Y P
Wehf)r(s) Date

12.6 Tack weld bolts and washers for mounting the MCSOX Corrector into place per Q3 Cold Mass
Welded Assembly (ME-390529). Weld the MCSOX Corrector to the Mounting Ring per Q3 Cold
Mass Welded Assembly (ME-390529).
Y

/-\” ;oo f‘\-___-——-—-——
(L T e S PP
Weldor(s) Date b

125 Tack weld bolts and washers for mounting the MQSX Corrector into place per Q3 Cold Mass
Welded Assembiy (ME-390529). Weld the MOQSX Corrector to the Mounting Ring per Q3 Cold
Mass Welded Assembly (ME-390529).

{_ . C%*‘#-e::-f‘ A=\ -t

Weldor(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC08-0

Notes:
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13.0 Wire the MCSOX Corrector Magnet

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
Assembly (ME-369900).

VR s [-Z 1t

/’?chnician(s) Date
132 Route \ﬁ"es as shown in figure below and per Q3 Module Assembly (ME-369900).
S > [ -2)-06
}échnician(s) Date
133 Solder/\}(}ires per Q3 Module Assembly (ME-369900) and Figure 13.0-A. (Next Page)
et [~ 21-ofe
/'FeChnician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC08-0

Notes:
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From a2l - 51 v2a | vaB | H2A | H2B This group comes
E Qi from the bus
rom V1A which goes
AzA | A2B i through the Q3
From MQSX
From MCBXA | v3A | vaB | H3A | H3B B3A | Bap | BeA | B6

A3B ©~ B4A : BAB | AdA

A4B |

; 'gwu

Fatteth 8401

September 14, 2005

Rev. E

-~} From MCBXA

This group comes
from the MCSOX
correction coil.

N /s
This group comes «ozq g
from the MCSOX < m ?/ <g
correction coil. jii9:d

SRR R

i g 8 e e —

1 mcBxa

i
i
MCBXA | vaA | vag | H3a | H3e | B3A | B3B | B6A | BEB &
ez | vzA | veB | Hoa | H2B | B4A | B4B | A4A & A4B
Q1 vialvie | nial HiB [ A2a | A28 | AsA | A3B
MQSX o

Looking into Non-IP_End of Q3

Looking into end of correction coil from DFBX into Q3

Figure 13.0-A

Q3 LMQXC Cold Mass Module Assembly

Page 34 of 109

This shows
the
corrector
bus init’s
final
position as
it enters the
DFBX

LHC Serial No.: LMQXC08-0

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

Corrector | Corrector

Assembly | Element Label

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) voitage tap EE8323 (VTA3)

/Z%ED /-2 /-db
/f' echnician(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC08-0
Notes:
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14.0 Dome Setup

14.1 Attach IP End Dome (MD-390221) (Q23) to the End Dome Positioning Fixture (MD-369776).

/;/L 5/(/ Z..n-?i_.-- /‘»" 2 7/;;‘

Technician(s) Date!

142 Align IP End Dome (MD-390221) as shown in 3 Cold Mass Welded Assembly (ME-3%0529).

’ - - ;S . -
Techniciant€) Date ) ’

14.3 Level the IP End Dome (MD-39022 1) using the Ball Socket (MD-369777) and the Mini Level.

m_? ‘/ B I
PN YAty

Technicfan(s) Date

14.4 Mark the IP End Dome {MD-390221) and the End Plate with a Horizonta! Witness Line. This

Step will be used in Step 13.3 to reposition the Domes prior to Welding.
C// /'%fgé; // o v) s a/‘j

Technician(s) Date

14.5 Remove the IP End Dome (MD-390221} from the Tooling.

/ e -, .
S ! po—1 /;' l{-? rd 2 ”'Ef/‘i--:;-—)
Techiician(sy A Date

14.6 While feeding the electrical wires/bus through the proper ports, attach Non-IP End Dome
(MD-390668) (Q3) to the End Dome Positioning Fixture (MD-369776).

A /=@ Tl

Technician(s) Date

\ —
o A

14.7 Align Non-IP End Dome (MD-390668) as shown in Q3 Cold Mass Welded Assembly

(ME-388529).
— ‘--‘Z**ie:k;-; h jk .2 : O e

/T( echnician(s) Date
14.8 Level the Non-IP End Dome (MD-390668) using the Ball Socket (MD-369777) and the Mini
Level. -
gl S )
! - o + -~ - B
Zm«_/ -2 1. 0L
T?ﬁnician(s) Date
149 Mark the Non-IP End Dome (MD-390668) and the End Plate with 2 Horizontal Witness Line.
This will be used in Step 20.1 to reposition the Extension Tubes prior to Welding.
.A"‘_‘—-"7 i
' /T{cchnician(s) Date
Q3 LMQXC Cold Mass Madule Assembly LHC Sertal No.: LMQXC08-0

Notes:
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14.10 Rgmove Non-IP End Dome (MD- 390668) from the Tooling.
A /23 o6
— —_— T ™
}tchmclan(s) Date

1411 Perform preliminary reference measurements before moving the Cold Mass to an Assembly Table.

Check one (Upper / Lower slash) and then record the reference Mmeasurement and Mini-leve] No,

Upper Slash D
Lower Slash m

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

o~
Reference Measurement: Ob 3

IMini-level No. 2_—

o /j" p ;

[ .
Responsible Authority/Physicist Date

Tfchnician(s

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC08-0

Notes:
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15.0 Routing the Power Leads

15.1 Route Cable and Correctar Leads on 1P (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
4’

IP end of Q3

Figure 15.1-A
Viy o [ ZT-0é

T chni’cian(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMC IXC08-0
Notes:
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152 At the IP End, attach Spider Assembly (MD-430072) as per Q3 Module Assembly {(ME-369900).
LN :F:A,\_’J\__w Q—(‘O{O(ﬁ
Technician(s) o/ Date’
15.3 Attach Non-IP End Bus Crossover Block Assembly (MD-430081) as per Q3 Module Assembly
(ME-369900). v, a ,
! i ‘ ' A ‘(_/ 7 / / /
VY BNYR S
Techniciands) ~ ¢4 Date 7
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC08-0

Notes:
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16.0 Mount MCSOX Bus and Expansion Loop Hardware
16.1 Mount Ae Side Cable Clamp Assembly (ME-430103} as per Q3 Module Assembly (ME-369900).

L pe - 16-Cs

%chnic'i'an(s) Date

162 Mount the Non-1P (Non-Lead End) Corrector Bus Bundle Bracket (ME-430134) as per Q3 Moedule
Assemb, -369900).

-“Péchnician(s) Date

f~1G_Cic

03 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-0
Notes:

Page 40 of 109



iiengineering & Fabrication Specification # 5520-TR-333729
September 14, 2005
Rev. E

17.0 Assemble Bus and Expansion Loop on Non-IP { Non-Lead) End

17.1 Route Non-IP End cables into crossover assembly on Non-IP End as shown in figure 17.1-A.

Non-IP end of Q3 *

Direction of Assembly Steps
-—

v
X

To DFBX

o Figure 17.1-A )
V> [~ /7~ O
o chnicim(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC08-0
Notes:
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17.2 Configdre Bus Expansion Loop as per Q3 Module Assembly (ME-369900).
: T IS
W Pl
- —
Date

,ﬁ:ehmcian(s)

17.3 At the Non-IP End, attach Spider Asse
{ME-369900).

mbly (MB-430096) as per Q3 Module Assembly

/ - Z; )‘“' H (i}
Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC08-0
Notes:
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; 18.0 Electrical [nspection
18.1 Perform an electrical inspection on each of the Individual Quadrants and the Cold Mass. Refer to
the Valhalla and Leader Free Standing Coil Measurement Procedute {ES-292306).
To measure the Resistance of a Q3 Cold Mass:

1. Use Valhalla Scientific 43008 digital micro-ohmmeter.

2 SetTest Current to 0.1 amp.

3. SetScaleto o\ full scale.

4. Turn temperature compensation on.

5. Turn test current off.

g. Connect 10 “A” Lead a8 shown in figure 18.1-A.

7. Connect hot0 «g” Lead as shown in figure 18.1-A.

g. Turn test current on.

g. Connect Vi and V.o to voltage taps as shown in resistance table.
10. To measure Total with leads, connect Vi to «p” Lead and Vio to “B" Lead.
11, AttheIP End, jumper the gKa leads as shown in Figure 18.1-A.
12. Read resistance and record in traveler.

| «“g” Lead
8u 8Ka
i&A!l Lead
s 5Ka
8U 5U su |
—1 8Ka 5L
8L

Q3 Non-IP End (Non-Lead End)

Lead Configuration

«A” Lead BKa

VALHALLA
SCIENTIFAIC 43008

®
Rasistance
Tesl Temp o

ag” Lead 8Ka

t':?us;:le 2omV 200m¥_2V Currem Gomp sKa
5Ka
Non

Q3 IP End (Lead End)
1 Lead Configuration

8Ka

(Left side)

Q3

(Right side)
8Ka
-p End 1P End

Figure 18.1-A

Q3 LMQXC Cold Mass Module Assembly

Page 43 of 109

LHC Serial No.: LMQXCOS-O
Notes:
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(Q3) Resistance

Nominal 3.35 o 345 Q

Total Resistance

Connect| Fepm; CERN KEK
Vi [VTa1Q3 IEE1113 at oo | :
Vio [VTc1Q3. EE1213 ¢l 3#‘” | Q

Vi |VTe1Q3 [EE1213 ct 0
Vio [VIb1Q3 [EE7313 b1 54 Q
Total Resistance with Leads
Nominal 6.75 to 6.85 O
Vin _|VTa1Q3 |EET1113 L oo
Vio |vTbigs EE1313 b1 7R Q
Vi Q4 Power Lead .

V::) Q3 Power L eaq 22 o !Z‘

M
77

Technician(s)

o Al A

1

Check resistance of Redundant Voltage Taps.

f G Qs
Date

Q3 Redundant Voltage Taps Nominal 3.35 10 3.45 O
Connect Fermi CERN KEK Resistance
Wy VTa2Q3 EE1123 a2 »
Vio VIc2Q3 |  EE1293 c2 < 9
Vi VTe203 EE1223 c2
3,4
VLO VTb2Q3 EE 1323 b2 S 0

Technician(s)

Q3 LMQXC Coid Mass Module Assembly

Page 44 of 109

L 25 O
Date

LHC Seriaj No.: LMOQXCo8-0

Notes:
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Turn power on by pushing line button. Wait 30 seconds untif display screen is lit.
Recall program #1. To do this, push recall (Rcl), then push #1, then push Enter.

Verify that the frequency displayed in the upper right corner of the display screen is 1000 Hz and

the level recorded in the lower right corner of the display screen is 1V or 1000 mV.

1. Use Agilent 4263B LCR Meter.
2.
3.
4. Push Auto/Hold button to release hold.
5.
6. Connect H,,, to “A” power lead as shown in figure 18.1-B.
7. Connect L., to “B” power lead as shown in figure 18.1-B.
8. Connect Hy,and L, buttons to voltage taps as shown below.
9. Read Ls and Q from display and record in table.
“A” Lead

8u

1 8Ka 5U

“B” Lead

8L

8Ka 5L

Q3 Non-IP End (Non-Lead End)

Lead Configuration

“B” Lead

8U

5Ka

5U

5Ka

5L

8L

Q3 1P End (Lead End)

Lead Configuration

“A"Lead gKa

w {Left side)
“B” Lead 8Ka

Q3

5Ka

(Right side)
5Ka
Non-IP End

Figure 18.1-B

Q3 LMQXC Cold Mass Module Assembly

Page 45 of 109

IP End

LHC Serial No.: LMQXCO08-0
Notes:
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SPCCHILALEL 7 D= LIR30 727
September 14, 2005

(Q3) Inductance Nominal 15 to 16 mH
lind
Connect| Fermi CERN_ l-— KEK | Total Inductance
Hpor [VTalQ3 |EE1113 at | .
Loy [vTci03 [EET213 | o | 12201 .
Hpor |VTc1Q3 |EE1213 ci )
5.0
Lpor |VTb1Q3 |EE1313 b1 H
Nominal 30 to 32 mH
Total Inductance
Hpor {VT21Q3 |EE1113 at 21 92
-bpor {VIDIQ3 [EE1313 | b1 | T i
Q4 Power Lead
Q3 Power Lead “t Q\g |
(Q3) Q-Factor Nominal 1.0 to 1.2
|
Gonnect] Fermi FCERN KEK Total Q@
“Hpor |VTalQ3 [EE1113 al
Loy [VTc1Q3 |EE1213 ct [ 2
Hpor [VTc1Q3 |EE1213 ct ‘
Loor |VTD1Q3 |EE1313 b1 { 2_
Nominal 1.0to 1.2
Total Inductance
Hpor |VTalQ3 |EE1113 al \ 2
Lpor {VIb1Q3 |EE1313 b1 g
Heor Q4 Power Lead 'Q
Loor Q3 Power Lead ‘ -

] 5 * B 7
o i / wr222 Lidz g

chhnicfan(s) L

Q3 LMQXC Cold Mass Module Assembly
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1 jar // Ol

Date

Rev. E

LHC Serial No.: LMQXC08-0

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

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

3. Press line button to turn line on.

4. Connect wires as shown in Figure below.

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

5. Push blue button (function key) once.

6. Push OHMF button.

7. Verity arrow in readout is above the 4W T (meaning a 4 wire resistance measurement).

8. Read resistance in ohms and record in traveler.

ot HPa4STA —_—
e OO0 o el
(oo e e F e B — B — ] = =
j B i .H;%n ; e [ e s | s ] e [ s [ e Lo A
e 4183 s [ e e | e T e e = e L
0OoopBpoms 0
, 5
7 \
OHME "an Blue (h:nction) Button
U+ Black]
1+ Yellow S
sl E———
|- Green e
Thermometer
{RTD}
To measure the resistance of a Cryogenic (Warm-up) Heater

1. Use Hewlett Packard HP3457A digital multimeter.

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

3. Press line button to turn line on.

4. Connect wires as shown in Figure below.

5. Push blue button (function key) once.

6. Push OHMF button.

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

8. Read resistance in ohms and record in traveler.

Hewilett
Packard HP3457A SENSE INPUT
|- o I ot [ e Y s Y e ) o f e | H
awa DD |PBa0a ﬁ
Line =3 T3 e [ e | oo Bsmod
doopBpo o / (\ _[g\
T 3 = -
/ \
OHMF Button Blue (furiction) Button
Warmup
Heater
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC08-0
Notes:
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Q3 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Buiiding ( 5°): 70° F
MFR's
Component Fermi [ CERN Range Resistance Resistance
(Expedition)
Q3 RTD, primary TaQ3 | T78313 | 60to700 | U&.Q!J@ IR o
Q3 RTD, redundant ThQ3 | TT8323 | 6010700 | ¢/ . 74 o] w> FOE g
wire at top (CERBN #1 I+ et P s e e
(38 Cryogenic (warm-up) Heater (LE) - | ) ool prgara | - | s
_ wire at-bottom-(EERN #11-) B DRSS s B DR IR
Q3 Cryogenic (warm-up) Heater (Non-LE)
= WI1bQ3 | EH8323+ o
Q3C - ?ttop (CE)R: #t2|+(),\, ) 16101850 | I O
ryogenic (warm-up) Heater (Non- i
- wire at bottom (CERN #2 I W2bQ3 | EH8323 o
m T_:-A-‘-- (7 /‘f’/?]ﬁfgi&i‘r?"’ﬁ; \ /"(;F’_ /CEQ,
Technician(s) <! / Date !
Using the Hewlett Packard HP3457A digital multimeter, measure the Protection (Strip) Heater
Resistance for Q3.
Q3 Protection (Strip) Heater Resistance
Fermi CERN KEK Description Limit Resistance
11203 YT‘E-11_3-§-' AT e — P = ;-;ﬁ—-_f:f"._f
—_— Circuit A | 28to32q | 48,5
H2aQ3 | YT1113- HA2 ' ' i
H1bQ3 | YT1123+ HB1 .
CircuitB | 28to320 | 2% %
H2bQ3 | YT1123- HB2 9
) P - S e
Chne (1) iy J [ BT ot
Tech'nician(s) Ve Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC08-0
Notes:

Page 48 of 109



TD/Engineering & Fabrication Specification # 5520-TR-333729
September 14, 2005
Rev. E

182 Using the Valbalia 4300B, connect 10mA applied voltage thru the corrector Power Leads. Measure
Resistance and record in the table below.
Corrector Bus Leads

£ V3A ; V3B : H3A H3B ] B3A ; B3B B6A | B6B

R

v2A | v2B | H2A H2B } B4A | B4B AdA { A4B

ViA | ViB : H1A H1B § A2A | A2B A3A | A3B
(View Looking from DFBX into Q3)

W L .
C;::\z:: Readout Labels PTwer La::els Resistance R'::il:tl::cl:e
HI LO
A2A EE8223 0k - 057 t0..063Q
MQasXx EES223 A2B A2A | A2B 1.6 7.22 10 7.98Q
aA | AB .70 | 720t07.960
V3A EES113 O R 010 to .025Q
MCBXV | EEstis |  VaB van | vae [ Vb 16.57 t0 18.320
V3A V3B 17. 4% 16.56 to 18.31Q
H3A EE8123 O | 010100250
MCBXH EE8123 H3B H3A | H3B 0y 20 20.35 to 22.500
H3A H3B NS} 20.35 to 22.50Q
B6A EES613 el 010 to0 .0250
MCTX EEssi3 |  B6B BGA | BSB 01. 5~ | 9345 10 103.29Q
B6A B6B a7 . ha 93.33 to 103.15Q
B3A EES313 o) 010 0 .025Q
MCSX EEB313 B3B B3A B3B 359 26.47 t0 29.26Q
B3a | B3B 87 . (0% | 26.45 t0 29.230
PAA EE8423 e 00910 .011Q
MCOSX EE8423 AB AA | A4B .21 11.18 10 12.360Q
MA A4B N\ 9 11.12 t0 12.29Q
B4A | EESM3 Yol ~.01010.0250
MCOX EE8413 B4B BsA | B4B \9 . AL 11.86 to 13.11Q
B4A B4B LAY 1 12.16 t0 13.45Q
A3A EE8323 & 009 to .011Q
MCSSX | EEs323 A3B A3A | A3B T "11.59t0 13.81Q
A3A A3B Vh-AD 12.66 to 14.00Q
VT e 2O \ZQQI'[Q(@
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly 1.HC Serial No.: LMOQXC08-0

Notes:
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18.3 Attach Backing Splines as per Q3 Modute Assembly (ME-369900;.

i8.5 At the Non-IP End {Non-Lead End) wra
then wrap the uppermost bend of magnet and corrector b
springboard with whit

us with Nomex. Wrap the entire
€ glass tape followed by Kevlar St

ring (MA-369912) every ¥z - 34” as per Q3
Mod,

: / ¢ _ Z 7'5_/ a é

echnician(s)

Date

Q3 LMOXC Cold Mass Module Assembly

LHC Serial No.. LMQXC08-0
Notes:
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Using the Valhalla 4300B, connect 10mA applied voltage thru the corrector Power Leads. Measure
Resistance and record in the table below.
Corrector Bus Leads

Q3 LMQXC Cold Mass Module Assembly

~ Page 49 of 109

| V3A | V3B | H3A | H3B | B3A | B3B | B6A | B6B |
V2A | V2B | H2A | H2B | B4A | BAB | A4A | A4B |
S VIA ! VIB  H1A  Hi1B | A2A | A2B | A3A  A3B
T (View Looking from DFBX Into Q3) o
C;::cetnc;r Readout Labels P:):\:er Lall)::s Resistance R:.:ir;‘g:(l:e
A2A EE8223 i Olp 057 10 .0630
MQsX EE8223 A2B A2A | A2B T4 7.22 t0 7.98Q
A2A A2B 1:69 7.20 to 7.96Q
V3A EES113 02 .010 to .025Q
mMcBXv EES113 VaB V3A | V3B 17,y 16.57 to 18.32Q2
V3A V3B 17 .19 16.56 to 18.31Q
H3A EE8123 Neo)) .010 t0 .025Q
MCBXH EE8123 H3B H3A H3B i 20.35 to 22,500
H3A H3B &L ip 20.35 to 22.50Q
B6A EES613 NoU) .010 to .025Q
MCTX EE8613 B6B B6A | B6B A1.-07 93.45 to 103.290Q
B6A B6B N o 93.33 to 103.15Q
B3A EEB313 Koy .010 t0 .025Q
MCSX EE8313 B3B B3A | B3B PR 26.47 t0 29.26Q
B3A B3B 27 .2} 26.45 t0 29.23Q
AMA EE8423 . O .009 to .011Q
MCOSX | EEs423 AdB ma | mB |l Y 11.18 10 12.36Q
AaA AdB L35 1112 10 12.200
B4A EE8413 2 010 10 .025Q
MCOX | EE8413 B4B BaA | BB [ 17 5 11.86 to 13.11Q
B4A B4B 1Z X6 12.16 t0 13.45Q
A3A EE8323 Ol .009 t0 .011Q
MCSSX | EEs323 A3B AsA | aB | VB o4 11.59 to 13.81Q
A3A A3B (% 5 12.66 to 14.000
T\efhnicial’i(s) g Date

LHC Serial No.: LMQXC08-0

Notes: Per DR# 4323
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' A, .
\ 18.3  Attach Backing Splines as per Q3 Module Assembly (ME—3699()())( Repa/#ed HEEh ord y)
! _— yes
g, G Koy / 5’ S
ﬁiClan(s) kY Ve Date’ /

i
b

18.4 At the TP End (Lead End) wrap the Springboard Assemblies in Kapton and then wrap with Kevlar

slrmg}:r +369912) every ¥z - 34" over Kapton as per Q3 Module Assembly (ME- 3‘69900).6&%;&&@4

Techmcnanks) Date

18.5 At the Non-IP End ¢(Non-Lead End) wrap the entire Springboard Assembly in Kapton tape and
then wrap the uppermost bend of magnet and corrector bus with Nomex. Wrap the entire
springboard with white glass tape followed by Kevlar String (MA-369912) every ‘/z 34" as per Q3

Module Assembly (ME-369900). (Reppitsy Arend
] “ - / OML“T
(ﬂ-- ‘E‘:A N //://lf‘M korvery o(—/ LN A0
Technician(s) ~ Date i
i
J
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOQXC08-0

Notes: Per DR# 4323
Page 50 of 109



TD/Engineering & Fabrication

18.2

Specification # 5520-TR-333729
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Using the Valhalla 4300B, connect [0mA applied voltage thru the corrector Power Leads. Measure
Resistance and record in the table below.
Corrector Bus Leads

[ V3A V3B H3A H3B B3A B3B BSA BGBW o
V2A V2B H2A H2B : B4B A4A - A4B :
V1A V1B _' H1A ~ HI1B A2A A2 A3A A3B o
R (Vlew Lookmg from DFBXE%HQS) B
CET::;::" Readout Labels P:)::rer Laib:)Is Resistance Rgsoir:tz‘:cl:e
A2A EE8223 o -057 to .0630
MQsX EE8223 A2B A2A | A2B 1. 60 7.22 10 7.98Q
A2A A2B 1.4 7.20 to 7.960
V3A EE8113 O 010 to .0250
MCBXV EEB113 vaB V3A | v3B N, k9 16.57 to 18.32Q
V3A V3B 7 5| 16.56 to 18.310
H3A EE8123 OV 010 to .0250
MCBXH EE8123 H3B H3A HB | & a% 20.35 to 22.500
H3A H3B Ol np 20.35 to0 22.500
B6A EE8613 Noly 010 to .025Q
MCTX EE8613 B6B BeA | B6B | Q7 (o 93.45 to 103.290
B6A B6B 4. G 93.33 to 103.150
B3A EE8313 VO .01010..0250
MCSX EE8313 B3B B3A | B3B 9 6% 26.47 to 29.260
B3A B3B 10 26.45 to 29.230
AA EE8423 O | 009 to .011Q
MCOSX | EEsa23 A4B AA | AB ¥ 11.18 0 12.36Q
AA AB \| 5% 11.12 10 12.290
B4A EE8413 O 010 to .0250Q
MCOX EE8413 B4B B4A | B4B in 99 11.86 to 13.11Q
B4A B4B i 90 12.16 to 13.450
A3A EE8323 o | 009 to .0110
MCSSX EE8323 A3B A3A | A3B . <f) 11.59 to 13.81Q
A3A A3B 1%, 4g 12.66 to 14.00Q
(D Tosoo 2 %0 (g
Techmuén(s) 4 ) Date !

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMQXC08

Notes: Per DR 4326
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18.3 Attach Backing Splines as per Q3 Module Assembly (ME-369900).
C’ - T:l/\n T N S s
Technician(s) < Date :
184 At the TP End (Lead End) wrap the Springboard Assemblies in Kapton and then wrap with Kevlar
String (MA-369912) every V2 - %7 over Kapton as per Q3 Module Assembly (ME-363900).
= _— Il Pate !./‘}
Co . 4]ev[ 2
Technician{s) 8] Datef
18.5 At the Non-IP End (Non-Lead End) wrap the entire Springboard Assembly in Kapton tape and
then wrap the uppermost bend of magnet and corrector bus with Nomex. Wrap the entire
springboard with white glass tape followed by Kevlar String (MA-369912) every ¥2 - 34" as per Q3
Module Assembly (ME-369900).
T n RN
(-V' Ve =y A /("f C\”_/‘
Technician(s) i Date |
(33 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXCO08

Notes: Per DR 4326
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19.0 Beam Tube Insertion

i
m Tube (MC-369522) for damage. Clean Beam Tube using lint free Heavy Duty

19.1 Inspect the Bea
Wipers (Fermi stock 1660-0150) and Isopropyl Alcohol (Fermi stock 1920-0300) as per Insulated

Beam e Assembly for Q3 (MD-369838).
~ T /.25 o
-
Date

Using Ipsergion Tooling, insert the Beam Tube (MC-369522) into the Magnet Assembly as per
Wi

Bea _/‘;Inbe Insertion Tooling (MD-369789).

Y KA | 052k

S

echnician(s} Date
19.3 Place a mark 45mm from the Kapton insulation on Non-IP End of the Beam Tube.
/-25-04
Date

Technician(s)

19.4 ‘Verify the placement of the mark in Step 19.3 is correct.

| { j-z5-06
: b ew Chief Date
19.5 Using the Wachs Cutter, cut the Non-IP End of the Beam Tube at the mark.
P N p ,-52 : R o
\ - L e | 26 O
Technician{s) Date

* 19.6 Measure the inside Beam Tube length and record this measurement below.

Measurement

B35

Description

Beam Tube Length

Subtract 8630mm (+2mm)

(Length to be cut from IP End)

N

] /'chnici an(s)

Q3 LMQXC Cold Mass Module Assembly L HC Serial No.: LMOXC08-0
Notes:
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19.7 Using the sumber recorded in Step 19.6.2
Techmcmn(’s)
19.8 Verify that the Placement of the mark in Step 19.7 is correct.
@ i\, 3 ’-‘\ i - )
’dk_-—/ / - Pra (:) %4
Erew Chlef Date
19.9 Using the Wachg Cutter, cut th/e iP End of the )}lm Tube at the mark.
T —/ o ’ T
* Date
19.10 Measure and verify Beam Tube length is 8650mm (£2mm). Record Actug] Beam Tube Length below.
Actual Beam Tube Length I
({:\" R

//f

Technician(s)

7 OM (2 1/0c,
Responsible Authority/Physicist Date ’

19.11

Hipot the Beam Tube to coil, heaters and ground. (5kV) (Max. Leakage < 0.50A)

Have Crew Chief verify setup and sign below

before continuing,
7 126
rew Chief Date
Hipot l Leakage or Failure Voltage I Pass ! Fail

Beam Tube to coil, heaters =

and ground I . O75 LA I/ I

' | 26 o,

Date

| X An- devc
_ T

Responsible uthority/Physicist Date

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMOXC0s-0

Notes:
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20.0 Dome Instaliation

20.1 Reposition the IP End Dome as shown in Q3 Cold Mass Welded Assemb}y (ME-390529) using the
Horizontagl Witness Line from step 14.9.
“

R _ .
,.ff—'“—/jffc.-c,/' / — ’7' uLD

/f echnician(s) Date

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

(ME-369900).
@6&5\/\ E\’\r 226 -0 &
Rc‘sponsibﬂ Authority Date
20.3 Removcﬂ? End Dome.
‘Péchnician(s) Date

7 .
204 Tack weld the corrector mounting hardware in place as per Q3 Cold Mass Welded Assembly

(ME-390579).
. Yr 4. i ) i Sk

Weldor(s) Date

205 Puity / Stycast all nuts and bolts that remain unwelded.

e (- 2C-CG
_/féchmcmn(s) Date
20.6 Re-mstalI.IP End Dome. -
et T o 7 / ’(\..)(C
?—{"2 \FL‘C}"L'_ !

/Tezﬁnician( s) Date

20.7 Mark the location that the Shipping Restraint Nuts (MC-390294) will be welded onthe  Non-IP
5. v. End.
A o _—
" e I'27 e
Technician(s) = Date
208 Weld the Shipping Restramt Nuts (MC-390294). /
I A A 7/ o0&
Weldor(s) Date
)
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXCO08-0

Notes:
Page 53 of 109



At AAlg it Mip Vv A Rl et e AL el AR e AL S e

September 14, 2005
Rev. E

209 Reposition the Non-[P End Extension Tube as shown in Q3 Cold Mass Welded Assembly

(ME-390529) using the Horizontal Witness Line from step 11.10.
o
e R -
7 -22- 4.

jéchmfian(s) Date

20.10 Tac eld the Extension Tube {MD-390667) to the Cold Mass per (ME-390529).

4. L ) /2> [

@ eldor(s) Date

20.11  Verify shat the Expansion Loop has not been damaged and is functioning properly.

) /7 Techmician(s) Date

20. 1-2 Repositigh the Non-IP End Dome.
: e _,4-—-—&_\% _
z,(,c«/ : ) D7
%echnician(s) Date
20.13 Verlfy ;l}gt' the Spider Assembly (MDB-430096) has not been damaged and is functmnmo properly.
A —
T jee s [~ 277

):c/chmcwn(s) Date

20.14  Ensure Spider Assembly (MB-430096) is installed properly as per 33 Module Assembly

(ME-369900).
RCado Q& e 2lu e
Regponsim Authority Date

20.15 Tack weld the Non-IP End Dome in place at approximately 6-8 places around the Dome as per
ld Mass Welded Assembly (ME-390529).

/L/Vl'// o /6 2/ G

Wcldor(s) Date

20.16  Tack weld the IP End Dome in place at approximately 6-8 places around the Dome per Q3 Cold
Mas}§, Welded Assembly (ME-390529).

S f e ) /2 5/a6

AWeldor(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOQXC08-0
Notes:
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n-IP End Extension Tube as shown in Q3 Cold Mass Welded Assembly
Q) using the Horizontal Witness Line from step 11.10.

chmc1an(5) Date

20.10 Tac weld the Extensmn Tube (MD-390667) 1© the Cold Mass per (ME-390529).
e — 2 /1 O L
%mor(s) Date

20.11

the Expansion Loop has not been damaged and is functioning propetly.

Z- )-8

cchnician(s) Date
20.12 Ril;yhe Non-IP End Dome.
; TR T P
T (e Z/'dﬂ
“Téchnician(s} Date

20.13 amaﬂcd and is functioning properly.

7 ~ Bl

DaEe

20.14  Ensure Spider Assembly (MB-430096) is installed properly as per Q3 Module \ss;mbl)(}j‘i)t & N

(ME-369900). MouE!
Responsible Authority Date
20.15 Tack weld the Non- [P End Dome in place al approximately 6-8 places around the Dome as per
Q3 Col_gf Mas.\ \Vuldud Aswmhh ME-390529). / /
A A 201 /o6
Wcldor(s) Date 4

20.16  Tack weid the IP End Dome in place al approximaiely 6-8 places around the Dome per Q3 Cold
Masb W ided Assembly (ME- -390529).

Date

Q3 LMQXC Cold Mass Module Assembly ILHC Serial No.: LMOXC08-0
Notes: Per DR# 4323
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a4

Maximum Leakage is 3 pA.

' -
} l>\ 20.17  Hipot the Cable Busses according (o tables below. Hipots are done @

Specification # 5520-TR-33372¢
September 14, 2005

Rev. E

3kV. Hold for 30 seconds.

Fmifno Bize

Hi Potential
Ramp Rate (3000 V) Grounded Leakage
Everything
10 V/sec 8L else 1O 7 nh
Everything
10 V/sec 5L gl 4 af)
Everything )
10 Visec 5U eloe 22 4y
3 V/sec. . q :
Coil - Ground 8U E"e;:::'“g o0 A
Coil - Strip Htrs
3 V/sec. .
Strip Htrs - Ground | Strip Heaters Eve;lyst;ung ! 4 /_/}
Strip Htrs - Coil ih
AT 22
Feg nician(s) Date

Q3 LMQXC Cold Mass Module Assembly

Page 55 of 109

LHC Serial No.: LMQXC08-0
Notes: Per DR# 4323
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‘) 20.18  Hipot according 1o tables below.

Q3 Corrector and Bus Hipots
Looking into Non-IP End of Q3

Looking from DFBX to Q3

Gray — 500V f 1 Others - 0V ### 1 Others —0V

f V3A vaa H3A Hsa BsA ‘“ B3 7 .McBXA| This shows the
S ': 7 : i M MCSO corrector bus in its
V2 A VZB H2A HZB B4 CSOX final configuration as

HIA HIB AzA _ Aga, it enters the DFBX

P SPAPIS: SEH

Need to verify that there — o N LN B
is no continuity between
any of these paths '

Measurement

Hipot#1 V3A V3B H3A H3B . B3A B3B B6A BG6B 5f
Gray — 500V Y von 1 Vean Bas asa A L 7]4 ua

Others —OV A2A  A2B A3A  A3B

Hipot#2 VvaA V3B H3A  H3B B3A B3B - BOA BB

Gray - 500V |
A28 A3A  A3B

Others — 0V
Q& 0%

/ Hi:)jot #3 | ee woa e o Bp mea meB O 7
Gray-500v | V2A V2B H2A | H2B B4A B4B  AA  AdB uA

Others—OV = V1A  VIB HIA HIB A2A  A2B AB

Hipot#2 V3A V3B H3A HB B3A
Gray - 500V V2A V2B H2A  H2B B4A

Others—OV  VIA ViB HIA HIB  A2A

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC08-0
Notes: Per DR# 4323
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20.0  Dome Installation

20.1

20.2

203

204

20.5

20.6

207

20.8

Q3 LMQXC Cold Mass Module Assembly

Reposition the IP End Dome as shown in Q3 Cold Mass Welded Assembly (ME-390529} using the
Horizontal Witness Line from step 14.9,

Technician(s) Date

i;:
yd
y
S
J/‘

I //

o
Ensure Spider Assembly (MB-430096) is installed ;y@f)erly as per Q3 Module Assembly
(ME-369900).

e
"
=

Responsible Authority Date

Rem0§r¢ IP End Dome.

chhniciéﬁ_(s) R Date

Tack weld the corrector moupting hardware in place as per Q3 Cold Mass Welded Assembly
(ME-390529): ‘

Weldor(s) C Date

Putty / Stycast allnuts and bolts that remain unwelded.

Technicianfs) Date

Re-install IP End Dome,

Technician(s) ‘\‘ Date

Mark the location that the Shipping\Restraint Nuts (MC-390294) will be welded on the Non-IP
End.

Technician(s) Date

Weld the Shipping Restraint Nuts (M(C-3902¢4).

kY
\

Y

Weldor(s) Date

LHC Serial No.: LMQXC08

Notes: Per DR 4326
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20.9 Reposition the Non-1P End Extension Tube as shown in Q3 Cold Mass Welded Assembly
(ME-3903529) using the Horizontal Witness Line from step 11.10.

S RN, 2] ‘/(/ e

Technician(s) Date ' 7

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

- /5//[7?"'/4 oo A Z]ot

Weldor(s) Date’ /

20.11  Verity that the Expansion Loop has not been damaged and is functioning properly.

ST '8 / ¢
O 2| 0C
Technician(s) - Date!

20.12  Reposition the Non-IP End Dome.

C T Ao ot
Technician(s) - Datel ]

20.13  Verify that the Spider Assembly (MB-430096) has not been damaged and is functioning properly.

,Y\‘» E = ij\ ;{ e . ! ‘f".l - .’.
{ o T A
1

A
Technicién(s) &e Date’

20.14  Ensure Spider Assembiy (MB-430096) is installed properly as per Q3 Module Assembly
(ME-36§900).

AN

Responsit}le Authority Date

20.15 Tack weld the Non-IP End Dome in place at approximately 6-8 places around the Dome as per

QS"‘ ¢old Mass Welded /;xssembly {ME-390529)}.
7Y A/ - 2/?/@(%

Weldor( s‘) Date

20.16  Tack weld the IP End Dome in place at approximately 6-8 places around the Dome per Q3 Cold
M:;s 'W\Nelded Assembly (ME-390529).

We_ldor\(é) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC08

Notes: Per DR 4326
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} 20.17  Hipot the Cable Busses according to tables below. Hipots are done @ 3kV. Hold for 30 seconds.
Maximum Leakage is 3 pA.
Hi Potential
Ramp Rate (3000 V) Grounded Leakage
Everything Z0
10 Visec 8L olse 6?"‘6%(‘ A
10 V/isec 5L Everything P
else i) A.
Everything -
10 V/sec 5U else i &Y ‘A
3 V/sec. .
Coil - Ground 8u Evegst:mg \Dq \/\A
Coil - Strip Htrs
3 V/sec. .
Strip Hirs - Ground | Strip Heaters Evegstgmg ,4 A 8 0\ A
Strip Hirs - Coil
O e 5\¥l0G
Technician(s) P! Date & !

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOQXCO08
Notes: Per DR 4326
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20.18

Hipot according to tables below.

Q3 Corrector and Bus Hipots
Looking into Non-IP End of Q3

Looking from DFBX to Q3

Gray - 500V

TR e

MCBXA
Q2.

vss : H3A Has B3A

H2A H2B B4A

V1A V1B H1A - H1B A2A

_ Others - OV

B3B
B4B
A2B .

### Others ov

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

' B6A . B6B :MCBXA

~ MCSOX

A4A A4B
A3 A ASB
MCSOX

Need to verify that there mn* M
is no continuity between :
any of these paths :

Hipot #1

Gray — 500V
Others — 0V

BGA

Aaa
 A3A

Hipot #2 ‘
Gray — 500V .
Others — QV

Hipot #3 :
Gray — 500V

3| H3A  H3B "

- V2A - V2B

H2A

H2B
A2

B4A

Others -0V V1A I VIB  H1A ' HIB
Hipot #4 _vaA V3B H3A -

HSB

Gray - 500V -

vaa V2B

Others-ov =

V1A viB

H1B

(23 LMQXC Coid Mass Module Assembiy

st 5
A2A

B3B
B4B -
A2B CA3A

B3A
B4A ;

A3B

",1 /f" ?ﬂ/ /u

LHC Serial No.: LMOQXCO08
Notes: Per DR 4326
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Q3 Corrector and Bus Hipots
Looking into Non-IP End of Q3
l.ooking from DFBX to Q3
Measurement
Hipot#5 V3A vas H3A HSB B3A BSB BsA BGB
Gray-500v . | V2A  vzB | H2A | HB 1 A4A MB 03 A
Others -0V ' V1A V1B ' H1A H1B - A2A  A2B ! A3A A3|3
Hipot #6 M )
Gray - 500V
Others - 0V :
Hipot#7 - V3A | V3B | | LOSETIN
Gray - 500V - V2A vzs H2A st B4A 1 B4B | AdA % A4B
Others - DV,-; v viB H1A H1Bf '
T ST afes|oe
Techmuan(s) 0 Daté '
20.19  Weld the }T(tension Tube (MD-390667) to the Cold Mass per {(ME-390529).
Weldor(s} Date
2020 Weld the Non-IP End Dome, skip weld around to minimize distortion as per Q3 Cold Mass
Welded Assembly (ME- 350529).
v | A
Weldor(s) Date
20.21  Weld the IP End Dome, skip weld around to minimize distortion per Q3 Cold Mass Welded
Assembly (ME-390529).
vl
Wc!dcgr(s) ' Date
)

Q3 LMQXC Cold Mass Module Assembly

Page 57 of 109

LHC Serial No.: LMQXC08
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20.17  Hipot the Cable Busses according to tables below. Hipots are done @ 3kV. Hold for 30 seconds.
Maximum Leakage is 3 pA.

Ramp Rate Hi(;)o;g::lt)iai Grounded Leakage

10 Viseo | 3 oL _.E.ve;lsr-stzing | w(/{ A “

10 V/sec 5L Evegstz " % ()97 A 4

BN Ry

3V_Isec. Everythin -
ot || 208 um
.gtti,:ﬁis-erpuhd:: Strip Heaters. .'E"'-eé;";‘i‘i“g” | . 0l§ /0#
Strip Hirs - Coll . b —_—

Ij/w - -2 9-06

?&micién(g) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC08-0

Notes:
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20.18 Hipot according to tables below.
Q3 Corrector and Bus Hipots
Looking into Non-IP End of Q3
Looking from DFBX to Q3
Gray-500V | [ Others—oV ### | Others — OV
MCEXA: 1 V3A { V3B | H3A | H3B | B3A | B3B | BGA | BSB T McBXA|  This shows the

g . O corrector bus in its
G2 | vaA V2B | H2A | H2B | BaA B4B .‘"L“,Amﬁfm . IMCSOX ™ final configuration as

Q1F I VIA VIB HIA{HIB | A2A : A2B | ASA | A3B | it enters the DFBX

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

7T

;o
o

Hipot #1 B3B  B6A | B6B |
Gray — 500V B4B | AdA . A4B :
Others —OV : A28 | A3A  A3B ’

Hipot #2 B3B ; BGA mBﬁBw §, o
Gray ~ 500V BAB | A4A : A4B 1 _IZfJ_M
Others — OV A2B i A3A i A3B |

Hipot #3 B3B : BBA BGB _
Gray — 500V L V2A A - B4B | A4A A4B A
Others—OV [~ _ ViIA VIB . HIA  H1B | A2A | A2B . A3A A3B

Hipot#3 | ?;ivaA vsa H3A_ H3B N
Gray — 500V _V2A V2B | H2A | H2B | . __ » uA
Others — OV VIA f V1B | HIA HIB | A2A 1 A2B A3A © A3B |

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOQXCO08-Q

Notes:
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) Q3 Corrector and Bus Hipots
Looking into Non-IP End of Q3
Locking from DFBX to Q3
Measurement
Hipot#5 : .1 V3A | V3B | H3A | H3B B6A | B6B |
Gray-500V | | V2A | V2B | H2A | H2B AdA | A4B | A
Others-OV | | v1A | VIB ! H1A | HIB ASA i A3B |
Hipot #6 “.-% VBA ¢ V3B | H3A | H3B | B3A
Gray-500vV i 1 V2A | V2B | H2A | H2B | B4A
Others~OV ;" §{ V1A | VIB | H1A | HIB | A2A
Hipot#7 | | V3A |1 V3B { H3A ! H3B | B3A | B3B | B6A | B6B
Gray — 500V | V2A : V2B | H2A ; H2B | B4A | B4B
Others-0V { V1A | VIB | HIA { HIB | A2A | A2B
3 .
4
Technician(s) Date
@ Weld the Extensfon Tube [D-390667) to the Cold Mass per (ME-390529).
/ ’ A-F-ce
. Date
7
{ 20.20}  Weld the Non-IP End Dome, skip weld around to minimize distortion as per Q3 Cold Mass
_Welded Assembly{ME-290529).
/b///_ f st i e Ao
Weldor(s) - ( Date
20,21 Weld the IP Engbomc, skip weld around to minimize distortion per Q3 Cold Mass Welded
Assembly (ME-390529).
VYL Y/ s 4 // © /047
Weldor(s)v Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC08-0

Notes:
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21.0 Suspension Systermn Assembly

21.1 Clean the Suspension System with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes
(Fermi stock 1660-2500) or equivalent.

Part Name Part Number Quantity Completed
Fixed Support Assembly (ME-390041) 1 L
Sliding Support Assembly (ME-390042) 1 .
Tie Bar Assembly (ME-390400) 2 -

Tie Bar Shim, 6.4mm (.250°") (ME-390118) 4 <

Tie Bar Skim, 2.4mm (,093”) (ME-390119) 4 e
Tie Bar Shim, 0.8mm (.031) (ME-390120) 4 P
Suspension System Adjusting Screw (MB-390039) 8 -

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

(.656” ID x 1.38” OD 13 THK STN STEEL) | (MA-390377) 8 -

Label the IP End and the Non-IP End of the Vacuum Vessel with a temporary st1cker or equwalent.

O o o /((-f/ﬁ i }’?,V l LY
Technician(s) { / Dale
21.2 Insert the Fixed Support Assembly (ME-390041) into the Vacuum Vessel and position at the
IP End.
- — / v
Techmcmn(sj ( / / “ Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOQXCO08-0
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‘ 21.3 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

" . / | /2% Joc

Technician(s) o / Date !
/

214 Adjust the Vertical and rotational alignment of the Fixed Supports using the Suspension System

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

Adjusting Screw
{MB-390039)

oo Lowsin 1[04/ 00

chﬁnician{s) O// Date
215 Insert the Sliding Support Assembly (ME-390042) in to the Vacuum Vessel and position at the
Non-IP End.
o~ . % . 7 | .
O N Cooe A i foe T Sy /JZ & /O(D
Technician(s) - }/ Daté /
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC08-0
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716  Install the Suspension System Adjusting Screws (MB-390039) and Socket Head Cap Screws
(MA-393021) into the Vacuum Vessel to hold the Sliding Support Assembly in place. Coat all
serew threads with Molybdenum disulfide prior to installation.

i

ARRE™ T S Do
Q“ -\?‘A’\' 2 . et 7//:_; ot AT l 9?._ 5\(’ / &/
Technician(s) ) Date ;

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

Adjusting Screw
(MB-390039)

1 T I
g o ! " N , "
; ,‘ "\’J"‘-“x e _ R T iagiy E ! Ef A, 2 / OL/
Technician(s) /’3 _ Datg !
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.; LMOXC08-0
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Assemble the Suspension System using the Fixed Support Assembly (ME-390041}), the Sliding
Support Assemblies (ME-390042) and the Tie Bar Assemblies (MC-390167). Insert Tie Bar
Shims (MC-390118), (MB-390119) and (MB-390120) between the Sliding Support Assemblies
(ME-390042) and the Tie Bar Assemblies {MC-390400) as required.

(Reference drawing: ME-390525).

FN e - - .
A PN /jféuﬁ—y /()a%;rwg I"ﬂ‘k - O
Techniciar{(s) ad / Date

Measure the distance between the Suspension Rings at the bottom of the Threaded Rods (Measure
from the face of one stainless steel lug to the face of the other stainless steel lug) 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 <415 mwm)

Non-IP Southto IPSouth 422 mw
O B s i 0% oo

Technician(s) a Date

s

LHC Serial No.: LMQXC08-0
Notes:
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21.10  Measure two places (in mm) (See positions in figure below while facing Vacuum Vessel End)
from the face of the IP End Vacuum Vessel Flange to the inside surface of the I End Suspension
System’s G-11. (Fixed Support).

Je—— Fixed Support
inside Vacuum |
Vessel ‘_; . :
+ (Mga ?ure s Position |- \ Position
istance) #1 . "
Vacuum Vessel i
Flange

IP End - Vacuum Vessel IP End - Vacuum Vessel

Side View (Cut Away) End View

Measurement recorded from Position #1 to the Fixed
Support inside the Vacuum Vessel: ;L 1 mm
S

Measurement recorded from Position #2 to the Fixed

-

Support inside the Vacuum Vessel: .. C

mm
Total of both measurements: 1" [  mm
Divide the above Total by 2 and record the average L
measurement here: (U & mm
- s 3 i
- Vitp ey
Techtician(s) 7 yd Daté !
/
Q3 LMQXC Cold Mass Module Assembly 1L.HC Serial No.: LMQXCO08-0
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2111 Measure two places (in mm) (positions in figure below while facing Vacyum Vessel End) from the

; face of the Non-IP Eng Vacuum Vesse] Flange to the inside surface of the Non-IP End Suspension

System’s G-11. (Sliding Support).

Sliding Support
inside Vacuum

M (Measure this . -
Distance) Position 2 Position

#2

Vacuum Vesse!
Flange

Non-IP End - Vacuum Vesse|

- - Non-IP End - Vacuum Vessel
Side View (Cut Away) End View

Measurement recorded from Position #1 to the Sliding F
Support inside the Vacuum Vessel: LB RO/D mm

Measurement recorded from Position #2 to the Sliding )
Support inside the Vacuum Vessel: 5 OCE mm

Total of both measurements: A\JO 15 mm

Divide the above Total by 2 and record the average )
measurement here: & qu mim

2/ 100G

Date
2112 Label the IP End Support and the Non-Ip End Support.
{Writing on the G-11 Support is acceptable).
- N Ao, h O
Techniciah(s) 'S Date |

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMQXC08-0

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

21.13 Loosen
m the Vacuum Vessel.

Suspension System fro
/

A
hrfician(s) ‘s

Tec
ayout Tocling & Assembly

sion Tooling for Q3 Assembly per Cryostat L.
e necessary adjustments 1o the

21.14 Configure the Suspen
Suspension Assembly on the tooling and mak

(ME-364604). Place

rooling.
y /,. ;}O(f
- il
Date

Technician(s) &
¢ Suspension Mounting Brackets (MD-390279) to the Support Assemblies.

o i o
Date

71.15 Assemble th

21.16  Slide the Suspension System over the Cold Mass and place on tooling. The Suspension system may
d Jocations prior to disassembly.

be disassembled during this step. Record shim sizes an

to the Cold Mass with respect to

Note(s):
Ensure that the Suspensien System is configured properly
the IP and Non-1P Ends.
' E. "~ f YAty
' e g
Date
2147 king collars exist only at IP End support.
7 -1 -0k
D
Date

nt between the Cold Mass and the Support system. Install shims between the

21.18 Establish alignme
Steel Blocks on each support as needed.

Brass Slide Bars and the Stainless

Record Shim size and location below.

3

East-North OO ) East South - O eH0
; R

West-North oY west-South . O%O
) T 311 Ol

Technicidn(s) Date

LHC Serial No.: LMOXC08-0

Q3 LMQXC Cold Mass Module Assembly
‘ Notes:
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2119 Verify the Alignment of the Cold Mass and the Support System.

//~—\f£¢&_~ Z‘ /}-G‘Q‘,

Créw Chief Date

2120 Weld the Cold Mass to the Qutboard Cold Mass Brackets (MB-430082) as per Q3 Module

Assembly (ME-390900). . .
S L Lo 203 b6

Weldor(s) Date

21.21  Add 112.5mm to the number recorded in Step 21.10 and record below.

Recorded average measurement from Step 21.10: RS 4%} 5/
Add: + 112.5 mm

Record New Total: 7 | ) ] O
T/éj | 13 -O6

/:hmcmn(s) Date

21.22  Add 337.5mm to the number recorded in Step 21.11 and record below.

Recorded average measurement from Step 21.11: 2007

Add: + 337.5mm

Record New Total: C-’ )74 é -

W/:/@? 23 96

Techhician(s) Date

21.23  Position the IP End of the Beam Tube at the distance recorded in Step 21.21 from the inside surface

of the IB-G-10 support
7 Z 3 o6

Tﬁmlclan(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC08-0
Notes:
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21.24  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 21.22.
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: 3 34&
Recorded measurement from Step 21.22: /54 & >/
i e S
T#chnician(s) Date
21.25  Measure from the IP End of the Beam Tube to the Spot Face on the IP End Dome. Record below.
}eeord measurement here: - 5
Teghnician(s) Date
21.26  Subtract 15mm from the number recorded in Step 21.25. This is the Spacer width for the IP End.
Record below.
Recorded Measurement from Step 21.25: < !
Subtract: - 15mm
Spacer width for the IP End:
i o e N
Tgchnician(s) Date
2127 Measure from the Non-IP End of the Beam Tube to the Spot Face on the Non-1P End Dome.
Record below.
Record measurement here: . (.
TS — - - . )
[y i TR
.ﬂ(echnician(s) Date
21.28  Subtract 15mm from the number recorded in Step 21.27. This is the Spacer width for the Non-IP
End. Record below.
Recorded Measurement from Step 21.27: N
Subtract: - 15mm
Spacer width for the Non-IP End: SRIEL
Y C e
y Suiay = 5 D
TecKnician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC08-0
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22.0 Cold Bore
22.1 Position the Beam Tube (MC-369522) longitudinally per Q3 Cold Mass Welded Assembly
(ME-398529).
e 1.1
Dears e 2.7 e=
7hnician(s) Date
722 ~ Flare both ends of the Beam Tube using Flaring Tool (MC-390416) per Q3 Cold Mass Welded
AsseWME-B%SZQ).
D \T//W )7 @
P echnician(s) Daie
22.3 Add Spacer between Beam Tube Flange and IP End Dome, if necessary.
Spacer Added?  YesTi_  NoO
s
, 2/ /3 / g6
Téchnician(s) Datb
22.4 Position Beam Tube Flange (MC-390538) over the Beam Tube and onto IP End Dome per Q3
old M ﬂeldcd Assembly (ME-390529). 7
Dy Mz . 217 o
";échnician(s) Date
22.5 Weld the Beam Tube to the Flange at IP End as per Q3 Cold Mass Welded Assembly
(M"E-3’903;29). . .
go WA {f A 2. 1770
Weldor(s) Date
796  Position the Beam Tube Flange (MC-390538) over the Beam Tube and onto the Non-TP End
Dosge (Q3)ger Q3 Cold Mass Welded Assembly (ME-390529).
‘ -7
Dot WA D C -/ TS
Tea{nician(s) Date
22.1 Weldﬁeam Tube to Flange at Non-1P End as per Q3 Cold Mass Welded Assembly (ME-390529).
/7 - / l‘h:’& e ) - -
&J& / k_/(ﬁ{ ﬁ/ ‘ . [ o - [/ 7._’ Q g‘,
Weldor(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC08-0
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23.0 Electrical Inspection

23.1 Perform an electrical inspection on each of the Indjvidual 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:
L Ineasure the Resistanc d Mass:

Use Valhalla Scientific 43008 digital micro-ohmmeter.

Set Test Current to 0.1 amp.

Set Scaie to 2V full scale.

Turn temperature compensation on.

Turn test current off.

Connect Iy to “A” Lead as shown in figure 23.1-A.

Connect I 5 to “B” Lead as shown in figure 23.1-A.

Turn test current on.

Connect Vi and V o to voltage taps as shown in resistance table.
10. To measure Tota! with leads, connect Vi to “A” Lead and Vioto “B” Lead.
11, Atthe IP End, jumper the 8Ka lsads as shown in Figure 23.1-A.
12. Read resistance and record in traveler.

LONPOL WD~

I “B” Lead
“A” Lead I
~“B” Lead I
Q3 Non-IP End (Non-Lead End) I Q3 IP End (Lead End)
Lead Configuration i Lead Configuration
“A” Lead
SCIENTiRG 43008 ” —c e (Left side)
© g g S “B” Lead 8Ka
Resistance o T 6O O 03
Votagy © [ Py, e o, 5Ka
(Right side)
5Ka 8Ka
Non-IP End IP End
Figure 23.1-A
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC08-0
Notes:
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(Q3) Resistance Nominal 3.35 to 3.45
Vv i r
oltage Tap Serial Numbers Total Resistance
Connect| Fermi CERN KEK
Vi |VTalQ3 |[EE1113 |  af :
Vio |VTc1Q3 |EE1213 c1 2,412 Q
Vi |VTclQ3 |EE1213 c1
Vio |VTblQ3 |EE1313 b1 ?)"flLf Q
Total Resistance with Leads
Nominal 6.75 to 6.85
~ Vy |VTalQ3 |EE1113 |  af _ -
Vo [vrbiQs |EE1813 | bt [w&’)lo Q
Vi Q4 Power Lead
Vio Q3 Power Lead (ﬂ / 8‘1 “/ Q
. _2 } BYR-14
Tecﬁr?lcian(s) Date
Check resistance of Redundant Voltage Taps.
Q3 Redundant Voltage Taps Nominal 3.35t0 3.45 Q
Connect Fermi CERN KEK Resistance
Vw | VvTa2Q3 | EEt123 a2
Vo | Ve | EEem | @ | .97 d
Vi VTc2Q3 EE1223 c2 5
Vio VTb2Q3 EE1323 b2 ’ L// é; o
Wesd SIEY2
Technician(s) Date r
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC08-0
Notes:
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To measure Ls and Q of a Q3 Cold Mass:

1. Use Agilent 4263B LCR Meter.
2. Turn power on by pushing line button. Wait 30 seconds until display screen is fit.
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 23.1-B.
7. Connect L., to “B” power lead as shown in figure 23.1-B.
8. Connect Hy and L, 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 [ s

gL

Q3 Non-IP End (Non-Lead End) I Q3 1P End (Lead End)
Lead Configuration 1 Lead Configuration
“A” Lead gKa wBKa
m_mm (Left side) —
“B” Lead BKa Q 3
5Ka
(Right side)

5Ka
Non-IP End

Figure 23.1-B

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXCO08-0

Notes:
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. (Q3) Inductance Nomina! 15 to 16 mH
! Voltage Tap Serial Numbers
Gommactl Fermi CERN KEK Tot:-fil. Inductance
' Lpor |VTc1Q3 |EE1213 c ‘ mH
Hpor |VTc1Q3 |EE1213 ci 1. 9%t
Lpor {VIb1Q3 |EE1313 b1 mH
Nominal 30 to 32 mH
Total Inductance
Hpor [VTalQ3 |EE1113 | a1 | 3’ o009 '
Leor |[VTbIQ3 |EE1313 | ‘b1 | - - ‘mH
Hpor Q4 Power Lead GO T
Lpor Q3 Power Lead ' mH
(Q3) Q-Factor Nominal 1.0 to 1.2
Voltage Tap Serial Numbers
Tot
Connect] Fermi | CERN | KEK otal @
Hpor |VTalQ3 |EE1113 at | 2
Loor IVTcIQ3 [|EE1213 cl '
HpQT VTclQ3 EE1213 ¢
Nominal 1.0to 1.2
Total Q
Leor |VTbIQ3 |EE1313 - b1 '
Hpot Q4 Power Lead P
[/
Lpot Q3 Power Lead
7 A
YA, Z /3 ¢¢
Teql(nician(s) Date
}
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC08-0
Notes:
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To measure the resistance of a Thermometer (RTD);

1

2.
3
4

@No;

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

Connect wires as shown in Figure below.

U+ {Black) to Sense Hi

i+ (Yellow) to Input Hi

U- (Red) to Sense L.O

|- (Green) to input LO

Push blue button (function key) once.

Push OHMF button.

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

Read resistance in ohms and record in traveler.

Line

a

Hewlett
Packard HP3457A

OO gooacoed
s I s I e e B e | = e ] |
OO oD
s ) o e Y oot | o o e e R S = = o

o ] | o —|
, 3

/ \

OHMF Button Blue {function) Button

U+ Black
I+ Yellow |~ .

U- Red p———————""

kGreen|———

Thermometer
(RTD}

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

1. Use Hewlett Packard HP3457A digital multimeter.

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

3. Press line button to turn fine on.

4. Connect wires as shown in Figure below.

5. Push blue button {function key) once.

6. Push OHMF button.

7. Verify arrow in readout is above the 4W T (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 traveier.

Packerd HP3457A SENSE INPUT
OO0 oo /Q

Line 3 3 s s F OOocDooco —ong
Doogmpoo o

Fi kY - -

/ \

OHMF Button Blue {function) Button
Warmup

Q3 EMQXC Cold Mass Module Assembly

Heater

Page 72 of 109

Rev. E

LHC Serial No.: EMQXC08-0
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Q3 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (x 5°): 7
MFR
Component Fermi | CERN Range Resistance Resistance
(Expedition)
Q3 RTD, prmary - T | 118318 | eoto700 | (7.9 o F07 o
Q3 RTD, redundant To03 | TT8323 | e0to70Q | (ST of (Y. 490
Q3 Cryogemc (warr_n—up) Heater (LE) - WiaQ3 | EHB313+ R :
wire at top (CERN #1 |+) - /
— T - 16 to 18.5Q (}jq[
(13 Cryogenic (warm-up) Heater (LE) - W2aB EHB313- : R RV 2 .
wire-at bottorn (CERN #1 1-) ~ Jhtnd o 0
Q3 Cryogenic (warm-up) Heater (Non-
A w1bQ3 | EH8323+
- t N
— I(;E) wire ?t op (CE)RHe#Q I:L 16 to 1850 My 2o
ryogenic (warm-up) Heater {Non- _
LE) - wire at bottom (CERN #2 |- W2bQ3 | EH8323 j
L e D 2 /2 Bl
s¢hnician(s) Date

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

Resistance for Q3.

Q3 Protection {Strip) Heater Resistance

Fermi | CERN KEK | Description Limit Resistance
H1aQ3 | YT1113+| HA1 c. n | 2810320 | o

RE S — Sircui 0 Z 4.
H2aQ3 | YT1113-| HA2 R & o RO _C’g
H1bQ3 [YT1123+| HB1 -

CircuitB | 28to320 | 29 477

H2bQ3 | YT1123-| HB2 o

Technician(s)

Q3 LMQXC Cold Mass Module Assembly

Page 73 of 109

2 13Ok

Date

LHC Serial No.: LMQXC08-0

Notes:



SRR ALLAUUIL T 00 2U- 1L 000 1 2Y
September 14, 2005

Rev. E
232 Check Q1 & Q2 Instrumentation Bus Wires for Continuity.
Module|Pin Fermi CERN KEK Description Done
x///Mz 1 VTalQt | EE1111 al Q1 Lead Vohtage Tap "a" , primary -
(/ U M2 |2 VTa2Q1 EE1121 a2 |Q1 Lead Voltage Tap "a", redundant —
v % VIcIQl | EE1211 | ¢l |Q1 Center Voltage Tap 'c", primary -~
M2 | 4 VTc2Q1 | EE1221 c2 Q1 Center Voltage Tap "¢, redundant -~
A M5 vibior | Eftau b1 _(Q1 Lead Voltage Tap "b", primary g

M3 | 1 VTc1Q2a | EE1212 Q2a Center Voltage Tap "c*, primary

™3 |3 VTa2Q2a | EEM22 Q2a lead Voitage Tap *a*; redundant o

M3 4 VTa1Q2a | EE1112 Q2a Lead yoltage Tap_ "a", primary L
Tt M3 |5 VTb2Qt | EE1321 b2 @1 LeadVeltage Tap "b*, redundant %
M | VTc2Q2a | EE1222 Q2a Center Voltage Tap "c", redundant 7
W /JVI4 3 VTb1Q2a | EET1312 22a L-ead Voltage Tap "b", primary '
S Ma | g VTb2Q2a | EE1322 Q2a Lead Voitage Tap "b", redundant s
A Mt | 5] VioiQen | EEteiz Q2b lead Voltage Tap "b*, primary

A M5 |2 VTc2Q2b | EE1522 Q2b Center Voltage Tap "c", redundant ]

LAY M5 | 3 VTe1Q2b | EE1512 Q2b Center Voltage Tap *c”, primary v L
_/V/ M5 | 5 VTb2Q2b | EE1622 Q2b Lead Voltage Tap "b" redundant 3 A

S HE VTa1Qzb | EE1412 Q2b Lead Voltage Tap "a”, primary- ~
M |

M6 2 VTa2Q2b | EE1422 Q2b Lead Voltage Tap "a", redundant

) 2 e -ICorrector voltage tap Q1-H1 (skew dipole) (on | _
L/&,. MB 1 VTHI EE8121 -IMCBX, MCBXH, A+ lead)
L Corrector voltage tap Q1-V1 {normal dipole) (on| . ~~
L’é_ M8 121 viwi EEB111 MCBX, MCBXV A+ lead)
3 N R [Corrector voltage tap Q2-H2 (skew dipoie) fon
“l M8 3 VTH2 EEB122 MCBX, MCBXH, A+ lead) -
|~ Corrector voltage tap Q2-v2 (normal dipole) {on
L ve 4| vive EEB112 MCBX, MCBXV, A+ lead)

g Q1 Cryogenic Heater lead end - wire at top Vs
—1 M0 | 1 W1aQ1 EH8311+ (CERN #1 18) =
L /iVHO 5 W2aQ1 EH8311- Q1 Cryogenic Heater iead end - wire at bottorn ]

(CERN #1 1)
\X/ Q1 Cryogenic Heater non-lead end - wire at top
M10 | 3 W1bQ1 EH8321+ (CERN #2 14) s
' . Q1 Cryogenic Heater non-lead end - wire at
A mio 4] wabar | Evesar bottom (CERN 451 /]
“ Q2A Cryogenic Heater lead end - wire toward /
Lf’ M1 |1 WiaQ2A | EH8s12+ cold mass end plate (CERN #1 14) b
L . Q2A Cryogenic Heater iead end - wire toward -
1 M1 2 W2aQ2A EH8312 coid mass mag center (CERN #11-) L
—’ Q2A Cryogenic Heater non-lead end- wire ;
] M1 1 3 W1bQ2A EH8322+ toward cold mass end plate (CERN #2 I+)

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMOXC08-0
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H Module|Pin Fermi CERN KEK Description Done
<. : Q2A Cryogenic Heater non-lead end- wire s
V Mit | 4 W2bQ2A | EHB322 toward cold mass mag center (CERN #2 |-) ]
" o | e Q2B Cryogenic Heater lead end - wire toward ]
A M2 [ 1 Wia2B | EHB3s2s cold mass end plate (GERN #1 k) ]
~ 1 Q2B Cryogenic Heater lead end - wire toward -
~ATM2 |2 W2aQ2B | EH8332- cold mass mag center (CERN #1 |-)
ant ' ST {28 Cryogenic Heater non-lsad end- wire e
AMI2 | 3| W1bQ2B | EHgaezs | [020C cold mass end plate (CERN #2 J+) .
P o Q2B Cryogenic Heater non-lead end- wire A
M2 | 4 W2bQ2B | EHB8342- toward cold mass mag center (CERN #2 I)
///M.‘ 4111 Htaot | yT1113+ | nag [Q1 Protection (Strlp) Heater, (*a" carcmt) {(CERN| .~
A M . I - llead #1+) P
) Q1Protection (Strip) Heater, ("a" circuit) (CERN | .~
/é/: Mia | 3| HeaQ1t | vTrir- | pag 31t
- / E ' . . : | . B M
" A 4 Q1 Protection.{Strip) Heater ("b*circuit) .
: Mi4 | 5 Hiij o _.YT11_21+ HB1 (CERN iead #2+) - ]
L~ Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit -
T MIS 121 HiaQ2a | ¥T1112+ (FNAL lead A+) (CERN lead #1+) d
r./ ) . N A, # -
A A ) Q1 Protection (Strip) Heater, ("b* cireuity (CERN -
L,/l@s 4 H2bH YTi121 HB2 o 2.y |__//
_ ) Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit 1
o MIB 1 1 | H2aQza | YT1112 (FNAL lead A-) (CERN lead #1-)
S 2 : Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit
Pomie 3| HibGza | vTrize (FNAL lead B+) (CERN leac#2+) ap
-1 . W2a Protection (Strip) Heater, 1-2 & 3-4 circuit /
S M6 |5 H2bQ2a | YT1122 (FNAL lead B-) (GERN lead #2-)
" _ : i Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit
M7 2] HzaQ2b 1 YT1132 (FNAL lead A-) (CERN lead #1-) ul
; Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit g
A7 | 4| H1aQ2b | YT1132+ (FNAL lead A+) (CERN lead #1+) d
ey i Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit T
”/VL_? MI8 | 1| H1bQ2b | YT1142+ (FNAL load B+) (CERN leach?2+)
(P i Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit "
MIB | 3| HapQab | YT1142 (FNAL lead B-) (CERN lead #2-) ]
e M20 | TaQi_l+ | TT8311 )+ Q1 RTD, primary Wire color: Yellow e
S A m20 | 2 TaQ1_l- TT8311 - Q1 RTD, primary Wire color; Green -
s A M20 | 3 TaQ1_V+ | TT8311 U+ Q1 RTD, primary Wire color: Black e
e _u’jAZO 4 TaQ1_v- TT8311 U- Q1 RTD, primary Wire color: Red
o M20 | 5 ThQ1_I+ TT8321 I+ QT RTD, redundant: Wire color: Yellow -
v M20 |6 TbQ1_1- | TT83211- Q1 RTD, redundant: Wire color: Green Ve
/// M20 | 11| TbQl_V+ | TT8321U+ Q1 RTD, redundant: Wire color: Black )
L//I’v120 10 TbQ1_V- TT8321 U- Q1 RTD, redundant: Wire color: Red
\y /20 | 9 TaQ2a_l+| TT8312 I+ Q2a RTD, primary Wire color: Yellow
“I M20 | 8 TaQ2a_l- | TT8312 - Q2a RTD, primary Wire color: Green

[S—

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMQXC08-0
Notes:
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Module| Pin Fermi CERN KEK Description Done
e 7 TaQ2a V+ TT8312 U+ Qi2a RTD, primary Wire color: Blaek A P
4 M20 |12 TaQ2a_Vv-| TT8312 U- Q2a RTD, primary Wire color: Red e
/ 1 M20 |13 TbQ2a k| TT8322 b+ 1Q2a RTD, redundant: Wire color. - Yellow T
/ / 20 | 14 TbQ2Za_I- | TT83221- Q2a RTD, redundant: Wire color: Green i
S 720 (15! TbQPa V4 TT8322U+ |62a RTD, redundant: Wire color: Black Ny
// M20 |16 TbQ2a V-| TT8322 U- Q2a RTD, redundant: Wire color: Red s A
~1 M21 {1 TaGb W | TT83321 |  |Q20bRTD, primary Wire color: Yellow v
/. A M21 | 2 TaQ2b_}- | TT83321- Q2b RTD, primary Wire color: Green e )
S M2t |3 Tab2b_ Vi TT8382 U+ “la2b RTD, primary Wire color: Black -
// M21 | 4 | TaQ2b_V-| TT8332U- Q2b RTD, primary Wire color: Red
K/ ‘M2t [ 5] TbQeb +| TTE3A2H " lo2b RTD, redundant: Wire color: Yeiow s
A p21 [ 6| TbQ2b |- | TT83421- Q2b RTD, redundant: Wire color: Green 7
//' M1 [11| ToGsb Vsl TTe32U+| |06 RTD, redundant: Wire color: Black 7
1 m21 |10 TbQ2b_V-| TT8342 U- Q2b RTD, redundant: Wire color: Red e
Al15 /e
7hmc {s) Date
_,/ A/M{ J . A R
Resp9551ble Auﬂ{om&/Physmst Iaate

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXCO08-0
Notes:
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233 Using the Valhalla 4300B, cornect 10mA applied vollage 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

vah | vag | H3A | HaB | B3A 538 | B6A | B6B
Ton vze | H2A | H2B | BAA ap | AsA | A4B | 3

: VviA | V1B HiA | H1B A2A | A2B A3A | A3B
(View Looking from DEBX into Q3)

H

F;:':‘;ﬂ Readout Labels P‘:wer La:’els Resistance R':;’:,:::Le
Hi Lo
[ hea | EES2 oo | 05to.06%0
MQSX EEB223 A2B A2A | A2B 11G| 7.22 10 7.980Q
Tpen | A28 .07 | 720107960
V3A ges113 | 0L 010 t0 .0250
I e I Bl il S0l | test1018320
V3A V3B 1. 1% 16.56 10 18.31Q
H3A EEB123 o%. | Qo0 0250
MCBXH \'EE8123 HaB H3A \ H3B | {)J . i€ 20.35 to 22 500
H3A 3B \ {20 20.35 to 22.500
B6A EEB613 o 010 t0 .0250
mMcTX | EEse13 ges | B6A | BS° a5y | 934510 103.290
B6A B6B . 5% 93.33 to 103.15Q
B3A | EEB3I3 ‘on 010100250
MCSX 'Feeam — | sea | B8 | 2159 26.47 10 29.260
B3A B3B_ 2101 26.45 10 29.230
AdA EE8423 We] 00910 0112 |
MCOSX \"Esms A4B ma | me | \L-3Y 11.18t0 12_.36:1
T mA B L35 111210 12.29Q
B4A EE8413 RN 01010 .025Q
MCOX | EEs413 B4B pan | B8 | 12.30 11.86 to 13.110
| Baa BAB 12 .1 12.16 t013.450
A3A EE8323 O\ .009 10 .011Q
MCSSX EE8323 A3B A3A | A3B 1. 5% 11.59 to 13.81Q
| A3B YT 12.66 to 14.000
> T 2 W oe
Technician(s) - Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: L_MQ—)%%%)-
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234 Hipot the Caple Busses according to tableg below. Hipots are done @ 3kV. Hold for 30 seconds
Maximum Leakage is 3 HA.

Ramp Rate H'(;}%tgr‘llt)'a' Grounded Leakage 7
i l | .. Everything |
1Q.-Vlsec | 8L else
10 V/sec 5L Everything
else
. 10 Visec % .5%1 else
3 V/sec. .
Coil - Groung 8U ’ E"ee'lyt:'"g ,
oil - Strip Hirs S ;
Strip Hirs - Ground | Strip Heaters Eve_er-lysf :mg :
Strip Htrs - Coil

Q3 LMQXC Cold Mass Module Assembly

LHC Seriaj No.: LM JXC08-0

Notes:
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23.5 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 - i Others - ov ### 1 Others -0V
mcexal 1 vsa Ve | H3A | H3B | B3A . B3B | BGA | BGB " iMCBXA| This shows the
S e corrector bus in its
Q2f i veA { vaB | H2A | H2B BaA | BAB | AdA 1 AdB : - MCSOX ™ final configuration as
a1l 7 TWiA | viB | H1A | H1B | A2A | A2B | AOR asg i it enters the DFBX
MQasXx MCSOX
Need to verify that there
is no continuity between
any of these paths
\ Measurement
Hipot #1 B6A . B6B .
Gray — 500V paA i AdB i i 40 uA
Others — 0V A3A | A3B P
Hipot #2 B6A | B6B i -
" A G
Gray — 500V AdA i AdB 1 _ff_f_%
Others — OV A3A i A3B | o
Hipot#3 ¢ __ ... i B6A | B6B
Gray-500v | | V2A i V2B oA | HoB | BAA | BAB | AdA [ AdB | 357 uA
Others - OV 1 VIA | VIB | HIA § HIB | A2A | A2B A3A | A3B
Hipot #4 "1 y3a | vaB | H3A | H3B | B3A B3B
Gray-500v ; i V2A v2B | H2A } H2B | B4A | BAB | AdA AGB P & [ ub
Others —OV 1 | V1A | VIB | H1A | H1B @ A2A | A2B A3A | A3B i
) ; _
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOQXC08-0
‘ 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 | 1 V3A { V3B | Haa { H3B | _B6A | BoB |
Gray-500V . ' V2A | V2B | o ‘ voe P AA L AB . i Z A
Others—ov I " via T viB | A C HIB { A2A [ A28 | A3A  a3B |
Hipot#6 | V3A | V3B | HoA | Ham B3A : B3B | B6A : BB | .
Gray — 500V | V2A | V2B | H2A | H2B | B4 | Bag JA__ua
Others—0V ! 1'via | viB | ma H1B . A2A | A2B
Hipot#7 | | vaA ! vaB | Haa H3B | B3A | B3B | B6A | BeB | :
Gray-500v : | V2A ! V2B | H2A | HaB | paa (BAB MM MB ¢ A
Others-ov .~ ) g 28 A o
. : Ve
i - }( § 3 :.}.\ /,:” //‘L_:-V -'_',‘--
n(s)

Techn: ; ‘ ‘
Ll o\ ) FRe oo
R_’;Pﬁf\j‘il-blé A’M‘TH/ PH\/Q‘KI'SF DQ»Tf

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC08-0
Notes:
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i 23.6 Perform a stretched wire measurement of the system to align the Beam Tube Flange within £ .5 mm.
Responﬁﬁlc Authority/Physicist Date
237 Ahgn B}éﬂ Tube and the Flange at IP End per Q3 Cold Mass Welded Assembly (ME-390529).
L liae > 2-2)-2¢
T chmclan(s) Date
23.8 Weld }he Flange to the IP End Dome as per Q3 Cold Mass Welded Assembly (ME-390529).
A/ B — 2/ni/oc
Weldor(s) Date
239 Align Begm Tube and Flange at NON-IP End per Q3 Cold Mass Welded Assembly (ME-390529).
{ B 7/09-—-') Z_,”‘/—’ 06
O/?:x:hnician(s) Date
231 Weld the Flange to the Non-1P End Dome as per Q3 Cold Mass Welde } Assem?ly (ME-390529).
5 N .( s 44 A - o
j S AT L e ZSAL/ e &
“Weldor(s) Date
)
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC08-0
Notes:
Page 81 of 109




TD/Engineering & Fabrication Specification # 5520-TR-333729
September 14, 2005

Rev. E
24.0 Installation of Hypertronics

24.1  Assemble/Install Hypertronics Connectors, without Cover at Non-IP End as per Q3 Module
Assembly (ME-369900). Pin Numbers for connectors are shown in Table 24.1 below.

Table 24.1
. Fermilab| CERN KEK o
Module Pin Label Label | Label Description
M1 Blank Module
M1
M1
M1

M1

VTa1Q1

EE1111

Q1 Lead Voltage Tap "a" , primary

VTa2Q1 |EE1121 a2 Q1 Lead Voltage Tap "a", redundant
VTc1Qt [EE1211 cl__|Q1 Center Voltage Tap "¢c", primary
Vic2Q1 |EE1221 c2__|Q1 Center Voltage Tap "c", redundant

VTc2Q2a

EE1222

llbll

Q1 Lead Voltage T primar

Q2a Center Voltage Tap "¢

, redant

M3 VTciQ2a |[EE1212 Q2a Center Voltage Tap "¢", primary
M3 VTaz2Qza |EE1122 Q2a Lead Voltage Tap "a", redundant
M3 VTaiQ2a |EE1112 Q2a Lead Voltage Tap "a", primary

VTb2Q1

EE1321

Q1 Lead Voltag

"b" redundant

n
M4 2 VTbz2Q2a [EE1322 Q2a Lead Voltage Tap "b", redundant
M4 3 VTb1Q2b |[EE1612 Q2b Lead Voitage Tap "b", primary
M4 4 VTh2Q2b (EE1622 Q2b Lead Voltage Tap "b", redundant
M4 5 VTc1Q2b |EE1512 Q2b Center Voltage Tap "¢, primar
M5 1 VTa2Q3 |EE1123 a2 |Q3 Lead Voltage Tap "a", redundant
M5 2 VTalQ3 [EE1113 al |Q3 Lead Voltage Tap "a", primary
M5 3 VTa2Q2b |EE1422 Q2b Lead Voitage Tap "a", redundant
M5 4 VTalQ2b |[EE1412 Q2b Lead Voltage Tap "a", primary

2Q2b

VTc1Q3

EE1522

EE1213

Q2b Center Voltage Tap "c" , redundant

Q3 Center Voltage Tap "c¢", primary

Emp

]

M6 2 VTc2Q3 [EE1223 c2 |Q3 Center Voltage Tap "c" , redundant

M6 3 VTb1Q3 |EE1313 b1 _1Q3 Lead Voltage Tap "b" , primary

M6 4 VTb2Q3 |EE1323 b2 _]1Q3 Lead Voltage Tap "b" , redundant
5

No connection

Blank Module

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMQXC08-0
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Table 24.1 (continued)

. Fermilab | CERN KEK A
Module | Pin Label Label | Label Description

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

M19 | 1 | H2aQ2a | YT1112- (CERN Iead #1-)

M19 2 Empty Empty No connection
Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B+)
M19 3 H1bQ2a | YT1122+ (CERN lead#2+)
M19 4 Empty Empty No connaction
M19 5 H2bQ2a | YT1122- Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B-)

CERN lead #2-

Emp No connection

1 Empty
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 A+)
M20 4 H1aQ2b | YT1132+ (CERN lead #1+)
M20 5 Em Em No connection

Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B+)
(CERN lead#2+)
Empty Empty No connection
i Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit {FNAL lead B-)
H2bQ2b | YT1142 (CERN lead #2)

Empty Empty No Connection
H1aQ3 K Q3 Protection {Strin) Heater

M21 1 H1bQ2b | YT1142+
M21
M21

No tin o

M22 2 H1bGQ3 | YT1123+| HB1 |Q3 Protection (Strip) Heater, (*b" circuit) (CERN lead #2+)
m22 3 Empty Empty No Connection

M22 4 H2aQ3 | YT1113- ] HA2 }Q3 Protection (Strip) Heater, (*a" circuit) (CERN lead #1-)

M22 5 Em Em No Connection

M23 1 H2bQ3 | YT1123- | HB2 |Q3 Protection {Strip) Heater, (*b” circuit) (CERN lead #2-)

M23 2 {Empty Empty No Connection

M23 3 |Empty Empty No Connection

M23 4 |Empty Empty No Connection

M23 5 |Em Em No Connection

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOQXCO08-0

Notes:
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Module | Pin F':_':t‘:?b CERN Label lﬁtl Description

M24 1 Blank Moduie
M24 2
M24 3
M24 4
M24 5

Note: Pin Numbers of Module M25 are not listed in humerical order.
M25 1 - |Tali_I+ TT8311 I+ Q1 RTD, primary Wire color: Yellow
M25 2 TaQi |- TT8311 |- Q1 RTD, primary Wire color; Green
M25 3 TaQ1_V+ TT8311 U+ Q1 RTD, primary Wire color: Black
M25 4 TaQ1_V- TT8311 U- Q1 RTD, primary Wire color: Red
M25 5 ThQ1_i+ TT8321 I+ Q1 RTD, redundant: Wire color: Yellow
M25 6 TbQ1_I- TT8321 1- Q1 RTD, redundant: Wire coior: Green
M25 11 ThQ1_V+ TT8321 U+ Q1 RTD, redundant: Wire color: Black
M25 10 TbQ1_V- TT8321 U- Q1 RTD, redundant: Wire color: Red
M25 9 TaQ2a_l+ TT8312 I+ Q2a RTD, primary Wire color: Yelliow
M25 8 TaQ2a_lI- TT8312 - Q2a RTD, primary Wire color: Green
M25 7 TaQ2a_V+ |TT8312 U+ Q2a RTD, primary Wire color: Black
M25 12 TaQ2a_V- [T18312 U- Q2a RTD, primary Wire color: Red
M25 13 ThQ2a_l+ TT8322 |+ Q2a RTD, redundant. Wire color: Yellow
M25 14 ThQ2a_l- TT8322 i- Q2a RTD, redundant: Wire color: Green
M25 15 ThQ2a V+ |T18322 U+ Q2a RTD, redundant: Wire color: Black
M25 16 TbhQ2a_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_l+ TT8332 I+ Q2b RTD, primary Wire color: Yeliow
M26 2 Tal2b |- TT83321- Q2b RTD, primary Wire color: Green
M26 3 TaQ2b_V+ [TT8332 U+ Q2b RTD, primary Wire color: Black
M26 4 TaQ2b_V- |TT8332 U- Q2b RTD, primary Wire cofor: Red
M26 5 ThQ2b_I+ TT8342 |+ Q2b RTD, redundant: Wire color: Yellow
M26 6 ThQ2b |- TT8342 |- Q2b RTD, redundant: Wire color: Green
M26 11 ThQ2b_V+ [TT8342 U+ Q2b RTD, redundant: Wire color: Black
M26 10 ThQ2b_V- TT8342 U- Q2b RTD, redundant: Wire color. Red
M28 9 TaQd_|+ TT8313 I+ Q3 RTD, primary Wire color: Yellow
M26 8 TaQ3_l- TT83131- Q3 RTD, primary Wire color: Green
M26 7 TaQ3_V+ TT8313 U+ Q3 RTD, primary Wire color: Black
M26 12 TaQ3_V- T18313 U- Q3 RTD, primary Wire color: Red
M26 13 ThQ3_+ TT8323 I+ Q3 RTD, redundant: Wire color: Yellow
M26 14 TbQ3_I- 178323 I- Q3 RTD, redundant: Wire color; Green
M26 15 ThQ3_V+ TT8323 U+ Q3 RTD, redundant: Wire color: Black
M26 16 TT8323 U- Q3 RTD, redundant: Wire color: Red
M26 17 Emp No connection

Rev.E

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMOXC08-0
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) Hypertronics Connector Pin Locations (Q3 non-IP end)

VIEW: Male (pin) solder cup side

{ 1°) @17 (96 @17 . ’ Era B A
ot1 . el 5C |50 5@ |50 158 [50 |s5@ |50 |50 |50 |50 |50.. C 50 150
5 - 916]85 - . #16 S i b g b i .
10 - 810 40 {40 A0 14% 140 |48 140 |40 (48 [4@ |49 [4¢ . 40 |ae /
[T 15704 ®15 : D RS RS ) D B0 R 1 by = o
9 3 30 |30 30 [30: |38 [30 [38 |30 |3e |38 30138 30 130
O IR s T T IOG TR PON P D I e 20 {20 |20 [20 [26 |20 {5 20 |20 |28 |28
2 ezlez #i3} e Y 128 o : .:::_ A
7 o7 10 e A19 HO {18110 [18 110 [1® (1830 |18 }10-. 10 110 {18 ¢
o oizfer 7 @1p|10 [1® [10 J1@ 110 {10 10 o 18118138 11 e pe.
M26 M2s M‘24NBBM22MZ1MM19M13M17MISNH5M14M13W2M11M10MSMBMThﬁMﬁMﬂM:iMzM‘l
® Hole filled in grey: Wire soldered to pin.
© Hole with dot in center: Pin exists but no wire soldered to it.
O Hole filled in white: No pin. Hole is drilled out.
Black U+
Yellow 1+
Red U -
Green | -
Individual Thermometer Layout
) ,
Note(s):
Ensure the Hypertronics cover has NOT been installed.
@;ﬁ// ,.m/ = z—/ {!/zacx,
Technician(s) Date
)
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC08-0
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242  Assemble/Install Hypertronics Connectors, without Cover at 1P End as per Q3 Module

September 14, 20U

Assembly (ME-369900). Pin Numbers for connectors are shown in Table 24.2 below.

Table 24.2
. Fermilab| CERN KEK -
Module Pin Label Label Label Description
M1 1 Blank Module
M1 2
M1 3
M1 4
M1 5
M2 1 vTalQ1l |EE1111 Jal 1 Lead Voltage Tap *a", primary
M2 P vTa2Qi [EE1121 a2 Q1 Lead Voltage Tap "a", redundant
M2 3 VTc1Q1 [EE1211 el Q1 Center Voltage Tap "c", primary
M2 4 VTc2Q1 |EE1221  Ic2 Q1 Center Voltage Tap "c¢", redundant
M2 5 VTh1Q1 |EE1311 (b1 Q1 Lead Voltage Tap "b", primary
M3 1 VTciQR2a jEE1212 (Q2a Center Voltage Tap "¢", primary
M3 2 Empty Empty No connection
M3 3 VTa2Q2a |EE1122 Q2a lead Voltage Tap "a", redundant
M3 4 VTalQ2a {EE1112 (}2a Lead Voltage Tap "a", primary
M3 5 VvTbhb2Q1 [EE1321 |b2 Q1 Lead Voltage Tap "b", redundant
M4 1 VTc2Q2a |[EE1222 Q2a Center Voltage Tap "c", redundant
M4 2 Empty Empty No connection
M4 3 VTbiQ2a |EE1312 Q2a Lead Voltage Tap "b", primary
M4 4 VTh2Q2a |[EE1322 Q2a Lead Voltage Tap "b", redundant
M4 5 VTbi1Q2b |[EE1612 Q2b lead Voltage Tap "b*, primary
M5 1 Empty Empty No connection
M5 2 VTc2Q32b |EE1522 Q2b Center Voltage Tap "¢”, redundant
M5 3 VTc1Q2b |EE1512 Q2b Center Voitage Tap "c", primary
M5 4 Empty Empty No connection
M5 5 VTh2Q2b |EE1622 Q2b Lead Voltage Tap "b" redundant
M6 1 VTa1Q2b |EE1412 Q2b Lead Voltage Tap "a", primary
M6 2 VTa2Q2b |[EE1422 Q2b Lead Voltage Tap "a", redundant
M6 3 Empty Empty No connection
M6 4 Empty Empty No connection
M6 5 Empty Empt No connection
M7 1 Blank Module
M7 2
M7 3
M7 4
M7 5

Q3 LMQXC Cold Mass Module Assembly

Rev. E

LHC Serial No.: LMQXCO08-0
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! Table 24.2 (continued)
. Fermilab| CERN KEK I
Module Pin Label Label Label Description
Corrector voltage tap Q1-H1 (skew dipole) (on MCBX,
M8 1 VTH1 EE8121 MCBXH, A+ iead)
Corrector voltage tap Q1-V1 (normal dipole) {on
M8 2 VIVi | EE811Y MCBX, MCBXV A+ lead)
Corrector voitage tap Q2-H2 (skew dipole) (on MCBX,
M8 3 VTH2 | EEg122 MCBXH, A+ load)
Corrector voltage tap Q2-V2 (normal dipole) {on
M8 4 VIv2 | EEs112 MCBX, MCBXV, A+ lead)
__Ms8 5 Em Em _ No connection
MY 1 Biank Module
M9 2
Mg 3
Mg 4
_M9 5
M10 1 W1aQ1 | EHB311s ICS Cryogenic Heater lead end - wire at top (CERN #1
M10 5 W2aQ1 | EH8311- ;)11 ifiryogemc Heater lead end - wire at bottorn (CERN
Q1 Cryogenic Heater non-iead end - wire at top
M10 3 W1bQ1 | EH8321+ (CERN #2 1)
Min 4 A S ) Q1 Cryogenic Heater non-iead end - wire at bottom
M10 W2ZbQl | EHB321 (CERN #2 I-)
M10M 5 Em ] Em b ‘ ___INo connection
—= Q2A Cryogenic Heater lead end - wire toward cold
M1 ! W1aQaA | EHgat12+ mass end plate (CERN #1 1+)
Q2A Cryogenic Heater leag end - wire toward cold
M11 2 W2aQ2A | EHg312 mass mag center (CERN #1 I-)
Q2A Cryogenic Heater non-lead end- wire toward colg
M11 8 | W1bQ2A | EHgazes mass end plate (CERN #2 i4)
) Q2A Cryogenic Heater non-iead end- wire toward cold
M11 4 W2bQ2A | EHgs22 mass mag center (CERN #2 I-}
M1 5 __Empt __Empt 1 __INo connection
S | RPN Q2B Cryogenic Heater lead end - wire toward cold
M12 ! W1aQzB | EH332+ mass end plate (CERN #1 I+)
M12 5 W2aQ2B | EHgass- Q2B Cryogenic Heater lead end - wire toward cold
mass mag center (CERN #1 I-)
Q2B Cryogenic Heater non-tead end- wire toward coid
Mi2 3 | W1bQ2B | EHe3a2. mass end plate (CERN #2 |+)
i Q2B Cryogenic Heater non-lead end- wire toward cold
M12 4 W2bQ28 | EHg342 mass mag center {CERN #2 I-)
__M12 5 Empt __Empt ) No connection
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC08-0

Notes:
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. Fermilab| CERN KEK .
Module Pin Label Label Label Description

M13 1 Blank Module
M13 2
M13 3
M13 4
M13 5
M14 1 H1aQ1 YT1111+ |HA1 Q1 Protection (Strip) Heater, ("a" circuit) (CERN lead
M14 2 Empty Empty No connection
M4 3 H2aQ1 YT1111- (HAZ Q1 Protection (Strip) Heater, {"a" circuit) (CERN lead #1+
M14 4 Empty Empty No connection
Mi4 5 H1bQ1 YT1121+ {HB1 Q1 Protection (Strip) Heater, {"b" circuit) (CERN lead
M15 1 Empty Empty No connection

Q2a Protection {Strip) Heater, 1-4 & 2-3 circuit (FNAL
M15 2 H1aQ2a |YT1112+ jead A+) (CERN lead #1 +)
M15 3 Empty Empty No connection
M15 4 H2bQ1 YyT1121- [HB2 Q7 Protection (Strip) Heater, (D" circuit) (CERN lead
M15 5 Em Em No connection

Q2a Protection (Strip} Heater, 1-4 & 2-3 circuit (FNAL
M16 1 HraQea |YT1112- lead A-) (CERN lead #1-)
M16 2 Empty Empty No connection

Q2Za Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL
M16 3 HibQra [YT1122+ lead B+) (CERN lead#2+)
M1i6 4 Empty Empty No connection

Q22 Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL
M16 5 H2bQ2a |[YT1122- lead B-) (CERN lead #2-)

T S e L B

M17 1 Empty Empty Nec connection

Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit {FNAL
M17 2 H2aQ2b [YT1132- lead A-) (CERN lead #1-)
M17 3 Empty Empty No connection

O2b Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL
M17 4 HiaQ2b |YT1132+ lsad A+) (CERN lead #1+)
M17 5 Empty Em No connection

Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL
M18 1 H1ibQ2b [YT1142+ iead B+) (CERN lead#2+)
M18 2 Emply Empty No connection

Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL
M18 3 HobQ2b [YT1142- lead B-) (CERN lead #2-)
M18 4 Empty Empty No connection
M18 5 Em Em No connecticn
M19 1 Blank Module
Mi9 2
M19 3
Mi9 4
M19 5

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMQXCO08-0
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} Table 24.2 (continued)
. Fermilab - KEK -
Module Pin Label CERN Label Label Description
NOTE: PIN NUMBERS OF MODULE M20 ARE NOT LISTED IN NUMERICAL ORDER.
M20 1 TaQ1 i+ TT8311 I+ Q1 RTD, primary Wire color: Yellow
M20 2 TaQ1_|- TT8311 I- Q1 RTD, primary Wire color: Green
M20 3 TaQi_V+ TT8311 U+ Q1 RTD, primary Wire color: Black
M20 4 TaQ1_V- 118311 U- Q1 RTD, primary Wire color: Red
M20 5 TbQ1_1+ TT8321 I+ Q1 RTD, redundant: Wire colot: Yellow
M20 6 TbhQ1_I- TT8321 |- Q1 RTD, redundant: Wire color: Green
M20 11 ThQ1_V+ TT8321 U+ Q1 RTD, redundant: Wire color: Black
M20 10 jTbQ1_V- TT8321 U- Q1 BTD, redundant: Wire color: Red
M20 9 TaQ2a_l+ TT8312 I+ Q2a RTD, primary Wire color: Yellow
M20 8 |TaQ2Za_l- TT8312 I- Q2a RTD, primary Wire color: Green
M20 7 |TaQ2a_V+ |[TT8312 U+ Q2a RTD, primary Wire color: Black
M20 12 |TaQ2a_V- |TT8312 U- Q2a RTD, primary Wire color: Red
M20 13 JTbQ2a_l+ TT8322 I+ Q2a RTD, redundant: Wire color: Yellow
M20 14 [TbQ2a |- TT8322 I- Q2a RTD, redundant: Wire color: Green
M20 15 |ThQ2a_V+ |[TT8322 U+ Q2a RTD, redundant: Wire color: Biack
M20 16 |TbQRa V- |TT8322 U- Q2a RTD, redundant: Wire color: Red
M20 17 Emp N i

NUMBERS OF MODULE M21 ARE NOT LISTED IN NUMERICAL ORDER.

M21 1 TaQ2b_l+  |TT8332 I+ Q2b RTD, primary Wire color: Yellow
M21 2 TaQ2b_I- 118332 I- Q2b RTD, primary Wire color: Green
M21 3 TaQ2b V+ [TT8332 U+ Q2h RTD, primary Wire color: Black
M21 4 TaQ2b V- [TT8332 U- Q2b RTD, primary Wire color: Red

M21 5 TbQ2b_l+ T18342 |+ Q2b RTD, redundant. Wire color: Yellow
M21 6 |ThQ2b_I- TT8342 I- Q2b RTD, redundant: Wire color: Green
M21 11 |ThQ2b_V+ {TT8342 U+ Q2b RTD, redundant: Wire color: Black
M21 10 |[TbQ2b_V- {TT8342 U- Q2b RTD, redundant: Wire color. Red
M21 g 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 connection

No connection

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC0&-0
Notes:
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Hypertronics Connector Pin Locations Q3 Lead (IP) End
VIEW: Female (receptacle) solder cup side

Rev. E

o6 @17 |86
et -
o5 016 |95 ]
&10
o4 15 |84
e
®3 _ O14je3
=1}
®2 ... . ©13}82 -
o7 _
o1 2121891
M2t
@® 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.
(=D Black U+
= Yeilow |+
= Red U -
=y Green | -
Individual Thermometer Layout
Note(s):
Ensure the Hypertronics cover has NOT been installed.
Aj‘; 4: ,da ¢ % 02./20 /0L,
Technician(s} Date/ {
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC08-0
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243 Perform electrical inspections of the Hypertronics connectors:

#1 - Test of Q3 Fixed Voltage Taps

Apply 1A current between BUS #1 & BUS #2 on the Feed End (See Figure 24.3-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 24.3-A
73]
s
28
TS FNAL oo Wire Expected
% 5 Labels Description Labels Voltage,V Measured
Eo| £
=
M5| 2 | VTa1Q3 |Q3 Lead Voltage Tap "a", primary EE1113 7.0000 0. 7253 v
M5 | 1 | VTa2Q3 |Q3 Lead Voltage Tap "a", redundant EE1123 7.0000 G. 9247 v
M6| 3 | VTb1Q3 |Q3lead Voltage Tap "b", primary EE1313 0.0030 0108 v
M6 | 4 | VTb2Q3 |Q3 Lead Voltage Tap "b" redundant EE1323 0.0030 0108V
Me| 1 | vTe1Q3 |Q3 Center Voitage Tap "¢*, primary EE1213 3.5000 34681V
M6| 2 | VTc2Q3 |Q3 Center Voltage Tap "c", redundant EE1223 3.5000 3. 44,90 s
Across BUS #1 and BUS #2:| ¢.9293Vv
) M 12 s 02/19 2006
Techmman‘(s) Date * 7
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC08-0

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.

2 Expected Measured

= (= . . _—

= Resistance, | Resistance, | FNAL Descri pt|on
=

OHM OHM

Label

Q3 Cryogenic Heater lead end - wire toward cold

mis5| 1 |EH8313+ W1aQ3 e e e
EH831 3_ 1 7 M’a‘_ zzzsrye:ge':ﬂc :1eaier lead end - wire toward cold

Q3 Cryogenic Heater non-lead end- toward

mis| 3 IEH8323+ 1 7 WIS | old mass end plate (CERN #2 1+)
LLM Q3 Cryogenic Heater non-fead end- wire toward

M1 4 EH833' WabQ3 coid mass

Q3 Cryoenic Heater lead end - wire toward cold
Mis| 1 EH831 3+ more than Wi1aQs mass end plate (CERN #1 I+)

20M Q

Q3 Cryogenic Heater non-lead end- wire toward
mi15] 3 |EH8323+ | more than W1b°3 cold mass end plate (CERN #21+)

GROUND| 20MQ

Technician(s) P Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC08-0
Notes:
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#3 — Test of Q3 Protection Strip Heaters
Measure resistance across each heater using a handheld meter.
Measure resistance from heater to ground using handheld meter.
Measure resistance from heater to coil using handheld meter.

JPCLlllLdllUll m AU LINT IV L
September 14, 2005
Rev. E

Pin

Breakout BOX

Labels

4 | YT1113-
M21| 5 | YT1113+
M22| 2 | YT1123+
M23| 1

YT1123-

YT1113-

Expected
Resistance,
OHM

30

30

Measured
Resistance,
OHM

2774

A9.LG3 .

FNAL
Label

H2aQ1

Description

Q1 Protection (Strip) Heater, 1-4 & 2-3
circuit (FNAL lead A-) (CERN lead #1-)

Hta1

H1bQ3

Q1 Protection (Strip) Heater, 1-4 & 2-3
circuit (FNAL lead A+) (CERN lead #1+)

Q3 Protection (Strip) Heater, 1-2& 3-4
circuit (FNAL lead B+) (CERN lead#2+)

H2bQ3

Q3 Protection (Strip) Heater, 1-2 & 3-4
circuit (FNAL lead B-) (CERN lead #2-)

Q3 Protection (Strip) Heater, 1-4 & 2-3

M2 4 more than H2203 | ircuit (FNAL lead A-) (CERN lead #1-)
GROUND | 20MQ i
a3 Protection (Strip) Heater, 1-2 & 3-4
YT1123+ | more than circuit (FNAL lead B+) (CERN lead#2+)
GROUND | 20MQ
Q3 Protection (Strip) Heater, 1-4 & 2-3
YT1113- more than circult (FNAL lead A-) (CERN lead #1-)
COIL 20M Q
0 Protio (Sri) Hea l -2 &
YT1123+ | more than circuit (FNAL lead B-+) (CERN lead#2+)
20M Q S
@dJ (C@a/ 02 /1% /2000
chhmclan(s) Date

LHC Serial No.: LMQXC08-0
Notes:

Q3 LMQXC Coid Mass Module Assembly
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#4 — Test of Q3 RTD’s
Measure resistance across each RTD using a four wire meter.
Measure resistance from RTD to ground using handheld meter.
Measure resistance from RTD to the coil using handheld meter.
o g Expected Measured
5 | < | Breakout BOX - . FNAL .
T 5 Resistance, | Resistance,
T S — e
M26 | 9 TT8313 I+ TaQ3_k+ color: Yellow
_ Q3 RTD, primary Wire
M26 | 8 TT8313 1| 57 hor3n TaQ3_l- | = Green
mos | 7 TT8313 U+ ——.{_— TaQ3 V+ Q3 RTD, primary Wire

color: Black

Q3 RTD, primary Wire

Q3 RTD, redundant:

M2s | 13|  TT8323 I+

Tha3_H+ Wire color: Yellow
Q3 RTD, redundant:
M26 | 14 TT8323 I- 57 45 8839 n ThQ3 |- Wire color: Green
mM26 | 15| TT8323 U+ T | Thaa_vs S0 AT, redundant
_ Wire color: Black
_ Q3 RTD, redundant:
Mae |16 TT8323 U- e | ™95V I wire color: Red

M26 | 9 TT8313 1+ more than TaQ3_l+

color: Yellow

GROUND
et i R e S ‘ Q3 RTD, redundant:
M26 | 9 TT8323 I+ more than ThQ3_1+ forie color: Yellow

20M O

N e <l SRt ATl R gy pired LT 03 RTD,priary Wi sk
M26 9 TT8313 I+ more than 0 TaQ3 I+ | lor: Yellow

M26 | 9 TT8323 I+ more than

ThQ3_I+
oo
20M Q
< 'L/ /Y / 2ook
Technician(s) / Date / 4
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC08-0
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#5 - Test of Q3 Correction Coils
" Correction Coil ~—u | 3 4 11 2 7 8 5 6
Bus Number b e
. V3A i V3B ! H3A H3B | B3A : B3B B6A ! B6B
i V2A : V2B : H2A H2B : B4A | B4B AdA : A4B
V1A : VIB : H1A H1B ;| 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 Coif 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
_H3-B CCOIL BUS #2 230 21t :
' Veicel rrector Co:i T xpected Measured
V3-A CCOIL BUS #3 19 0
V3-B CCOIL BUS #4_ /7641
A2 Corrector Coil Expected Measured
AZ-A CCOIL BUS #7
A2-B CCOIL BUS #8 100 7.9
H3-A CCOIL BUS #1
GROUND >20KQ vo
V3-A CCOIL BUS #3
GROUND >20K Q oo
A2-A CCOIL BUS #7
"GROUND | > 20K O o7
A3 Corrector Coil resistance Expected Measured
A3-A CCOIL BUS #5 140
CCOIL BUS 6 3.6
B3 Corrector Conl resmtance Expected Measured
B3-A CCOIL BUS #7
B3-B CCOIL BUS #3 280 29.01-

Q3 LMQXC Cold Mass Module Assembly

Page 97 of 109

LHC Serial No.: LMOQX(08-0
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-t

Expec{ed e

Measured

B4 Corrector Coil resistance

AG-A CCOIL BUS #5 120
AA-B CCOIL BUS #6 /2.2 .4
A3-A CCOIL BUS #1

b >20K Q o
B3-A CCOIL BUS #3

GND = 20K Q a0
Ad-A CCOIL BUS #7

GND

Q3 LMQXC Cold Mass Module Assembly

B4-A CCOIL BUS #7
BA-B CCOIL BUS #8
B6 Corrector Coil resistance
BG-A CCOIL BUS #5
B6-B CCOIL BUS #6 1000 9y 4L
B4-A CCOIL BUS #1
aND >20K Q oL
B6-A CCOIL BUS #3
GND 2

Page 98 of 109

LHC Serial No.: LMQXC08-0
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" EE8123

EE8223
EE8123

EE8123

EE8423
EE8123

EE8323

EE8123

EE8113

EE8613

EE8223
EE8113

e 0023
EE8113

EE8113

> 20M Q

Rev. E
Expected Measured Expected Measured
EE8123 EE8123
TE8113 > 20M Q 7 EEBA13 > 20M Q o9

EE8313
EE8323

EE8423
EERB323

EE8413 EE8313
Expected Measured Expected Measured
EE8113 EE8223
“EEais _ > 20M Q ) Pora) >20M Q 0 |

EE8613

Q3 LMQXC Cold Mass Module Assembly
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Measure voltage tap to each Correction Coil

Expected

Measured

September 14, 2005
Rev. E

H3A

V3A

2 ) — s

<5 Q

H3B

S

EE8223

EE8123 | | £,

EE8113 |

Q3 LMQXC Cold Mass Module Assembly
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Notes:



TD/Engineering & Fabrication WAL ALV ID Sle T 2 SR T P
September 14, 2005

Rev. E
: Measure continuity of Q1 Correction Coil through bus. (Yes or No)
Correction Coil Bus Continuity?
V1A 3 Yex
ViB 4 Ves
H1A 1 \( ez,
H1B 2 V_@
Measure Correction Coil through bus of Q1 to Ground. (Yes or No)
Correction Coil Bus Continuity?
V1A 3 v Y Mo
V1B 4 p£
H1A 1 »f B N,
H1B 2 | g No
Measure continuity of Q2 Correction Coil through bus. (Yes or No)
; Correction Coil Bus Continuity?
V2A 3
Yes
V2B 4 ez
H2A 1 iz,
H2B 2
[ [2:3
Measure Correction Coil through bus of Q2 to Ground. (Yes or No)
Correction Coil Bus Continuity?
V2A 3 No
V2B 4 Ao
H2A 1 Mo
H2B 2 Mo
o2// 9/2000
Technician{s} D Date / /
)
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC08-0
Notes:
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#6 — Test of Q3 Feed Through
Measure resistance between all 24 - Q1 feed through signals.
M
EXPECTED Q OK?
EE1111 <1Q v
EE1121 <10 v
EE1211 <1Q v
EE1221 <10 v
EE1311 <10 v
EE1321 <10 V4
EE8121 <10 v
EE8111 <10 /
EH8311+ <10 v
EH8311- <10 /
EH8321+ <1Q v
EH8321- <1Q /
YT1111+ | <10 v
YT1111- - | <1Q v
YT1121+ <10 v/
YT1121- <1Q 7
TT8311l+ <1Q v/
TT8311l- <1Q vd
TT8311U+ <1Q VA
TT8311U- <10 |
TT83211+ <10 /
TT8321I- <10 e
TT8321U+ <10 v
TT8321U- <10 v
Q3 LMQXC Celd Mass Module Assembly LHC Serial No.: LMOXC08-0

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

j. Q2

EXPECTED 0

Q2
| EXPECTED 6 T 6k3
2 |

<1Q

<10

<10

OK
<10 7
<10 / q
<10 e

<10

<1Q

<10
<10

<10

<10

<10

<10

<1Q

<10

<10

<1Q

<10

<10

<10

<10

<10

<10

244 Insypertmm’cs Connector, Ensure that it js free of flux and that Kapton has been installed

245 After LHC Proj

Q3 LMQXC Cold Mass Module Assembly

Responsibie Ay ority/Physicist

LHC Serial No.. LMQXC08-0

Notes:
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250 Final Electrical [nspection

25.1 Perform an electrical inspection O1 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:

1. Use Valhalla Scientific 4300B digital micro-chmmeier.
2. SetTest Current to 0.1 amp.

3. SetScale to oV full scale.

4. Tum temperaiure compensation on.

5. Tum test current off.

6. Connect I tO A Lead as shown in figure 25.1-A.

7. Connect lot0 «g* | ead as shown in figure 25.1 -A.

8. Turntest current on.

g. Connect Vu, and Vo to voitage taps as shown in resistance table.
10. To measuré Total with |leads, connect Vyyto A Lead and Viol0 «B” Lead.

11. Atthe P Endg, jumper the gKa leads as shown in Figure 25.1-A

12. Read resistance and record in traveler.
“B” Lead

su 8Ka

“A” Lead
sL 8Ka
3 Non-IP End (Non-Lead End) 1 Q3 1P End (Lead End)
Lead Configuration 1 Lead Configuration
VALHALLA “A” Lead 8Ka 8Ka
SCIENTIFC 43008 1A© . . — (Left s} de) ;
-m © «p” Lead BKa
Reswiane Tes1 Temp vwe® O 03
:‘;Ls::l‘ 20mV 200mY 2Y C&“‘ '3":""' 5EKa
(Right side) _
5Ka 8Ka
Non-IP End P End
Figure 25.1-A
Q3 LMQXC Cold Mass Module Assembly . LHC Serial No: _LMQXQQ@

Notes:
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Q3 LMQXC Cold Mass Module Assembly
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} (Q3) Resistance Nominal 3.35 to 3.45
| ial
Voltage Tap Serial Numbers Total Resistance
Connect] Fermi CERN KEK
"V |VTalQ3 [EE1113 | at I
Vo [VTclQ3 [EET213 ci 3,42 - 9
Vi VTelQ3 EE1213 cl e N
Vio |VTbiQ3 |EE1313 b1 = FA Q
Total Resistance with Leads
Nominal 6.75 to 6.85 £
"V, |VTalQ3 JEE1113 | al SR
Vio |vTbiQ3 JEE1313 | bl . , / ?_Lf. £
Vi Q4 Power Lead p )
Vio Q3 Power Lead T, % /) O
) P
Technician(s) -~ e Date
Check resistance of Redundant Voltage Taps.
} Q3 Redundant Voltage Taps Nominal 3.35 to 3.45 Q
Connect Fermi CERN KEK Resistance
Vi | VI22Q3 EE1123 a2 |
Vi VTc2Q3 EE1223 c2 '
Vio VTH2Q3 EE1323 b2 7.4 o
Techmcian(®) ¢ & - Date
)

LHC Serial No.: LMQXC08-0
Notes:
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asure Ls and Q of a Q3 Cold Mass:

— = —=a T e VUl a2 g LOId Mass:

1.

Use Agilent 4263B LCR Meter.

Q3 Non-IP End (Non-Lead End)

8L

Q3IP End (Lead End)

2. Turn power on by pushing line 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 H,, to “A” power lead as shown in figure 25.1-B
/7. Connect L, to “B” power lead as shown in figure 25.1-B.
8. Connect Hgerand L,y buttons to voltage taps as shown below.
9. ReadLls and Q from display and record in table.
I “B” Lead
8u
“A” Lead I
“Bu Lead : ’ I 5L
|

Lead Configuration

Lead Configuration

“A”Lead gKa , 8Ka
—— (Left side) ——1
“B” Lead 8Ka Q 3
SKa
(Right side)
5Ka 8Ka
Non-IP End IP End
Figure 25.1-B
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC08-0
Notes:
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Specification # §520-TR-333729
September 14, 2005

(Q3) Inductance Nominal 15 to 16 mH
Voltage Tap Serial Numbers
Connoct] Fermi CERN KEK Total Inductance
Hpor [VT21Q3 |EE1113 |  at | .
Lpo'r -VTCI-Q3 EE1213 . .1 / S ’ )y mH
HPOT VTCIQ3 EE1213 ¢ ]
Leor (VIbIQ3 |EE1313 b1 /5 Y
Nominal 30 to 32 mH
Total Inductance
“Hpor [VT21Q3  [EE1113 a1 | o
e et L M L 2 d4¢
Hpor Q4 Power Lead _ U
Leor Q3 Power Lead E a ¥ mH

(Q3) Q-Factor

Nominai 1.0 to 1.2

Voitage Tap Serial Numbers

Total Q

Connect| Fermi CERN KEK

Heor {VTalQ3 [EE1113 | af "

Leor [VTc1Q3 |EE1213 c1 [/ /

Hpor VTclQ3 |EE1213 c1

Leor VTblQ3 [EE1313 b1 // /
Nominal 1.0 to 1.2

Total Q

Hpor [VTalQ3 [EE1113 al -

Leor |VTbIQ3 [EE1313 b1 /. /

Heot . Q4 Power Lead T

Lpor Q3 Power Lead / £ /

L

T Al i

T T

"

3/

Technician(s) -

Q3 LMQXC Cold Mass Module Assembly

Date

Rev. E

LHC Serial No.: LMOQXC08-0
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Specification # 5520-TR-333729
September 14, 2005

TD/Engineering & Fabrication
Rev. E

252  Hipot according to table below. Hipot to 3kV. Maximum leakage is JpA.

@ Have Crew Cliief verify setup and sign below before continuing.
VS o 2,3 b
few Chief Date

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 A
Heaters v Ll
T
Hipot Coil to Heaters and Ground.
High Potential Grounded Floating Leakage
Fox Strip Heaters, Yoke, Q3 Instrumentation Bus, ‘
/_f‘ Y All Coils 8kA and 5kA Lead Busses and Corrector Coil Nothing “\“—z -
‘ ' Busses, RTD’s and Warm-up Heaters TNy
L . - T
g et e , Ao
P A AX d ok
Techniciadf(s) <t Date
25.3 Ensure electrical measurements are acceptable and confirm Hypertronics Connector has been
installed properly. 1
| -~ 4 P .
i L f'\ Q - (BV'L_,Q_,/

Z H
Respondible Autt)ﬁri'tnyhysicist Date

i

LHC Serial No.: LMQXC08-0

Notes:

Q3 LMQXC Cold Mass Module Assembly
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TD/Engineering & Fabrication Specification # 5520-TR-333729
September 14, 2005
Rev. E

26.0 Production Complete

26.1 Process Engineering verify that the 3 Cold Mass Module Assembly Traveler (5520-TR-333729)
is accurate and complete. This shall include a review of all steps to ensure that all operations have
been completed and signed off. Ensure that all Discrepancy Reports, Nonconformance Reports,
Repair/Rework Forms, Deviation Index and dispositions have been reviewed by the Responsibie
Authority for conformance before being approved.

Comments:

oo ol

Process En‘g’ineek/%gnee

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC08-0
Notes:
Page 109 of 109



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

Rev. K
} Traveler Title: Specification No; Revision: DR No:
| LHC Q3 LMQXC Module Asscmbly Traveler | [ 5520-TR-333729 | [ E || 4323 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
| 20.18 11 369900 11 [ LMQXCO08 I 0 |

Discrepancy Description:

The V3A/V3B corrector is shorted to the H3A/H3B corrector. These correctors are in the MCBXA assembly, vertical and
horizontal coils,

Originator: Date:
Damon Bice j 1/30/2006 8:03:16 AM

Cause of Nonconformance:

Resistance measurements indicated that the V3B cogrector lead was shorted to the H3A lead. By unwrapping the lead
bundic and puiling apart the two leads, the short was localized to sumewhere within about ten inches from where the leads
are puttied in to the corrector face plate. However, the insulation between the twe leads appeared normal throughout this
section, so cause of lailure is unknown and is not reproducible.

Responsible Authority: Date:
[ Andy Hocker 173172006 1:14:15 PM

Discrepancy Report Form DR No: 4323



A B 7 j_all&].llu\.rl].ll& A RAL7L L%kl atSAa
February 1, 2002
Rev. K

Disposition:

'Wrap a Kapton fayer around the blank-V3A-V3B bundle and and the H3A-H3B bundle for the section in guestion. Wrap
the entire bundle back together with Kapron and reassemble inte the spider assemblies. After the end dome s buck on {but
prior to welding) check the corrector resistances and hipot as per the traveler.

Disposition verify notes: (Magnet repairs were completed by production, tested O.K.. and allowed 10 be processed further.
Beb Jensen).

Responsible Authority: Date:
Andy Hocker 1/31/2006 1:14:15PM |
Corrective Action to Prevent Recurrence:
None.
Responsible Authority: Date:
| Andy Hocker | [ 173172006 1:14:15PM |
Corrective Action/Disposition Verified By: Date:
| Bob Jensen | [ 572372006 9:30:49 AM |

Will Configuration be affected?: L] YES v NO

Identified problem area:

U Material C] Manpower £ Method L] Machine W] Mcasurement
Reviewed By: Date:
| Bob Jensen | [ 5/23/2006 9:41:05 AM

Discrepancy Report Form DR No: 4323



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

Rev. K
! Traveler Title: Specification No: Revision: DR No:
{ LHC (3 LMQXC Module Assembly Traveler ] | 5520-TR-333729 | | E | i 4325 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:

| 20.17 I 390890 1 [ LMOQXC08 L0 ]

Discrepancy Description:

After reinstalling end deme from repair of corrector cable (dr#4323), the 8L bus cable to ground, 8U, 5L, 5U and strip heater
hipot failed at 264 V.

Originator: Date:
Damon Bice "| [ 2/1/2006 11:01:54 AM ]

Cause of Nonconfermance:

Bad welding plug wiring in ICB caused AC line glitch whenever welder strack an arc nearby, leading to a false failure.
Hipot passed when re-tested with no simultaneous welding activity.

Responsible Authority: Date:
[ Andy Hocker ] [ 21212006 8:22:04 AM }

Discrepancy Report Form DR No: 4325



TD / Engineering Fabrication

Disposition:

wDptlallbdllBL R LSS SA LAY A S
February 1, 2002
Rev. K

‘Wire plug correctly.

Disposition verify notes: (Magnet repair was completed, tested 0.K.. and allowed to process turther. Bob Jensen),

Responsible Authority:
Andy Hocker J

Corrective Action to Prevent Recurrence:

Date:
[ 2012006 8:22:04 AM |

None.

Responsible Authority:
I Andy Hocker I

Date:
[ 27272006 8:22:04 AM |

Corrective Action/Disposition Verified By:

l Bob Jensen 4'

Date:
[ 572312006 9:32:18 AM_ |

Will Configuration be affected?: [1YES VI NO

Identified problem area:

[ Material (] Manpower Wl Method [] Machine [] Measurement
Reviewed By: Date:

r Bob Jensen J

Discrepancy Report Form

[5/23/2006 9:41:59 AM_|

DR No: 4325




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

Rev. K
t Traveler Title: Specification No: Revision: DR No:
| LHC Q3 LMQXC Moduie Assembly Traveler | [ 5520-TR-333729 11 E | | 4326 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
| 20.18 I 369900 | ] LMQXCO08 |1 o ]

Discrepancy Description:

V3A/V3B (o all other corrector wires failed hipot, arc @ 182V, Hipot done second time, found to be dead short after first
failure.

Originator:

Date:
L Damon Bice ]

2722006 1:43:54 PM

Cause of Noncoenformance:
Short between neighboring H3/V3 leads, cause unknown.

Responsible Authority: Date:
| Andy Hocker | - [ 2/22/2006 9:23:26 AM

Discrepancy Report Form DR No: 4326



A LS F l_JllE.LllL/Lll J.IIE A AU AR IASL L

February 1, 2002

Rev. K

Disposition:
Replace entire 5-lead corrector bundle.
Disposition verify notes: (Magnet repair completed. tested O.K.. und ailowed to process further. Bob Jensen),

Responsible Authority: Date:

Andy Hocker 22272006 9:23:26 AM

Corrective Action to Prevent Recurrence:
None.

Responsible Authority: Date:

| Andy Hocker | [ 21222006 9:23:26 AM |
Corrective Action/Disposition Verified By: Date:

B Bob Jensen ] [ 57232006 9:33:45 AM |
Will Configuration be affected?: L1YES ¥ NO
Identified problem area:
[[] Material [} Manpower {1 Method ] Machine W1 Measurement

Reviewed By: Date:

t Bob Jensen | | 5/23/2006 9:42:34 AM

Discrepancy Report Form DR No: 4326
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Cryogenic Thermometer Traveller

DESCRIPTION

Top Assembly :
identification: pd /7 357 7
o A3 - B

Manufactured By: Fermilab

Cryogenic thermometer
HCQITESCXT;C RO1 3720
CX_LS_X17257

Part description:
art identification:
Seriat Number:

CABLING -

—

Top View / A Wire Crossing

Connector.Jag Narhe: -

Black ' 3 Black U+ :
"""""" U+ ' I A o i
__________ i k3 ’ {; "\‘ 3 7{ kY G 1 . n+1

‘ 0%( 4 4 ellow v

""""""" I8 AN SN \ 2 Green | ni2
‘: —————————— Y A R | 143
i : e N
i Fixing Case Thermometer Cable for Type sT Extension . =
; Thread p (300 K) = 0.32 Ohm/m (300 K) = 0.07 Ohr/m :
_ P \

i CHECKS

Hole{ ] Copper AWG 30 Copper AWG24 : _
stud_] Length = :]m Length: 0.8m o

:_
|

Check | R{U+U- )
point | [Ohm} 4W

intervention Date/
DD-MMM-YYYY

Calibration 04-Feb-2002
) Expedition 12-Mar-2003
Reception ,’\2-/?" 2ees

na na

ovi 593 | CERN

W§e | farmai

o1 01

e ——————

RU-1) | AU ‘ R(U+,GND) ramparotse| Firm/LabOTAIORY
Ohmy 2w _| fonmlaw | johml2W S _
ovL | Ambient IPN

T miial
ol
ChnigtRE

W

v munme ot CERN. Tel:+41 22 767 4266

Grivat




Cryogenic Thermometer Traveller

_ DESCRIPTION
. |Part description: Cryogenic thermometer Top Assembly
art Identification: HCQITESCXT-CR013730 Identification: AV B SIS f e
1Serial Number: CX_LS_X17258 Manufactured By: Fermilab
CABLING
' Connector Tag N‘_amé;
J 11 ¥>! '? |
n+1
R+2
Green |- 3
Fixing Case Thermometef Cabie for Type ST Extension _ J='
Thread| | P (300 K) = 0.32 Ohm/m P (300 K)-='0.07 Ohm/m
Hole[ | Copper AWG 30 Copper AWG 24 '
Stud[_] Length = Em Length: 0.8 m
CHECKS
Intervention Date/ Check 'H(U+,U—,J+,I-) R{U-1-) - R(U+',-f+). B(U+,GND} { Temps.ciure -Firm/Laboratory | Checked by
DD-MMM-YYYY ) [Ohm)aw | [Ohm]2W | [Ohm]2w | [Ohm) 2w iK) '
Calibration 04-Feb-2002 | T 634 na na ovL Ambient IPN Jolv
Expedition 12-Mar-2003 | T| 61816 o1 or ovi 293 CERN | Grivar
Reception |\ - 19205 | TIW ¢| (4 070 E8C |Ferm-Lap| W S.
TIW €
TIW| ¢ )
TiwW| C
TIW €
Tiw| ¢
Tiw| ¢
TiW ¢
TIW| €
TiW|C
TIW ¢
TiwW ¢
TWc
T|Wf ¢
TIw ¢ )
TIW ¢ )
TIwl ¢
TIWIC
TIwic
Tiwi ¢
Tiwc )
TIwl el
Tiwl ¢

In Case of problem, do not hesitate to contact Responsible person at CERN. Tal-+41 29 787 Aoaa
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CERN-LHC MQXA-18 Quality Record
Acceptance Test at FNAL

CERN LHC MQXA

Acceptance Test at FNAL

QUALITY RECORD

Cryogenics Science Center

KEK, High Energy Accelerator Research Organization

Magnet ID

Date ot approval

Approved by : {FNAL)

(KEK)

Ver. 0
Ver A (wath imaal results)
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CERN-LHC MQXA-18 Quality Record

Acceptance Test at FNAL

Criteria
No harmiful defects or deformation

Result at TOSHIRBA
Acceptable




2. Interface Dimensions

Machine vener

313
CERN-LHC MQXA-18 Quality Record
Acceplance Test at FNAL

< Fi (3330 ottt L1333, -
Ll (3305 | Elr(3305) -
ty ey € l
{i‘;‘ﬁ . Yokekgs 1o fﬂ;m
(]i‘—:;li) ;;E"!:u CollarCui {64501 et e
_L’f-_—ﬂ__“__ﬁ______—__ﬁ—_m__——__—_!ﬂ:_
1) Dimensions Unit:mm
Procedure o Criteria
1} Dimension Check
Measure following dimensions
a, b, ¢ : Measuring range: every 45 deg. from @ deg,
d : Splice Box : four points
a) Machine center - Interface a) 3330 -6/40
b) Interface outer diameter (Docel.Doer) by 468 —4/40
¢} Interface inner diameter (Dicl,Dier) cydds50 4440
d) End Ring - Splice box(Eg) a7 s ]
Result at TOSHIBA
Critera 3330 -6/+0 0468 -4/+0 P50 440 7
Position Fi Fr Doel Doer Digl Dier Ep
0 deg, 33295 33300 16770 467.03 15010 44924 695
45 deg. 33208 33303 306 90} H67.00 49 34 EERER
90 deg. 13205 33300 46720 16797 RERP 450,21 6.3
135 deg. 3330.0 33305 46723 46710 449 64 449 .10
180 deg. 332495 3330 6.29
225 deg. R B 33305
270 deg, RER I 33300 . 0 8%
315 deg, 33209 333000
Result Acceptable Aceeplable Acceptable Acceptable
_ Result at FNAL*_i L o
Critera 3330 -6/+0 468 -4/40 0450 -4/+0
Position Fl Fr Doel Doer Diel Dier Eg
Odeg. [%229.8 | 23240
Eoca
S0deg. [3330.0 _[3330.0
AR
180deg. |3330. U ['1%30.0
270deg. [L330.7) [3330.0
e —
Result
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CERN-LHC MQXA-18 Quality Record
Acceptance Test at FNAL

2} End ring interface

Procedure

Critena

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

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

Measurement part Result at TOSHIBA Remarks
LE side Acceptable LE ; 6mm
RE side Acceptable 4 s
Measurement part Result at FNAL Remarks
LE side
RE side
3) Radial envelope
Procedure Criteria
Check shell radial cnvelope using $530mm gauge. The mauge shall pass the magnet.
{dummy cold-mass support)
Resull at TOSHIBA
Acceptable
Result at FNAL
4) Magnet bore
Procedure Criteria

Check appearance of the magnet bore by visual
mnspection.

No harmiul defects or deformation

Result at TOSHIBA

Acceptable
MPp was daneged at end secton ¢ L side and RE side )

Result at FNAL

3) Magnc_lﬂbu-s 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
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CERN-LHC MQXA-18 Quality Record
Acceptance Test al FNAL

B Weight
Procedure , Criteria
Measure the magnet weight, ‘ Weight < 8500kg
Result at TOSHIBA
8300 Kg Acceptable
Result at FNAL
| 7) Length of magnet lead, QPH wire, Voltage taps
Procedure ‘ Criteria
Check the lengths of magnet |ead, QPH wire, voltage taps. | 1) Magnet lead : > S00mm from magnet LE end plate
2} Voltage iaps wire : > 2009mm from magnet LE end
plate
I 3) QPH wire : »>2000mm from magnet LE end plate
Result at TOSHIBA
Measuring wire Measured Valye Result

1} Magnet lead 300 Accepiahle
2) Voltage taps =2000mm ] Acceprable
3) QPH wire : - 2000mm Avceptabic

Result at FNAL B
Measuring wire Measured Value Result

1) Magnet lead
2) Voltage taps
3) QPH wire

HAT1  HB1

Q4
Lead A +
Al Q1
AZ
C
B1
B2 i& Q3
Lead B -

HAZ HB?2
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CERN-LHC MQXA-18 Quality Record
Acceptance Test at FNAL

8) Cable tags
Procedure Criteria
Check the cable tags. Consistent to the tag No. table.
Viaps & QPH Tag No. table
Lead Tag Namc Description
Voltage taps Al, A2 Taps from A lead
B1, B2 Taps from B lead
Ct1,C2 Center taps
Quench heaters HAL, HAZ Heater A
HB1, HE2 Heater B
Result at TOSHIBA
1)}Voltage taps Acceptable
2)¥Quench heaters Acceptable

Result at FNAL

1)Voltage taps

23Quench heaters
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CERN-LHC MQXA-18 Quality Record
Acceptance Test at FNAL

3. Coil Resistance

Procedure

Critena

Measure the magnet total resistance and coil temperature

at coil current of DCTA.
Calculate resistance at 20 °C: R

Ra=V/TH{1+0.00393 % T;-20))

V @ Voltage between magnet leads (V)
I: Coil current obtained by shut resistor (A)

T.ou ; coil temperature (°C)

0005 Q

20-

1) Compare with Ry at TOSHIBA. Varation of Ry <

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

Result at TOSHIBA

l Not Reported

Teoit
Magnet total voltage (V) Current {A) Magnet total resistance R (Q)
Not Reported Not Reported b RS143
Yoleee It vony HA) | Ra@ V"::f;:_‘ps VV) HA) | Re @
C1-Al Not Reporied | Not Reported | 342224 C2-Al Not Reported | Not Reported 342224
C1-A2 Not Reported | Not Reported | 342224 C2-A2 Not Reported | Not Reported | 342224
C1 - Bl Not Reported | Not Reported | 342373 C2-BI Not Reported | Not Reported | 342373
C1-B2 Not Reported | Not Reported | 342373 Cc2-B2 Nat Reported | Not Reported 342373
Acceptable

Result at FNAL
T

Tl
Magnet total voltage (V) Current (A) Magnet total resistance Variation (£2)
R, (L) {Rzotosmisa - Reosnal)
(o QA OGT
Voltage taps tag No. Rap (£2) Voltage taps tag No. Rao (£2)
Cl - Al ATY C2- Al 24P L
Cl-A2 =457 C2-A2 EXCH
Cl - B 24 =3 C2 - Bl =455
C1-B2 =i 54 C2-B2 472
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CERN-LHC MQXA-18 Quality Record
Acceptance Test of FNAL

4, Instrumentations

Magnet lead +: Al, A2 (Poled Out)
Magnet lead - B1, B2 (Pole3 Out)
Center taps : C1, C2 {Pole) Out)

all voltage taps by four terminal

Check resistance of
method at TA.

Magnet lead : Q4 Ath o+
Magnet lead : Q3 3rd ;-

Variation of Ran(Al L Rp(A2) 1 < 0.1 %
Variation of Rao(B1 ) Rp0(B2) 1 < 0.1%
Variation of Rao(Cl 1R(C2) 1< 0.1%
Result at TOSHIBA

Voltage € Voltage t ~ /__‘
oltage taps oltage 1aps Resistance(€2) Variation{%s) Result
No. No. [

Al

N 00269 A2 0002068 0.407 Acceplable

342492 {000 Agceptable
6 RARTS 0.000 Acceptahle
 ResultatENAL R
Voltage taps . ; L
ge lap Resistance(£2) variation{%o} Result

OPH resistance 20 +4/-4Q (HAHB)
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CERN-LHC MOQXA-18 Quality Record
Acceptance Test at FNAL

3. Coil Inductance

Procedure Critenia
Measure inductance of magnet at frequencies of 100Hz | 1) Variation of inductance Voltage taps No. C-A,
and tkHz using LCR meter. inductance Voltage taps No. C-B : < 59,

2) Total inductance of the magnet :Measurement only

-
Result at TOSHIB A

Voitage taps 100Uz Result I kHz Result Voltage taps 100H Result 1kHz Result
tag No, (%) (%) tag No. (%) (%)
Cl - Al 3694 i3.363 C2-Al 36.94 [3.363
Cl-A2 36.94 13.363 C2-A2 3694 ) 33063

003 - 0.4 .05 0.4
Cl - B] 3695 13.368 C2 - B1 36.95 13308
Cl-B2 3695 13368 C2-B2 3695 13368
| 100Hz [ IkHz
Magnet ! R7.18 | 3103

Aceepable
Result at FNAL

Voltage taps 100H> Res@l[ TkHz Rcs.ulr Voltage taps 1 00Hz Result lkHy Resuit
tag No. (%) (%) tag No. (%) (%)
Cl-Al 2.0y 13,4 SR N Y Mo BATL |
Cl-A2 ({3702 12.472 c2-a2 [37.¢o0 12 4o f
Cl-Bl |37 02 iz41 C2-Bl |37.08 15 47
Cl-B2 3100 izyT7 C2-B2 |87 a0 in- 47

100Hz IkHz

Magnet 7. :)H 51w
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6. Tum to Turn Insulation

10/13

CERN-LHC MQXA-18 Quality Record

Acceptance Test at FNAL

Procedure

Criteria

recerd the signal.

Apply impulse voltage of 1000V between the magnet leads and

Instrumentation: Impulse generator, recorder

Compare the signal with one at KEK.

Attach rthe chart,

Result at TOSHIBA

Acceptable

See appendix

Result at FNAL

I
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CERN-LHC MOXA-18 Quality Record
Acceptance Test at FNAL

Apply 1kV-DC the coil in | min. and measgre

Insulation resistance by using insulation tester,

High voltage : Coils: Ground : Coliar, Yoke, Shell, QPH
——————2 tollar, Yoke, ¢

Procedure
Apply 3kV-DC 1o the coil in I mip. and me
current or insulation resistance,
Righ voltage - Coij

Ground - Collar, Yoke, Shell, QP

- Result at TOSHIBA
Humidit (%)

Result at FNAL
Humidity (%)

Termneranyy {°C)




8. QPH Insulation

12/13
CERN-LHC MQXA-18 Quality Record
Acceptance Test at FNAL

1) Insulation Resistance

Procedure Criteria
Apply 1kV-DC to the QPH in 1 min. and measure Insulation resistance > 1HOMQ
msulation resistance by using insulation tester.
High voltage : QPH
Ground : Coil, Collar, Yoke, Shell
Result at TOSHIBA
Heater No. Temperature (°C) l Humidity (%) Insuiation(MC}) Result
HA 25 g > 2000 Acceptable
HB = 2000 Acceptable
Result at FNAL
Heater No, Temperature (°C) f Humidity (%) Insuiation{MQ) Result
HA | B
o |
2) Hi-pot test
Procedure Criteria
Apply 3kV-DC o the QPH in ! min. and measure leak | No break down
current or insulation resistance. Record leak current or resistance.
High voltage : QPH
Ground ; Coil, Collar, Yoke, Shell
Result at TOSHIBA
Heater No, Temperature (°C) Humidity (%% Leak current (mA) T Result
HA )5 o 3.0 Accepiable
HB T B .00 Aceeplable

Result at FNAL

Heater No.

Temperature (°C)

f_H_A_\J
HB

Humidity (%)

-

T _,Tﬁ__.

l.eak current or
Result

]

resistance




9. QPH Discharge Test

13413

CERN-LHC MQXA-18 Quality Record
Acceptance Test at FNAL

1) Appearance check

Procedure

Criteria

Check appearance of QPH wires by visual inspection.

No harmtui defects or deformation,

Result at TOSHIBA

Acceptable

Resu]t at FNAL

2) QPH discharge test

Procedure

Criteria

Charge the power supply above 850 V and fire QPHs,

No strange signal observed.
Attach the chart,

Resuir at

TOSHIBA

HA Acceptable

See appendix

HB

Acceptable

See appendix

3) QPH resistance

Procedure

Criteria

Measure resistance before/after the discharge test,

Resistance change < 10%

Resuit at TOSHIBA

QPH No. Betore () After () Vanation (%) Result
HA | 85 N3 ] 0.0 Acceptable
HB 83 283 0.4} Aceeptable

Result ait FNAL

QPH No. Before (Q) After ((2) Vanation (%) Result
HA
HB




CE RN AT MEL Document No,
CH-1211 Geneva 23 LHC-MCSOX-FR-0001 rev. 1.0
SWitzerla nd EDMS Document No.
the
Large
Hadron
Collider .
S
4 - o= . )
Certificate of Conformity
*Lpan name: MCSOX Inner Triplet Corrector Package
ac Identification HCMCSOX001-ANO00004 | Serial No.: | HCMCSOX001-ANO00G04
L Shi  To: CERN Shipment No: | 01
Shipment 14/11/03
l Manufacturer: Ansaldo Order No.: CD1000630
pvt ted o LHC-MQSXA-CI-0001 and addenda
Related drawings: LHCMQSXA0020 (620RM9829)
Responsible person at Mikko Karppinen Tel. +41 22 767 4305
CERN: PP E-mail, Mikko.Karppinen@cern.ch
Responsible person at Gianluigi Gaaaere Tel +39 010 6489 210
H Ansaldo: 7 maggero E-mail. gaggero.gianiuigi@®as-g. it
! Ansaido certifies that the deliverad material conforms to the technical specification mentioned above:
”K Date: 11/11/03 Name: G. Gaggero Signature: B
MCOSX MCOX MCSSX Remarks:
Ansaido: 12.01 13.04 13.57
CERN: 11.60 12.65 13.17
CMA'; -89 2 T2 7345 | vatkets avipos Dok
Ansaido: 3.31 4.49 7.83
3.31 4.45 7.83
CERN 3.31/331 | 449 /4.49 7.86 7
.49 7.84
CMA: 5.3 /ZZ@I - ‘-f‘?ﬂ = 05/7)3 AQILEAT 4902 &
Ansaido: 0.047 0,032 0.037
CERN: 0.36 0.33 0.17
CMA: .G Nl } DG Yiteele Qui; By BE

Cold Mass Assembier

Accepted:

Rejected: []




L LHC-MCSOX-FR-0001 rev: —- 7

page 2 of 2

: Magnetic axis have been measured at warm.
The scribe line is made relative to measured field at wari.




CERN
CH-1211 Geneva 23
Switzerland

the
Large
Hadro

project

--K-FR-00UL rev.

EDMS Document No.

e

Collider

Certificate of Conformity

Part name: MCBX Inner Triplet Dipole Corrector
LHC Identification HCMCBX_001-S1000031 | Serial No.: HCMCBX_001-SI1000031
Shi To: CERN Shipment No: 31
Shipment 10/09/04

Manpufacturer: SIGMAPHI Contract No.: F375/LHC/LHC
Related tech. -
Specification: LHC-MCBX-CI-0001 and addenda
Related drawings: LHCMCBX_0012 (1525-CN-1001)

ibfe perso Tel +41 22 767 4305
gmns:ble n at Mikko Karppinen -

- E-mail. Mikko.Karppinen@cern.ch
Responsible personat | . . . ., . Tel. +33 2970108 80
SIGMAPHI: Daimien Neuvégiise pa— neuvealie T

| SIGMAPHI certifies that the delivered material conforms to the technical specification mentioned above:
} Date: 10/09/04 Name: D.Neuvéglise Signature:
[ D.Neuvéglise
Acceptance test results
MCBXV (Inner) MCBXH (Outer}) ;| Remarks:
RT dc
resistance SIGMAPHI: 17.8 21.9
{Q): CERN: 17.5 21.62
CMA': /7.3 2/ .60
SIGMAPH]I: 66.03 /7 112.78 67.9/ 162.04
Inductance
@1 kHz/100 | CERN 35.34/ 76.40 44.28 / 88.21
Hz (mH) - . W 7
CMA: ¥y /2,775 B¢/ /TS5
R.T. leakage | SIGMAPHI: |/ 75E-9A 100E-9A
current to CERN: 222G/ 7.3 nA 81.0GR1/ 17.5 nA
ground @
1.5kV (pA): | CMA: AAnA @ Caov YO A @ ooV
Cold Mass Assembler
Visual Accepted: [1
inspection
Name / Rejected: []
_Signature
Datle
/

AN

! Cold Mass Assembiler



LHC ICP Document No.
LHC-III
Page 2 of 2
4 N

Comments
\,, (SigmaPhi ):

)

Comments (CERN): | Scribe line made relative to the magnetic axis of both MCBX and MCSTX
measurement and shifted by 4.5 mrad clock-wise (0.8 mun) relative to the
dowel pins on the connexion side.

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

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

During the combined powering of MCBXH/V and MCSTX field was rotated 0-360
deg at the 90 % nominal current @ 4.3 K with MCTX and MCSX set at 100 A.

Comments (CMA):




CERN AT MEL Document 1¥-
CH-1211 Geneva 23 LHC-MCST X-FR-0001 rev. 1.0 }

gwitzerla nd
the
Large
Hadron
Collider

project

certificate of

pole Dodecapole Insert

No.: m HCMCSTXOOl-CEOOOOl 1

shipped To: _ I MCBX assembly: CCMCBX_001-51000031
e Lo e
Re

tated ‘e.‘"" LHC-MCSTX-C1-0001 (i preparation)

%
i

at ; Tikico.Karppinen@cern.ch
i certifies that the delivered material conforms to the technical specification mentioned above:

me: M. Karppinersi Signature:
Mikke Karppinen

mmﬂww

MCSX ! MCTX l Remarks: ]
CERN: 37.73 G2 97.84 G2
CHAT: 7.9} A9 /¥
CERN 2.28/ 4.79 24.32/31.34

— e
CMA:
w0004 | >0 3]
CERN: 3.52 nA 3.02 nA
179 G&2 226 G2
________________-—______________——-——/
CMA: | ShA @802 7 | 1onA@ sea¥

-
Cold Mass Assembler

i Cold Mass Assembler



A MEL LOCUITRETIL T
[ LHC-MCSTX-FR-0001 rev. 1.0

i

Page 2 of 2
N\
Commenis (CERN): Magnetic axis have been measured at warm. The initial roll angle of -5.6 mrad
- was reduced to 1.0 mrad by off-setting the scribe line on the MCBX #31 by 0.8
_ mm clock-wise (seen from the conn.end).
) MCSX MCTX
dx= -0.07 mm dx= -0.05 mm
dy= 0.37mm dy= 0.38mm
Comments (CMA):
}
A
N _/




CE RN AT MEL Document No.
CH-1211 Geneva 23 L LHC-MQSX-FR-0001 rev. 1.0 J
SW'tze I’ia nd [_ EDMS Document No. J
the _
Large el <L
Hadron =
Collider o~9-0
project
. . )
Certificate of Conformity
1 Part name: MQSX Inner Tripiet Skew Quadrupole Corrector
N”f_ Identification HCMQSX_001-AN000020 | Serial No.: HCMQSX_001-AN000020
Shi To: CERN Shipment No: | 04
Pl Shipment 13/12/04
Manufacturer: Ansaido Order No.: CD1000630
m LHC-MQSXA-CI-0001 and addenda
Related drawings: LHCMQSXA(020 (620RM9829)
CERN: P E-mail. Mikko.Karppinen@cern.ch
Responsible person at Gianluiai Gaaaero Tel. +39 010 6489 210
3Ansaldcr: 9 ag E-mail. .
< Ansaldo certifies that the delivered material conforms to the technical specification mentioned above:
Date: 20/01/04 Name: G. Gaggero Signature:
Cinnkioé (raggers
Acceptance test resuits
MQSX Remarks:
RT dc Ansaldo: 7,63
resistance
H 7.62
(Q): CERN.
CMA*: 1,0 3
Ansaldo: 14.28
Inductance 14.256
@1 kHz/100 | CERN 7.86
Hz (mH) - 7.58 :
: A4 39/ 628
RT. leakage | Ansaido: 0.0026
current to CERN: 0.0039
ground @
1.5 kV (pA): | CMA: i nA @Swy
Cold Mass Assembler
Visual Accepted: [J
inspection
Name / Rejected: {1
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 warnn at CERN (correction
of 10.5 mrad clock-wise seen from the flange end).
Comments (CMA):
}
i
\ Y,
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TD /En gineering Fabrication

Traveler Title:

Specification No:

Specification No.: 5520-FM-318902
February 1, 2002
Rev. K

Revision: DR No:

LHC Q3 LMQXC Module Assembly Traveler

:]L 333729 —,LEjE 314 ]

Step No: Drawing No:

Routing Form No:

L 6.7 :’L

430065 ] [

Serial No: Rework ID:

Discrepancy Description;

—,L LMQXC08 :jL 0 ]

L

mbly, it was noted that the soldered

the scldered length of the cable is

Originator: Date:
[ Damon Bice | ,_12/14/2005 7:28:51 AM |
Cause of Nonconformance:
Unknown. j
Responsible Authority: Date:
Bob Jensen ] | 6/18/2006 {.1854 PM ]
Discrepancy Report Form DR No: 4314



TD / Engineering Fabrication Specification No.: 3520- V-2 1077
February 1, 2002

Rev. K

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

Responsible Authority: Date:

E Rodger Bossert J r 6/18/2006 4l

Corrective Action to Prevent Recurrence:

None. This the final bus tray to be used, and cause was unknowi.

Responsible Authority: Date:

r Bob Jensen _| r 6/18/2006 _J

Corrective Action/Disposition Verified By: Date:
[T BoblJensen ] [ 6/26/2006 1:26:20 PM_|

Will Configuration be affected?: [1yes MNO
_ - e o
Identified problem area:
] Material 1 Manpower ¥ Method L Machine | Measurement
Reviewed By: Date:

[ BobJensen ] [ 6262006 ]

Discrepancy Report Form DR No: 4314



