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

March 8, 2005
Rev. B
Revision Page (1 of 2)
Revision  Step No. Revision Description TRR No. Date
None N/A Initial Release ' N/A 8/20/04
A 5.0 Modified Step. Moditied to reflect production floor process. 1682 12/15/04
92 Modified Step. Changed to Crew Chief signoff,
9.3 Modified Step. Changed to Weldor signoff.
12.3 Modified Step. Added “...and Figure 12.0.”
15.2 Modified Step. Changed to “Using the Valhalla 4300B, connect 10mA
applied voltage thru the corrector Power Leads. Measure Resistance and
record in the table below.” Modified Table. Added Picture of Corrector Bus
Leads.
171 Modified Step. Changed (MC-369552) to (MC-369522).
174 Modified Step. Changed IP to Non-IP.
17.6 Modified Step. Changed IP to Non-IP.
17.72  Modified Step. Changed Non-IP to IP.
17.8 Modified Step. Changed Non-IP to IP.
17.10 Modified Step. Changed Non-IP to IP.
18.9 Added Step. “Tack weld the Extension Tube (MD-390667) to the Cald Mass
per (ME-390329).”
18.11 Added Step. “Weld the Extension Tube (MD-390667) to the Cold Mass per
(ME-390529).”
19.9 Modified Step. Changed to “Measure the distance between the Suspension
Rings at the bottom of the Threaded Rods and record measurements below.
Copy this page and place copy in designated book for later reference.
(TR-333730, Q3 Cryostat Final Assembly, Step 3.1).7
19.17 Modified Step. Changed Non-IP to IP.
19.18 Modified Step. Removed Center — North and Center - South.
1921 Removed Step. “Weld the Shielding Blocks (MB-390534) to the Cold Mass
per Q3 Suspension System Installation (ME-390525).” No shielding Blocks
19.22 Modified Step. Added 112.5.
19.23 Modified Step. Added 337.5.
21.1 Modified Step. Modified Resistance Table.
21.2 Modified Step. Changed to “Using the Valhalla 4300B, connect 10mA
applied voltage thru the corrector Power Leads. Measure Resistance and
record in the table below.” Modified Table. Added Picture of Corrector Bus
Leads.
222 Added Step. Added “Assemble/Install Hypertronics Connectors, witheut
Cover at IP End as per Q3 Module Assembly (ME-369900). Pin Numbers
for connectors are shown in Table 22.2 below.”
22.3 Added Step. “Inspect Hypertronics Connector. Ensure that it is free of {lux
and that Kapton has been installed properly.” .
22.4 Added Step. “After LHC Project Physicist / designee has signed the above
step, complete the installation of the Hypertronics.”
232 Maodified Step. Changed to “Using the Valhalla 4300B, connect 10mA
applied voliage thru the corrector Power Leads. Measure Resistance and
record in the table below.” Modified Table. Added Picture of Corrector Bus
Leads.
234 Added Step. “Ensure electrical measurements are acceptable and confirm
Hypertronics Connector has been installed properly.”
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.; LMQXC03-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333729

March 8, 2005
Rev. B
Revision Page (2 of 2)
} Revision Step No. Revision Description TRR No. Date
B 1.6 Added Step. “Protect the bellows during all stages of production.” DR No. 1695 3/4/05
HGQ-0500.
7.6 Removed Step. Moved to after electrical. New step 7.8.
7.0t0 Modified order of steps per production request. (Subsequent changes to steps

17.0 will reflect new Step Numbers)

7.14 New step. “Splice Cold mass voltage taps to wire bundle, Verify splices
electrically.” Per LMQXC02.

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

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

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

.12 Medified Step. Added check boxes and specifications for measurements
taken with Mini-level.

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

12.11 Added Step. “Solder MQSX Corrector Wires.”

12.13 New Step. “At the IP End, attach Spider Assembly (MD-430072) as per Q3
Module Assembly (ME-369900).”

15.3 New Step. “At the Non-IP End, attach Spider Assembly (MB-4300906) as per
Q3 Module Assembly (ME-369900).” Per PR No. HGQ-0520.

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

) Eiement.
} 16.3 Added Step. “Attach Backing Splines as per Q3 Module Assembly
(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 ¥ - 3" 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-369912) every
¥2 - 347 over Kapton as per Q3 Module Assembly (ME-369900).”

17.3 Modified Step. Moved Step per production request. “Position the Beam
Tube (MC-369322) longitudinally per Q3 Cold Mass Welded Assembly

(ME-390529)."" New Step 20.1

19.2 Modified Step. Changed to “Insert the Fixed Support Assembly
{ME-3%0041) 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.”

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

212 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-1IP end) VIEW: Male (pin) solder cup side” to show correct hookup
configuration to DFBX.

23.0 Modified Step. Removed electrical checks that are previously performed by

Q3 LMQXC Cold Mass Module Assembly

MTF, per production request.

LHC Serial No.: LMOXC03-0
Notes:
Page 3 of 88



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

March 8, 2005
Rev. B

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

1.0 General Notes

1.1

12

13

L4

1.5

1.6

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

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

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

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

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

Protect the Bellows during all stages of production.

2.0 Parts Kit List

2.1 Attach the completed Parts Kit for this production operation to this traveler. Ensure that the serial
number on the Parts Kit matches the serial number of this traveler. Verify that the Parts Kit
received is complete.
QM 2 /8 oS
Prbcess Enfineering/Designee Date 7
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-0

Notes:
Page 4 of 88



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

March 8, 2005
Rev. B
3.0 Q3 Module Alignment
3.1 Record the serial number for each Magnetic Component Assembly.
03 Serial Number: H &X ﬂr — ¢73
MCBXA Corrector Coil Serial Number: M G)/A -2\
MQSX Corrector Coil Serial Number: M Q S )Y - O 8
MCSOX Corrector Coil Serial Number: ] GEYf -O8
g,
7D /s
o Res;fmsiBi{Achority/Physicist Date
32 Attach the C-ertiﬁcate of Conformity, for vendor supplied components, and the Quality Record, for

~--~endor supplied components, to this traveler.
Verify that the Certificate of Conformity and /or the Quality Record (as required) has been filled out
and performed by Fermilab personnel.

B e J & 0D
Crew Chief Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC03-0

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

March 8, 2005
Rev. B

4.0 Q3 Magnet Placement (Module Assembly Tooling)

4.1 Configure tooling for Q3 Cold Mass Assembly (ME-3903528) per Final Celd Mass Assembiy

Stat — Support and Clamping Fixture {ME-369768).
A T - - -
B %/ 8, < 8

Technician() < Date

4.2 Configure tooling for Corrector Mounting per Cold Mass / Cryostat Station Corrector Support
Fixture (ME-369780), 13}86 Diameter Corrector Magnet.

L i z s Fres

Techmefan(s)® Date

43 Configure tooling for End Dome Mounting per Cold Mass Cryostat Station Final Assembly
(ME-369765, View E-E).

~ 4 . -, -
7 EVA T
“ Date

44 Move the Q3 Cold Mass to the Cold Mass Module Assembly Tooling, placing it nearest the West
End of ICB, with the Lead End of the Magnet facing west as per Q3 Cold Mass Welded Assembly
(ME-390529). =

_// TP - _ .
- 7 :, F 0
Tecﬁnician(s)/ Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOQXC03-0

Notes:
Page 6 of 88



TD/Engineering & Fabrication

Specification # 5520-TR-333729
March 8, 2003

Rev. B
; 50 Bus Assembly Installation
5.1 Measure the length of the Cold Mass and record below.
A cy oy \
e i N Cold Mass Length: ,47 Z

A~ X s |\ kﬁ”%

' Techm'cfan(s)

> /{) é{’g/ag'/

Date

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

Cold Mass Length from step 5.1:

Add:
70 .
\_‘ e Length of top piece:

.‘_ffec‘hnicia}l/(ski "D

@

ALY

o

-{gfep'req to as the top plec%

N @ TR S S
T’echnician(s)

i
i

27

+ 48in.

2 (,

3[5/45

Date

R .

e O

Date

(07& Chief
5.3 Luta piece of Nomex (MB-430064) equal to the total length recorded in step 5.2. This will be

7'7,/@'61/5{’

Date /

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

Length of top piece:
Multiply by 2:
7 Length of bottom piece:
T
o —’{\ ‘i/(/fn 'l e 2erd )\5:772/.9:,

Techniclan(s) l |

; (37/ Chief

Q3 LMQXC Cold Mass Module Assermnbly

Page 7 of 88

ZG‘

x 2

= _ 1

Y 2

—F
6;’/5'3.?;/](

Date

3.9 05

Date

LHC Serial No.: LMQXC03-0
Notes:



TD/Engineering & Fabrication Specification # 3520-TR-333729
March 8, 2005
Rev. B

5.5 Cut a piece of Nomex (MB-430064) equal to the total length recorded in step 5.4. This will be
referred to as the botiom piece.

i
-

S

¢

'F’é}:){nician(s) Date

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

o Non- LE LE Y
Top
Bottom
2 2 (Cold Mass Length + 4)
Fold Back
‘o---..‘/ \.‘.-...
2’: hk)n'I_E I_E : 2!
- -‘;—-—-——-—
Top
Bottom 2 (Cold Mass Length + 4)
. T, .
2 ."t..-.' <+— Fold Back ~a .:!

.
.
-.....IIHIII'--'-'

) Figure 5.6
T~ 7o e

~"Pechnician(s) Date

5.7 Starting at the Lead End, shide the Lead and Corrector Coil Bus Assembly (MB-430065) into
Magnet Bus Slot between the two pieces of Nomex {MB-430064). The bottom piece of Nomex will
Jith the bus. Pull the bottom piece as it is being fed into the Cold Mass.

oy
Ve~ 59 ex
7echnician(s) Date
5.8 Cut Nomex (MB-430064) equal to the Length of the Cold Mass. (See Step 3.1 for/r/eference)
o7 7 . -
g Firoriar 3 Se2S
Technician(sf Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.; LMQXC03-0

Notes:
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i 6.0 Q3 Cold Mass Alignment

6.1 Rotate the Q3 Cold Mass, with the Power Leads facing up,

into the proper orientation as shown in
Figure 6.1-A.

Voltage Tap
Wires

Strip Heater
Wires

Looking at Lead End of Q3
Figure 6.1-A

a7 A X 5195
Technie{an(s) ~ Date

6.2

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

T \\ i : ,
e, o hchoe

Responsible Authority/Physicist Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC03-0

Notes:
Page 9 of 88
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March 8, 2005
Rev. B

7.0 Instrumentation Installation

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

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

(MB-430078) INSTRUMENTATION BEUS 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 7.1
INSTRUMENTATION TUBE
G"i—_ Black U+
_ Yellow |+
= Red U -
= Graan i -
individyal Ther ter Layout
o ! -
Coe E ' jj_,‘.
S %“\«JM 77');:,‘:,{“7
Fechnictan(s) Date {
v
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOQXC03-0

Notes:
Page 10 of 88



TDVEngineering & Fabrication Specification # 5520-TR-333729
March 8, 2005
Rev. B

. 7.2 Slide Instrumentation Bus Assembly (MB-430074) into the proper Q3 Port as per Q3 Module
} Assembly (ME-369900). Verify that there is sufficient slack in cable to allow for two inches of
differga‘f_ial thermal contraction;ﬂf_,

Techficians) <

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

Wires
Warm-up (Cryogenic) 71T8323 (ThQ3)
Heater Wires

EH8323+ (W1bQ3} (top)

EH8323- (W2bQ3) (bottom)

L

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

Figure 7.2-A

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-0
Notes:
Page 11 of 88



TD/Engineering & Fabrication Specification # 5520-TR-333729
March 8, 2005
Rev. B

Strip Heater Wires

Lead tap “a" primary EE1113 (VTal Q3)
Lead tap “a” redundant EE1123 (VTa2Q3)
Lead tap “b" primary EE1313 (VTb1Q3)
Lead tap “b” redundant EE1323 (VTb2Q3})
Center tap “c” primary EE1213 (VTc1Q3})
Center tap “c” redundant EE1223 {(VTc2Q3

Wire Bundles
from Q2

Instrumentation

wire tube

Warm-up {Cryogenic)
Heater Wires

7 EH8313+ (W1aQ3) (top)
EHB313- (W2aQ3) (bottom)

Sirip Heater Wires
“a" circuit heater lead “1+” YT1113+ (H1 aQ3)
“a" circuit heater lead “1-" YT1113- (H2aQ3) :
“vy” circuit heater lead “2+7 YT1123+ (H1 bQ3) I
“h" circuit heater lead “2-" YT1123- (H2bG3)

Looking at Lead End (IP end) of Q3

Figure 7.2-B

(3 LMQXC Cold Mass Module Assembly L.HC Serial No.: LMQXC03-0
Notes:
Page 12 of 88
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—

7.4

7.5

March 8, 2005
Rev. B

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

Modile Assembly (ME-369900).
/Zkr'ﬂ.é%~4-- 21/ 5

Weldor(s) Date

Install Warm-up Heaters (ME-369834) to each end of Q3 as per Q3 Module Assembly
(ME-369900).

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

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

.-I"‘

Techniciaf(s) 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.

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

7.5.2  Solder wires (MA-369836) to RTD)'s as per Q3 Module Assembly (ME-369900).
Individual RTD wiring is shown in Figure 7.5.2-A below.

Black U+
Yellow |+
Red U -

Green | -

LI

Individual Thermometer Layvout

RN Figure 7.5.2-A
o % Ui, -/ e

Technician(s) ‘3 Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-0

Notes:
Page 13 of 88



TD/Engineering & Fabrication Specification # 5520-TR-333729
March 8, 2005
Rev. B

7.6 Perform a continuity check on all RTD's and Warm-Up Heaters. Record the Data below. (ImA).
Record the resistance data from the Manufacturer’s Traveler below. Compare RTD resistance test
results to the resistance results from the Manufacturer’s Traveler. Ensure RTD resistances are

within 5. Attach the Manufacturer's RTD papers at the end of this traveler.

To measure the resistance of a Thermometer (RTD):

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 4WQ (meaning a 4 wire resistance measurement}.
8. Read resistance in ohms and record in traveler.
Howl
o HP3457A —_—
— e OoOOoOCS oooo e
e = A ComO Oooo o
Lne O3 43 /3 DoDOoCOo Boao
B Y] (o R o | ©
Fi T; L
/
DHMF Button Blue (function) Bution
U+ Black |
1+ Yellow | -
) Red ,————'—'—"_"’
|- Green
Thermometer
(RTD)
RTD’S
Building Temperature: __ 70 * Time of Test: __ 1. 4S AM
. . MIrt. Resistance
Serial No. Location Measured Q (Expedition)
TT8313 Q3 Inst. Bus Side -5 20 o 3,51 o
TT8323 (3 Inst. Non-Bus Side ()é, (77 0 é;,, (<¢ ©
Cryogenic (Warm-up) Heaters
p O
Building Temperature: PL Time of Test: ¢, s
Location Wire No Measured
Q3 L.ead End EH8313+
(IP End) EH8313- 1. S94 0 Q
Q3 Non-Lead End EH8323+ L 1< L ‘_{
(Non-IP End) EHS8323- T El
/I’ /l;-{" ’ ) /” / . 4/4
Techg;ici;i’n(s) Date
(3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXCO03-0

Notes:
Page 14 of 88
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_ 1.7 Hipot RTD’s to 100V. Use Droege Serial No. 910 (FNAL Part No. 51330) or equivalent.
} (Max. Leakage < 0.1 uA)

$-/5-05
Date
RTD'S
v S_LLL—ﬁ-lL‘" — A 5. -
Building Temperature; =~ | - & 70¢ Time of Test: _ 1. 5¢ A

Serial No. Location Hipot Leakage < 0.1 pA
TT8313 Q3 Inst. Bus Side -y /”4

TT8323 Q3 Inst. Non-Buys Side ~ . “ ’ \'\ N

Hipot Cryogenic (Warm-up) Heaters to 300V. Use Droege Serial No. 910
(FNAL Part No. 51336) or equivalent. (Max. Leakage < 0.1 nA)

Have Crew ﬁhlef verify setup and sign below before continuing.

L= lce D /5.5

7 Cfew Chicf Date
Warm-up Heaters
we o, 7ef G-¢7
Building Temperature: S Time of Test: " : da
Location Wire No Hipot Leakage < 0.1 pA
Q3 Lead End EH8313+
(IP End) EH8313- Ny
Q3 Non-Lead End EH8323+ 7
(Non-TP End) EHS8323- < 4, /[L #
et g e 2/ 500¢
Technician(s) ~ ¢ Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC03-0

Notes:
Page 15 of 88
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7.8

March §, 2005

Rev. B

Fill out the Cryogenic Thermometer Traveller that came with the RTD.
Fill out:

e Corrector Tag Name

e Date

e Resistance Measurement

s Temperature (i.e. 77°F)

e Firm/Laboratory (Fermi)

s Checked By (Print Last Name)

Once all information has been filled out, make a copy of the Cryogenic
Thermometer Traveller and place the copy in the designated binder.

O PF 3, /508
Technician(s) Date

P

“%w Chief Date
7.9 Mount the MCBXA Corrector Mounting Ring (ME-390037) to the MCBXA Corrector Magnet.
PR o
Techniiafus) ¢ oo Date
7.10 Position and align the MCBXA Corrector Magnet.
: 5 Y . 7. - R
- I e SV S
Techhician(s} ’ Date
7.11 Tack weld the MCBXA Corrector Mounting Ring (ME-390037} to the Q3 Cold Mass Assembly
(ME-390528) per Q3 Cold Mass Welded Assembly (ME-390329).
; ™ . -
()I,L/ Jo e 05
Weldor Date
7.12 Weld the MCBXA Corrector Mounting Ring (ME-390037} to the Q3 Cold Mass Assembly
(ME-390108) Non-Lead End per Q3 Cold Mass Welded Assembly (ME-390529).
— IS .
TP [ wiwn . €5
Weldor Date
7.13 Disassemble the MCBXA Corrector Magnet from the MCBXA Corrector Mounting Ring
(ME-390037). e
.-;-, ,’. o , B .
% A e Z/ S
Techfiician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Seria! No.: LMQXC03-0

Notes:
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March 8, 2005
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7.14 Splice the Cold Mass voliage taps to the wire bundle. Verify the splices electrically.
A 3 f2a /05
_.Tectinician(s) L ~ Date / /
1.15 Attach wires usin% putty and install the Voltage Tap Splice Cover Block {MC-430146).
= 2 [eq o5
Technic)an(s) Date
7.16 Mount the MQSX Correct'o;, Mounting Ring (MD-390209) to the MQSX Corrector Magnet.
et 2/ 5 45
chhnicia_n(s)’ e Date
7.17 Position and align the MQSX Corrector Magnet per Q3 Cold Mass Welded Assembly
{ME-390529). .- /
- -y s ;
/_ o 7:_;’ ’ 7 ~ /f’ // /'/’/‘/”/ g L‘j’ ..{
Tethnician(s)”. ~ ~ . ‘; ' Date
7.18  Tack weld the MQSX Corrector Mounting Ring (MD-309209) to the Q3 Cold Mass Assembly
(ME-390528) per Q3 Cold Mass Welded Assembly (ME-390529).
(u - [ o g €A 2 [ Tl
Weldor™ -date
7.18 Weid the MQSX Corrector Mounting Ring (MD-309209) to the Q3 Cold Mass Assembly
(ME-390528) Lead End per 3 Cold Mass Welded Assembly (ME-390529),
o .
Welddr Date
7.20 Disassemble the MQSX Corrector Magnet from the MQSX Corrector Mounting Ring
(MD-309209).
xz@)/":g”/?dﬁg/ SRS
Technici'zfr:/(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-0

Notes:
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8.0 Instaliation of MQSX Corrector Coil

8.1

83

Move the MQSX Corrector Magnet up against the Mounting Ring on the Q3 Cold Mass and bolt
the MQSX Corrector Magnet to the Q3 Cold Mass using the Silver Plated Mounting Screw and

torque bolts to 500 in.-Ibs. Shim between the corrector and flange as necessary.
- % % RYSEVESS

Techﬂcian(s) Date

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

"'7‘:“« Cﬁfef Date

S G ook

Responsible Authority/Physicist Date

Tack weld boits and washers for mounting MQSX Carrector Magnet into place per Q3 Cold Mass
Welded Assembly (ME-390529). ) )
VAN
A TSR

A A

Weldor(s) Date
\'td-'*’b ':)wf 8.4 Solder Corrector Wires per Q3 Module Assembly {(ME-369900) and as shown in Figure 8.3-A.
e - < Y /13793
nie $& Tecphician(s) Date
O
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQOXC03-0

Notes:
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. 85 Install voltage taps on MQSX corrector leads. One tap is to be soldered to the “A” Lead of each
} corrector element. Wire label is shown below.
Lead Lead
| Overhead View -
rCorrector Corrector
Label
tAssembly | Element
MQSX MQSX |A+ lead Q3A2 (skew quadrupole) voltage tap EE8223 (VTA2)
% ’ 1S 125
Technigjfzﬁl(s) N Date
}
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-0
Notes:
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9.0 Installation of MCBXA

9.1 Move the MCBXA Corrector Magnet up against the Mounting Ring on the Q3 Magnet, and bolt
the MCBXA Corrector Magnet to the Q3 Cold Mass using the 3" Silver Plated Mounting Sciew
(MA-390247) and torque bolts to 500 in-1bs. per Note 4 of Q3 Cold Mass Welded Assembly

(ME-390529). $him between the Corrector and Flange as necessary.
e gé o [5/05

Technfian(s) Date

i )ﬂent of MCBXA Corrector Magnet as per Q3 Cold Mass Welded Assembly
9.

R Vi s J 4" -{— Coy—

/T,é:hniéian(s) Date

’f.f?m/ ﬁ‘/%s’

Responsible Authority/Physicist Date

9.3 Tack weld bolts and washers for mounting Corrector into place per Q3 Cold Mass Welded
Assepnbly (ME-390529),

e p e YAV

Weldor(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-0
Notes:
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94 Route MCBXA Corrector Coil Wires as shown in Figure 9.4-A below and per Q3 Cold Mass
Welded Assembly (ME-390529).

V3A]V3B{H3A|H3B|[B3A|B3B

WL

g i
ot

e
L

1 e g 9V LR
TSR

PR A LAy
e &
apeis®

H
H
z

| ;:ixsifﬂvxeenuun

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

Locking into end of corraction cail from DFBX to Q3

Figure 9.4-A
ey ;7;’//7/¢ _ = 2 725

Techn}gié"r'i(s}

LHC Serial No.: LMQXC03-0

Q3 LMQXC Cold Mass Module Assembly
Notes:
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9.5 Solgder Corrector Wires per Q3 Module Assembly (ME-369900) and as shown in Figure 9.4-A.
; ,/? - N

Date

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

Corrector | Corrector

Assembly { Element Label

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

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

MCBXA : _ _
MCSX {A+ lead Q3B3 (normal sextupole) voltage tap EE8313 (VTB3)
MCTX |A+ lead Q3B6 (normal dodecapole) voltage tap EE8613 (VTB6)
=& Sk atas
Techné:ian(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-0

Notes:
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10.0 Instatlation of MCSOX

10.4 Mg‘yz MCSOX Corrector Magnet to the MCSOX Corrector Mounting Ring (ME-390664).
VAT T oTo @y
%hniciﬂn(s} Date
10.2 Slide the MCSOX Corrector Magnet & MCSOX Corrector Mounting Ring (ME-390664) up to the
MCBXA Corrector Magnet.
P - £ -
}],(/\ L S5O -y
Jchnician(s) Date
10.3 Posmon :tﬁc MCSOX Corrector Magnet radial (Scribe Line at 0°)
" s — J—
/ ;//"““ S §@—O%F
/’IZ echmcnan(s) Date
104 Posmon the MCSOX Corrector Magnet longitudinally. (The gélp between the MCBXA Magnet
andihﬁ',Mountmg Ring should be approximately 15mm.)
Q e K- 50-°53
/r'echnmarn(s) Date
10.5 Tack weld MCSOX Corrector Mounting Ring (ME-390664) as per Q3 Cold Mass Welded
Assembly (ME-390529).
' . -~ ’ . / / .
in /,{ L 3 S Do S o 5
. y
Weldor(s) Date
10.6  Weld the MCSOQX Corrector Mounting Ring (ME-390664) as per Q3 Cold Mass Welded
Assgmbly (ME- 390529) ] i
Weldor(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-0

Notes:
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Wire the MCSOX Corrector Magnet.

~ '/ f:’c /‘6’-.
Date

Venfy nment of the MCSOX Corrector Magnet.

. 4 26-

I7;1c1an(s) Date

Aol
[ - 4[2¢fes

Responsible Authority/Physicist Date

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

90529) .
- '
bt 7 // w/m

Wcldor s) Date

10.10  Solder Corrector Wires per 3 Module Assembiy (ME-369900).

S N LGy

Technician(s) Date

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

rrector | Corrector
Co Label
Assembly | Element
MCOSX |A+ lead Q3A4 (skew octupole) voltage tap EE8423 (VTA4)
MCSOX MCOX |A+ lead Q3B4 (normal octupole) voltage tap EE8413 (VTB4)
MCSSX |A+ lead Q3A3 (skew sextupole) voltage tap EE8323 (VTA3)
e 7
< Ed 121/
Techn%an(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-0

Notes:
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11.0 Dome Setup
11.1 Attach IP End Dome (MD-390221) (Q3) to the End Dome Positioning Fixture (MD- 369776).
e 5/ 505
Technician(s) — Date
11.2 Align IP End Dome (MD- 390221/)95 shown in Q3 Cold Mass Welded Assembly (ME-390529).
d.;‘?‘:}:/’ ,’,-”'Z . 'Z/M % / 5 /é 5
Techniciafi(s) i Date
11.3 Levei the IP End Dome (MD-390221} using the Ball Socket {MD-369777) and the Mini Level.
I o o .
Technician(s b Date
1.4 Mark the TP End Dome (MD- 390221) and the End Plate with a Horizontal Witness Line. This
Step will be used in Step 13.3 to repos;tmn the Domes prior to Welding.
,sz__m & S S
Techmmaﬁ ( C/ Date
11.5 Remove the IP End Dome (MD-390221) from the Tooling.
/.»‘ s "
/ eog & TS
Technicﬁnéf)/ Date
i1Le Attach Non-IP End Dome (MD- 390668) (Q3) to the End Dome Positioning Fixture
(MD-369776).
==L Sl 1405
%hnician(gf Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-0
Notes:
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187 Align Non-IP End Dome (MD- 390668) as shown in Q3 Cold Mass Welded Assembly
(ME-390529).
NS L2
T‘%niciar;(s) Date
11.8 Level the Non-TP End Dome (MD- 390668) using the Ball Socket (MD-369777) and the Mini
Level.
' = S g1 [ as”
Teffnician(sy Date
11.9 Teed the Electrical wires/bus through the proper ports as the Non-IP End Dome (MD- 390668) 1s
brought into position against the End Plate.
- | Gfilos”
Teyl{nician(s) Date
i1.10 Mark the Non-IP End Dome (MD- 390668} and the End Plate with a Horizontal Witness Line.
This Step will be used in Step 18.6 to reposition the Extension Tubes priot to Welding.
S LI [ ox
Teghnician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-0

Notes;
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Remove the Non-IP End Dome (MD- 390668) from the Tooling,

C;)}F‘%,// < lrilos”

Teyxﬁician(s)" Date

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

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

Upper Slash D
Lower Slash a/
Take measurement while looking from Non-Lead End toward the Lead End.

Reference Measurement: f ? 7

»\i-level No. 2’—
Ve Sz

_/’q?émciM) Date

- 'd
|- ()W 5 (2 / >5
Responsible Authority/Physicist Date '
11.13 Moveshe Cold Mass to an Assembly Table.
}/“ Z 7@”??} <7 oL T D)

Y =

fechmcnan( s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-0

Notes:
Page 27 of 88



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

March 8. 2005
Rev. B

12.0 Splicing the Power Leads

12.1 At the IP End, set up the Power Leads for splicing as shown in the Q3 Module Assembly Drawing
(ME-369900).
: i
N i
80.0 rmen REF 114 .3 am REF _-
{3.15] “ 14,501
¢ TO END PLATE LENGTH QF SPLICE i
r, |
£ JI. L I— i
i — L oo PO J— -
I //“”-:*-" l - T i
||/ A SPLICE DETAIL "A"
i NOT T8 STALE i
| {17/

biccamaatty, it

il — o — g e N Z - —

Figure 12.1-A
(ME-369900 - Rev. A, Sheet 3 of 5)

e ,(*‘” o el f; }f/,a
Technictarf(s) ~ Date
12.2 Construct / Obtain Expansion Loop Tail per Q3 Module Assembly Insulated Expansion Loop Tail
(MB-430145). -
A . . J
LD iz D2 g
Technicran(s) Date
123 Solder the Lower Lead to the expansion Loop Tail from Step 8.2 as per Q3 Moedule Assembly
Drawin /g (ME-369900).
£ Fr ) /,J S T2 7
Techmman(s) Date
124 Solder the Upper Magnet Lead (Terminal “A”, Quadrant 4) to the Lower 8kA Bus as per Q3
Module Assembly Drawing (ME-369900).
p e o e Sd P80 S
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-0

Notes:
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12.7
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Insulate each splice with 2/3 overlap, .002 x 3/8 wide Kapton, (MA-292722).
e BV e
Techniciam®) -~ B Date

Insert a piece of .005 Kapton between splices.

i 3/25 05

Techmcraﬁ Date

Put splices together and insulate splice area with % overlap, .002 x 3/8 wide Kapton
(MA-292722).

A - {/'/ “—3 /4}} },{.// /"S’
Technicien(s Date

Attach Q3 Bus Splice Clamp Assembly (MD-430031) to 3 Lead as per Q3 Module Assembly
{(ME-369900). -
7o T -

.’r ."’ . : --/’

&

Sl <
Techrician(s) <~ © Date

Ty ps

o /)

NN

Attach IP (Lead) End Buss Crossover Block Assembly (MD-430095) as per Q3 Module Assembly
(ME-369900).

- T S e T
K/" - . . . . e !,19(‘ o g/"_’/ £

Technician(s)~ < Date

i L 12.10  Attach Cable Clamp A%embhes as per Q3 Module Assembly (ME-369900).
. - =N
:_/{_.' e ﬁ)é',,i"“w(: 144- _Q T '_DJ,/ P C//(—
T afef Techniciaffs) | Date
el 4. 1"') 12.11  Solder MQSX Corrector Wires.
¥ .
(RR¥qsl /3125
Teqﬂnician(s) Date
!
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-0

Notes:
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TD/Engineering & Fabrication

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

Lead Bus Orientation through Q3

H. Bossent 3-29-04

From Q2

With MQXA Rotated
180 Degrees

\

Direction of Assembly Steps

IP end of Q3

Figure 12.12-A

T Y 17025

Techhician(s} Date

Q3 LMQXC Cold Mass Module Assembly L.HC Serial No.. LMQXC03-0
Notes:
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12,13 Atthe IP End, ?tach Spider Assembly (MD-430072) as per Q3 Module Assembly (ME-369900).
/-_‘_‘.“ S -
YA < f 23798
Techyéian(s) Date '
12.14  Attach Non-IP End Bus Crossover Block Assembly (MD-430081) as per Q3 Module Assembly
(ME-369900). y
E:*s__,_._.,',:.,m- -
L-cxé(!v : N2 /oS
Technician(s) = Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-0

Notes:
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13.0 Configure MCSOX Corrector Coil Wires

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

Assembly (ME-369900).
< Z>2 /2678

Tecﬁnician(g's Date

13.2 Route wires as shown in figure below and per Q3 Module Assembly (ME-369900).

f
/%é' Viepro 5~

Technitian(s) Date

13.3 Solder Wires per Q3 Module Assembly (ME-369900) and Figure 13.0. (Next Page)

2l Sl 1O
Techﬁician(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Senal No.: LMQXC03-0

) Notes:
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From Q2 V2A | V2B | H2A | H2B This group comes
F 1 from the bus
rom Q J V1A | viB | H1A | B which goes
A2A A2B SRR v - thl’OUgh the Q3
From MQSX
]
From MCBXA V3A | V3B | H3A | H3B - B3A | B3B | B6A ] From MCBXA

This group comes
from the MCSOX
correction coil.

This group comes
from the MCSOX
correction coil.

- g : This shows
MCBXA V3A | V3B | H3A | H3B | B3A | B3B | B6A | B6B | 1 mcexa the
Q2 V2A | V2B | H2A | H2B : B4A ; B4B | AdA | A4B © corrector
i - bus in it's
a1 VIA| VIB | HIA | H1B | A2A | A2B ; A3A | A3B | final
' position as
. . MQSX it enters the
Looking into Non-IP End of Q3 DFBX

Looking into end of correction coil from DFBX into G3

Figure 13.0-A

Q3 LMQXC Cold Mass Module Assembly

Page 33 of 88

LHC Serial No.: LMQXC03-0
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14.0 Mount MCSOX Bus and Expansion Loop Hardware

€ e
- /1300

TechfitCian(s) Date

141 Mount the Side Cable Clamp Assembly (ME-430103} as per Q3 Module Assembly (ME-369900).

14.2 Mount the Non-IP {Non-Lead End) Corrector Bus Bundle Bracket (ME-430134) as per Q3 Module
Assembly (ME-369900).

i

. . .. L‘I/"/V"Z é‘ /V) =
" Tect;n’fcian(s) Date
Q3 LMQXC Cold Mass Medule Assembly LHC Serial No.: LMQXC03-0

Notes:
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15.0 Assemble Bus and Expansion Loop on Non-IP (Non-Lead) End

15.1 Route Non-IP End cables into crossover assembly on Non-IP End as shown in figure i5.1-A.

Non-IP end of Q3

Direction of Assembly Steps

-

Figure 15.1-A

%« /1§ o5

Tcgﬁnician(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOQXC03-0
Notes:
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15.2 Configure Bus Expansion Loop as per Q3 Module Assembly (ME-369900).
il \-../ /'2'?/ '_9_)'”
Technifian(s) Date
133 At the Non-IP End, attach Spider Assembiy (MB-430096) as per Q3 Module Assembly
(ME-369900).
Y sz on
Technéian(s) Y Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-0
Notes:
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; 16.0 Electrical Inspection

16.1 Perform an electrical inspection on each of the Individual Quadrants and the Cold Mass. Refer to
the Vathalla 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-ohmmeter.
Set Test Current to 0.1 amp.
Set Scale to 2V ful! scale.
Turn temperature compensation on.
Turn test current off.
Connect Iy to “A” Lead as shown in figure 16.1-A,
Connect | o to “B” Lead as shown in figure 16.1-A.
Turn test current on,
Connect Vy and V g to voltage taps as shown in resistance table.
10. Te measure Total with leads, connect Vy, to “A” Lead and Vioto “B” Lead.
11. Atthe IP End, jumper the 8Ka lsads as shown in Figure 16.1-A.
12. Read resistance and record in traveler,

A" Lead '

LN AWN

“B” Lead

8U 8Ka

L] —

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

8Ka

“A” Lead gkga 8Ka
VALHALLA  qannp i
SCIENTIRC m@ V . 5“: (Left side) ST
-m "o e E “B" Lead 8Ka
Resistance T vo© GTL'B' 03
Full Scate 20mv 200mv 2v  Current Comp 5Ka
Vollage [T T 1 33
(Right side)
5Ka 8Ka
Non-IP End IP End
Figure 16.1-A
}
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC03-0

Notes:
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(Q3) Resistance Nominal 3.35 to 3.45 Q
Voltage Tap Serial Numbers Total Resistance
Connect| Fermi CERN KEK

Vu [VTa1Q3 |JEE1113 al

Voo [VTelQ3 |EE1213 | _31%92_ Q
Vi |VTclQ3 |EE1213 c1 ~

Vo [VTb1Q3 |EE1313 b1 3.903 Q
Vu [VTalQ3 |EE1113 ~af o

Vio |VIbiQ3 [EE1313 b1 é? . 5 9" ' 54

Total Resistance with Leads

Nominal 6.75 1o 6.85 Q

Vit Q4 Power Lead

Vo Q3 Power Lead

(- 87] o

Technﬁan(s)

Check resistance of Redundant Voltage Taps.

S/ 5/ AT

Date

Q3 Redundant Voitage Taps Nominal 3.35 to 3.45 Q
Connect Fermi CERN KEK Resistance
Va | VTa2Q3 | EEN23 a2
Vio VTc2Q3 EE1223 c2 2 {oy Q
Vi VTc2Q3 EE1223 c2 |
Vio VTb2Q3 EE1323 b2 2 1ok o
=, s/3pS
Techﬁcian(s) Date f

Q3 LMQXC Cold Mass Module Assembly

Page 38 of 88

LHC Serial No.: LMOXCO03-0
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To measure Ls and Q of a Q3 Cold Mass:

Use Agilent 4263B LCR Meter.
Turn power on by pushing line button. Wait 30 seconds until display screen is lit.
Recall program #1. To do this, push recall (Rcl), then push #1, then push Enter.
Push Auto/Hold button to release hold.
Verify that the frequency displayed in the upper right corner of the display screen is 1000 Hz and
the ievel recorded in the lower right corner of the display screen is 1V or 1000 mV.

Connect H,,, to “A” power lead as shown in figure 16.1-B.
Connect L., to “B” power lead as shown in figure 16,1-B.
Connect Hyo and Ly buttons to voltage taps as shown below.
Read Ls and Q from display and record in table.

1.
2.
3
4.
5.
6.
7.
8.
9.
“A” Lead
su |IL
“B” Lead
sL |l

-1 8Ka

TS

o

5U

5L

3 Non-iP End (Non-Lead End)

Lead Configuration

March 8, 2005
Rev. B

8u

5Ka sU

8L

“B” Lead

8Ka

5Ka

5Ka

8Ka

l
I
i
1] s
l
!
)

Q3 IP End (Lead End)
Lead Configuration

Figure 16.1-B

Q3 LMQXC Cold Mass Module Assembly

“A”Lead gKa , 8Ka
_‘ {Left side)
“B"” Lead 8Ka Q 3
S5Ka
: (Right side) —
5Ka 8Ka
Non-IP End IP End

LHC Serial No.: LMOXC03-0
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{Q3) Inductance Nominal 15 to 16 mH
Voitage Tap Serial Numbers
t
Somectl Fermi CERN KEK Tota! Inductance
Hpor |VTalQ3 |EE1113 at
Leor |VTc1Q3 |EE1213 cl I mH
Heor |VTC1Q3 EE1213 c
Leor [VTh1Q3 |EE1313 b1 1S .40 H
Nominal 30 to 32 mH
Total iInductance
HPOT VTalQ3 EE1113 al .
Loor |VIb1Q3 |EE1313 b1 3. 89y mH
(Q3) Q-Factor Nominal 1.0 to 1.2
Voltage Tap Serial Numbers
= T
Connect| Fermi CERN KEK otal Q
Hpor |VTalQ3 [EE1113 at o
Leor |VTCIQ3 EE1213 cl / g ()\
HPOT VTClQ3 EE1213 ci ) 9\
Leor |VTBIQ3 |EE1313 b1 ‘
Nominal 1.0to 1.2
Total Inductance
HPOT VTHIQ3 EE1 1 13 a.1
Loor |VTDIQ3 |EE1313 bi . A
T §/3/25
Teghnician(s)™ Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-0
Notes:
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To measure the resistance of a Thermometer (RTD):

1.

N

@~ oo

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

Connect wires as shown in Figure below.
U+ (Black) tc Sense HI
I+ (Yellow) to input HI
U- {Red) to Sense LO
I- (Green) to Input LO
Push blue button (function key) once.
Push OHMF button.

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

Read resistance in ohms and record in traveler.

Specitication # 5520-TR-333729

March 8, 2005
Rev. B

Hewlett
Packard HP3457A SENSE INPUT
R e B =1 =1 — 1= n Q.
— i OO OoOooe o <]
e 303 s Y o s OoOooo /o
Doobhoo = o
{ \\ ¥,
OHMF Button Blue (function) Button
U+ Black | :
I+ Yellow § -~ -
13 Red frr————rmrrme et
LGreent——— )

Thermometer
(RTD)

To measure the resistance of a Cryogenic {(Warm-up) Heater
Use Hewlett Packard HP3457A digital multimeter.

Record temperature of building within +/- 5 degrees.

Press line button to turn line on.

Connect wires as shown in Figure below.

1.

Q3 LMQXC Cold Mass Module Assembly

NOGRLN

Push
Push

blue button (function key) once.
OHMF button.

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

Note:
meas

Although this is technically a 4 wire measurement, it is effectively a 2 wire
urement, since there are only 2 wires connected to each heater.

Read resistance in ohms and record in traveler.
Hewlatt
Packard HP3457A SENSE  INPUT
OO0 ooOomes /9
—ﬁ 5 o I o I g Y ooac Lo
Lne 3 3  vun I e | OO oo
Doopoo s o
/I - -~
OHMF Button Blue {function) Button
Warmup
Heater

LHC Serial No.: LMQXC03-0
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Q3 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+5°): __ (2§ " =
Component Fermi CERN Range Resistance
Q3 RTD, primary TaQ3 | TT8313 | 60t070Q | (4.47¢ 9
Q3 RTD, redundant ThQ3 TT8323 60to 70 Q wls. S O
Q3 Cryogenic (warm-up) Heater (LE) - an R
wire at top (CERN #1 1+) WiaQ3 | EnBS13+ | e
Q3 Cryogenic .(warm—mg)),.hieater_-(LE) | weaos Enesia 1 b+
wire at bottom (CERN #1 1-) o Q
Q3 Cryogenic (warm-up) Heater (Non-LE)
wire at top (CERN #2 I+) WIbQ3 ) EHB3Z3+ .
=0 = oator (o LE) 1610185Q | (5.1
ryogenic (warm-up) Heater (Non- .
wire at bottom (CERN #2 1) W2bQ3 | EH8323 ol
i3/
Date

Techni /dn(s)

Using the Hewlett Packard HP3457A digital multimeter

Resistance for Q3.

. measure the Protection (Strip) Heater

Q3 Protection (Strip) Heater Resistance
| Fermi CERN KEK Description Limit Resistance
H1aQ3 | YT1113+| HA1
GircuitA | 28t032Q | 34.e4o0
H2aQ3 | YT1113-|] HA2 _ '
H1bQ3 | YT1123+| HB1 CircuitB | 2810320
ircui o q.0¢

H2bQ3 | YT1123-{ HB2 a1.08 Sﬁ

B /3705

Date

ch%fzian(s)

Q3 LMQXC Cold Mass Module Assembly
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16.2 Using the Valhalla 4300B, connect 10mA applied voltage thru the corrector Power Leads. Measure
Resistance and record in the table below. Record Initial resistance of Corrector Element and record
below.
— Corrector Bus Leads
V3A | V3B | H3A ; H3B | B3A | B3B | B6A | B6B
V2A : V2B | H2A : H2B | B4A | B4B AdA | AdB
VIA: VIB : HIA : H1B : A2A | A2B A3A : A3B
(View Looking from DFBX into Q3)
Power Labels iti
Corrector | Corrector Readout Labels Resistance I|.1|t|al
Assembly | Element I I .o Resistance
A2A EE8223 . Of
o MQSX
MQSX MQSX EE8223 A2B A2A A2B M ;Q\%
A2A A2B 1.9
V3A EE8113
102 MCBXV
MCBXV EE8113 V3B V3A V3B 17-49
V3A V3B 1 7.0
H3A EEB123 L O
MCBXH
MCBXH EEsiz3 H3B H3A H3B 21. Y8
H3A H3B .
MCBXA B6A EE8613 1
6 {
RN MCTX
MCTX EE8613 B6B B6A B6B 4% 2y
BBA B6B g%, 28
B3A EE8313
e0d MCSX
MCSX EE8313 B3B B3A B3B 2. 57
B3A B3B A7 8&
AdA EE8423 oy
MCOSX
MCOSX EE8423 A4B AdA A4B TR,
AdA AdB ’ {. (4_2’
BaA EE8413 o
Ly MCOX
MCSOX MCOX EE8413 B4B B4A | B4B 12.717
B4A B4B J2.8
A3A EE8323 .0 MCSSX
MCSSX EE8323 A3B A3A A3B 13.1 3
A3A A3B 13.24
e !
R $/3/05
Technicy n(s)w Date

Q3 LMQXC Cold Mass Module Assembly
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16.3 Attach Backing Splines as per Q3 Module Assembly (ME-369900).
7T 3/3/5
Technicfans) Date
16.4 At the IP End (Lead End) wrap the Springboard Assemblies in Kapton and then wrap with Kevlar
String (MA-369912) every 2 - 35" over Kapton as per Q3 Module Assembly (ME-369900}.
P A
Techniciang) N Date
16.5 At the Non-IP End (Non-Lead End) wrap the Springboard Assemblies in Kapton and then wrap
with Kevlar String (MA-369912) every ¥2 - %7 over Kapton as per Q3 Module Assembly
{ME-369900).
Bl /3bg
Techni¢dan(s) ‘J Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC03-0
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17.1 Inspect the Beam Tube (MC-369522) for damage. Clean Beam Tube using lint free Heavy Duty
Wipers (Fermi stock 1660-0150) and Isopropyl Alcohol (Fermi stock 1920-0300) as per Insulated

Beam Tube Assgnbly for Q3 (MD-369838).

chhnisﬁan(s)

S /Yles

Date

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

Beam Tube Jyse ion Tooling (MD-369789).
“ / / é

Techniﬁan(s)

S )4/28

Date

174  Place a mark 45mm from the Kapton insulation on Non-IP End of the Beam Tube.

—7

il

Te%@@ician(s) o

17.5 VerifI’ that the placement of the mark in Step 17.4 1s correct.

h

™y

Crew Chief

17.6 Using &
Techpjefan(s)

S /A

Date

)4/ x5
Date v

& Cutter, cut the Non-IP End of the Beam Tube at the mark.

S/ s

Date

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

» A Step Description Measurement
Beam Tube Length - o
17.7.1 X587
Subtract 8650mm (+2mm) - 8650mm
17.7.2 (Length to be cut from IP End) = 0'1\7)‘]

- /"7 Y

chhni%'aﬁ(s)

Q3 LMQXC Cold Mass Module Assembly
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17.8 Using the number recorded in Step 17.7.2, measure and place a mark at the IP End of the Beam Tube.

5/ ¥/0

Techm'};i{n(g) - Date

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

~Cre Ch;é?l Date
'
17.10 sin .:achs Chtter, cut the IP End of the Beam Tube at the mark.

=7 WA

Techpfelan(s) Date

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

Actual Beam Tube Length 50450
\ 7
_ G /Yy /a8
Tecimélan(s) ~ Date
. / )
// el g/4‘/ o0
Resp0n51ble Author;ty /Physicist Date

17.12  Hipot the Beam Tube to ¢oil, heaters and ground. (5kV) (Max. Leakage < 0.5uA)

@ Have Crew Chigf verify setup and sign below before continuing.
‘iﬁf@ s -4-01
1 * .

c;ycmef Date

Hipot Leakage or Failure Voltage Pass Fail
Beam Tube to coil, heaters i
and ground ‘A n A )Z
S/Y15
Techn’cia(ﬁﬁ) Date

Qe 'S 5-~G5-05

Responsibld Authority/Physicist Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-0
Notes:
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Dome Installation

18.1

182

18.3

18.4

18.5

18.6

Q3 LMQXC Cold Mass Module Assembly

Tack weld the corrector mounting hardware in place as per Q3 Cold Mass Welded Assembly
(ME-
.

:i

&Oj?/( b LY

Weldor(s) Date

Mount and adjust the Shipping restraint screws,

Note(s):
Weld to cgrrector if necessary.

74, /e85

Techn}'ﬁan( s Date

Reposition the IP End Dome as shown in Q3 Cold Mass Welded Assembly (ME-390529) using the
Horizontal Witness Line from step 11.4.
4

s Sk los

Techn;'éiaﬁ'(s) Date

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

Masg,Welded Assembly (ME-390529).
- - g o
M A~ > 5 / © 2

Weldor(s) Date

Ensure Spider Assembly (MB-430096) is installed properly as per Q3 Module Assembly
(ME-369900).

Qo O X S-5-0%

Responsibly Authon’tyv Date

Weld the IP End Dome, skip weld around to minimize distortion per Q3 Cold Mass Welded

Assembly (ME-39 529). .
//M %0 S —. s/c /o5

Weldor(s) Date

LHC Serial No.: LMOXC03-0

Notes:
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18.7  Reposition the Non-IP End Extension Tube as shown in Q3 Cold Mass Welded Assembly
(ME-390529) usir the Horizontal Witness Line from step 11.10.
7, . -
NNV S/5/9
Techyfician(s) T Date
18.8 Tack weld the Extension Tube (MD-390667) to the Cold Mass per (ME-390529).
T g —— g/ S/05
“Weldor(s) Date
180  Verify that the Expansion Loop has not been damaged and is functioning properly.
%, e
Technigian(sy Date
s
18.10  Reposition the Non-IP End Extension Tube while feeding the Electrical wires/Bus through the
proper ports as the Non-IP End Extension Tube is brought into position against the End Plate.
B
Sl /S Sos
Tecl-.‘ician(s) Date
18.11 Tack weld the Non-IP End Dome in place at approximately 6-8 places around the Dome as per
Q3 Ghid Mass Welded fxssembly (ME-390529).
4o b 5 /s /o7
Weldor(s) Date
18.12  Verify that the Spider Assembly (MB-430096) has not been damaged and is functioning properly.
o, S/S o2
Date
18.13 Weld the Extension Tube (MD-390667} to the Cold Mass per (ME-3905 9N.
W A S /0 /05
Weldor(s) Date
18.14 Weld the Non-JP End Dome, skip weld around to minimize distortion as per Q3 Cold Mass
W?ed Assembly (ME-390529). .
S 5,/¢ /09
Weldor(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-0
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19.0 Suspension System Asserbly
19.1 Clean the Suspension System with Ethyl Alcohol (Fermi stock 1920-0350) and Kimwipes (Fermi
stock 1660-2500) or equivalent.
Part Name Part Number Quantity Completed
Fixed Support Assembly (ME-390041) 1 -
Sliding Support Assembly (ME-390042) 1 -
Tie Bar Assembly (ME-390400) 2 -
=
Tie Bar Shim, 6. 4mm (.25(0°") (ME-390118) 4
- » /
Tie Bar Shim, 2.4mm (.093") (ME-390119) 4
Tie Bar Shim, 0.8mm (.031") (ME-390120) 4 —
Suspension System Adjusting Screw (MB-390039) 8 e
M16 x 70mm SHCS (MA-393021) 8 -
Washer .
(:656” ID x 138" OD x .13” THK STN STEEL) | (MA-390377) 8 g
Label the IP End and the Non-IP End of the Vacuum Vessel with a temporary sticker or equivalent,
Va . — —
X B 12 S5
Techniciants) B Date
19.2 Insert the Fixed Support Assembly (ME-390041) into the Vacuum Vessel and position at the
IP End.
7 T - &7 S
Technician(s") fj Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-0

Notes:
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19.3 Install the Suspension System Adjusting Screws (MB-390039) and Washer (MA-390377) into the
Vacuum Vessel to hold the Fixed Support Assembly in place. Coat all screw threads with
Molybdenum Disulfide prior to instaliation.

O o B 1z ©F
Technician(}») 5 Date

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

Adjusting Screw
{MB-390039)

O loar B 205

Technician(s) ZB Date

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

" —
(N 12 O

?;hni‘cianks) \ Date
(

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOQXC03-0
Notes:
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19.6 Install the Suspension System Adjusting Screws (MB-390039) and Washer (MA-390377) into the
Vacuum Vessel to hold the Fixed Support Assembly in place. Coat all screw threads with ‘
Molybdenum disulfide prior 1o installation.

0. ‘:\d'_;__\a_»— G Q5

Technician(g)— 0 Date

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

Adjusting Screw
(MB-390039)

O T h 12 OF

Technicidn(s) df’ Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-0
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19.8 Assemble the Suspension System using the Fixed Support Assembly (ME-390041). the Sliding
Support Assemblies (ME-39G(42) 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).
A — ~ -~
{ \’ (s n g oF
Technician(s) 1 { \ Date
19.9 Measure the distance between the Suspension Rings at the bottom of the Threaded Rods and
record measurements below. Copy this page and place copy in designated book for later reference.
(TR-333730, Q3 Cryostat Final Assembly, Step 5.1).
Non-IP North to IP North L/‘f / 6 MM
-~
‘ Non-IP South tg IP South /\} L] IS mm
N, '\“-T" : \S%/o‘“/c)
Teﬁnician(s) ,{)/ Datd /
19.10  Measure from the'face of the TP end vacuum vessel flange to the inside surface of the IP end
suspension system.
o0 9
: 1
Re olrd measurement here: ¢ [ o
=)
~
J p(M C. 5 Tw » 12 CH
Té({hmcmn(sﬁ b Date
19.11 Measure from the face of the Non-IP end vacuum vesse! flange to the inside surface of the Non-IP
end suspension system.
Rec m rement her
ord easu here: 070&92 A
/ ﬁ —_
Teﬂfmman(s) / ‘ } )‘ Date
19.12  Label the TP End Support and the Non-IP End Support.
{Writing on the G-11 Support is acceptable}.
T P« s Y S ST VE LS
Techniciaﬁ(s) <) Date
19.13  Loosen each Suspension System Adjusting Screw (MB-390039) 1/2 turn and remove the
Suspension System from the Vacuum Vessel.
£ oan [/ B /in /05
Techniciad(s) (f:\ Date”
19.14 Configure the Suspension Tooling for Q3 Assembly per Cryostat Layout Tooling & Assembly
(ME-364604). Place Suspension Assembly on the tooling and make necessary adjustments to the
C%mﬂ/
o 5 . .
/fechnician(y/ 1 0 Dhte 7
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-0
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19.15C Assemble the Suspension Mounting Brackets (MD-390279) to the Support Assemblies.

/ C EY/ )
Technician(s) / ! a7 Dte 7
19.16  Slide the Suspension System over the Cold Mass and place on tooling. The Suspension system may
be disassembled during this step. Record shim sizes and locations prior to disassembly.
Note(s):
Ensure that the Suspension System is configured properly to the Cold Mass with respect to
_ the IP and Non-IP Ends.
5
chhnician,(é ] SO Date ~
19.17 Vyﬁng collars exist only at [P End support.
3 r C-I3-oy
T~ e s D S-o
Crew Chief Date
19.18  Establish alignment between the Cold Mass and the Support system. Install shims between the
Brass Slide Bars and the Stainless Steel Blocks on each support as needed.
Record Shim size and location below.
East-North .Q BH East South__ OS50
osg 4
West-North ¢ ©> West-South 0O @ v
3
C. Yoo /, B3 O
Techniciin(s) a / Date
19.19  Verify the Alignment of the Cold Mass and the Support System.
e I . 2 -
7 > A,
f/f% Chief Date
19.20  Weld the Cold Mass to the Outboard Cold Mass Brackets (MB-430082) as per Q3 Module
Assembly (ME-390900). .
Uz fp foe o S//I4/es
Weldor(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-0
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Add 112.5mm to the number recorded in Step 19.10 and record below.

Recorded measurement from Step 19.10: %@“‘@ 200 q
T :
Add:\\ + 1125 mm
i ~
. Record New Total: A ARVARS

A C s oy

ﬁ:hnician(s) Date

Add 337.5mm to the number recorded in Step 19. 11 and record below.

Recorded Measurement from Step 19.11: o

Add: + 337.5mm

Record New Total: ToLEe N
L e g f4-cn
Technician(s) Date

Position the IP End of the Beam Tube at the distance recorded in Step 19.22 from the inside surface
of theJP/G-10 support. B

77 — s ’“h_ N
T AUS I -2 ’6' IS

ﬁrechnician(s) Date

Measure the Non-IP End of the Beamn Tube from the inside surface of the Non-IP End support.
Compare this number to the number recorded in Step 19.23.

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

Record measurement here: 2 39 g, N

Recorded measurement from Step 19.23: 2.7 4 7Y

LR 7 -
R . -
e S -1y <
Teghnician(s) Date
1926 Measure from the TP End of the Beam Tube to the Spot Face on the IP End Dome. Record below.
R here: <
,7Record measurement here: FSmm
TS
Y pee= Z L OF
'r“['_é?:hnician(s) Date
Q3 LMQXC Cold Mass Moadule Assembly LHC Serial No.: LMQXC03-0
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19.27  Subtract 15mm from the number recorded in Step 19.26. This is the Spacer width for the TP End.
Record below.
Recorded Measurement from Step 19.26: | {
Subtract: - 15mm
/] Spacer width for the IP End: ﬁ
Lo &S S/l =5
Teehnician(s) Date
1928 Measure from the Non-IP End of the Beam Tube to the Spot Face on the Non-IP End Dome.
Record below.
Mecord measurement here: 12 :<
eI S /¢ og
- ;Tgchnician(s) Date
19.2%  Subtract 15mm from the number recorded in Step 19.26. This is the Spacer width for the Non-IP
End. Record below.
Recorded Measurement from Step 19.28: 7 Z (
Subtract: - 15mm
=<
Spacer width for the Non-IP End: ‘5 3
\»/r’ ' ___ / O
7 S /G-y
'I)e{hnician‘(ﬁ ) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-0
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20.0 Cold Bore

20.1 Position the Beam Tube (MC-369522) longitudinally per Q3 Cold Mass Welded Assembly
(ME-390529).

TR o7
P 2 W
Aechnician(s) Date

20.2 Flare both ends of the Beam Tube using Flarmg Tool (MC-390416) per Q3 Cold Mass Welded

Assembly (ME-390529).
L e S 708
Date

Tectﬁijcia;l(s‘)"f

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

,Sﬁa_)cer Added? Yesy Ne O

TN £ T
Technician(s) Date

T

204 Position Beam Tube Flange (MC-390538) over the Beam Tube and onto IP End Dome per Q3
Cold Mass Welded Assembly (ME-390529).

7f il N Tl

Aechnician(s) Date

20.5 Weld the Beam Tube to the Flange at TP End as per Q3 Cold Mass Welded Assembly

{ME-290529).
Jelt . [ s A1/65

We]dor(s) Date

20.6 Position the Beam Tube Flange (MC-390538) over the Beam Tube and onto the Non-IP End
DomeA$23) per Q3 Cold Mass Welded Assembly (ME-390529).

L e S /95
///’I( echnician(s) Date

20,7 Weld Beam Tube to Flange at Non-IP End as per Q3 Cold Mass Welded Assembly (ME-390329).

W 4 b < /2/03

Weldor(s) Date

20.8 Perfcz:n\a ched wirg measurement of the system 1o align the Beam Tube Flange within £ .5 mm.
3 a8 i
a1y G Z)ig o5

Respohﬁble‘z(mhoritnyhysicist Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-0
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209  AlignB Tube and the Flange at IP End per Q3 Cold Mass Welded Assembly (ME-390529).
'/’f«e’éhniéian(s) Date
20.10  Weld ghe Flange to the e as pgr Q3 d}d Mass Welded Assembly (ME-390529),
4 = t g ./';‘ -
\_ S5 -8 —-0S5
Weldor(s) Date
20.11  Align Beam Zube and Flange at NON-IP End per Q3 Cold Mass Welded Assembly (ME-390529).
[y — ™ -
/Z‘QJZ_./ S /e -0
Tex/:ﬁ,rﬁcian( 8) Date
2012 Weld the Flange to the Non 1P Domgras pey@3 Cold Mass Welded Assembly (ME-390529).
Ui Jetan Jf o e
Wcldor(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-0
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Perform an electrical inspection on each of the Individual Quadrants and the Cold Mass. Refer to
the Valthalla and Leader Free Standing Coil Measurement Procedure (ES-292306).

To measure the Resistance of a Q3 Coid Mass:

oSN RGN~

10.

12.

Use Valhalla Scientific 4300B digital micro-ohmmeter.
Set Test Current to 0.1 amp.
Set Scale to 2V fulli scale.
Turn temperature compensation on.
Turn test current off.
Connect Iy, to “A” Lead as shown in figure 21.1-A,
Connect | o to “B” Lead as shown in figure 21.1-A.
Turn test current on.
Connect Vi, and Vo to voltage taps as shown in resistance table.

To measure Total with leads, connect Vi, to “A" Lead and V pto “B” Lead.
At the IP End, jumper the 8Ka leads as shown in Figure 21.1-A.

Read resistance and record in traveler.

“A” Lead

8su

8Ka

[ B!’ Lea

8L

1 8Ka

= I |

Q3 Non-iP End {Non-Lead End)
Lead Configuration

VALHALLA
SCIENTIFIC 43008

Resistance

Voltage

1A©

Tast Temp

Full Scale 20my zoemy 2y Current Comp
1, 3

"
o o j E
© G

“B!’! Lead-

8u

5L

8L

] 8Ka

Q3 IP End (Lead End)
Lead Configuration

“A"Lead 8Ka

Q3 LMQXC Cold Mass Module Assembly

—

“B” Lead 8Ka

S5Ka

5Ka

(Left side)

(Right side)

Q3

Non-IP End

Figure 21.1-A

Page 58 of 88
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) (Q3) Resistance Nominal 3.35 to 3.45 Q
' Volt rial N
Otage Tap Serial Numbers Total Resistance
Connect| Fermi CERN KEK
Vi |VTalQ3 [EE1113 al _
Vio [vTciQ3 [EE1213 c1 $.473 Q
Vi |VTc1Q3 [EE1213 ¢l
Vio |VIbIQ3 |EE1313 b1 2N Q
Totat Resistance with Leads
Nominal 6.75 to 6.85
Vw |VTa1Q3 [EE1113 al
Vio [vTbiQ3 |EE1313 | b1 (v 4&5/ =
Vi Q4 Power Lead ; ‘
Vio Q3 Power Lead 2. g 1{/’
Techniciaﬁ(s) o Date 'ﬁ§ ' ’
Check resistance of Redundant Voltage Taps.
} Q3 Redundant Voltage Taps Nominal 3.35 to 3.45 Q
Connect Fermi CERN KEK Resistance
Vi VTa2(33 EE1123 a2 -
Vio VTe2Q3 EE1223 c2 It H 9\ Q
le VTC2Q3 EE 1 223 02 .
S
Vio VTh2Q3 EE1323 b2 Q
& SE:':\U e ] Joo g
Technician(s) Date !
)
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-0)
Notes:
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To measure Ls and Q of a Q3 Cold Mass:

1. Use Agilent 42638 LCR Meter.
2. Turn power on by pushing line button. Wait 30 seconds 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 bution to release hold.
5. Verify that the frequency displayed in the upper right corner of the display screen is 1000 Hz and the
1evel recorded in the lower right corner of the display screen is 1V or 1000 mV.
6. Connect He, to “A” power lead as shown in figure 21.1-B.
7. Connect Ly, to “B" power lead as shown in figure 21.1-B.
8. Connect Hypand Loy buttons to voltage taps as shown below.
9. Read Ls and Q from display and record in tabie.
| “B” Lead
8u : -t 8Ka
“A” Lead I
8U . T e ] exa 5U l 5Ka
«B” Lead | 5Ka
8L [.— e 8Ka | 5L I
-1 8Ka
Q3 Non-IP End (Non-Lead End) I Q3 IP End (Lead End)
Lead Configuration [ | Lead Configuration

“A” Lead B8Ka 8Ka
Aguent- | B IEITEID —— (Lett side) 1
= ] : AEREER “g” Lead 8Ka 03
... [ = [ R S e
©$08¢ O [EL|ma0E bt side)
1 A 5Ka 8Kz
Non-IP End IP End
Figure 21.1-B
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC03-0
Notes:
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(Q3) Inductance

Nominal 15 to 16 mH

Voltage Tap Serial Numbers

Total Inductance

Connect| Fermi CERN KEK

Hpor |[VTa1Q3 |EE1113 at

Lpor |VTc1Q3 |EE1213 c [5 335 mH

Heor |VTc1Q3 |EE1213 c1

Leor [VTDIQ3 |EE1313 b1 /5. 35| mH
Nominal 30 to 32 mH

Total Inductance
Hpor (VTalQ3 |EE1113 ai 30. (18
Lpor |VTbIQ3 |EE1313 b1 153544 mH

(Q3) Q-Factor

Nominal 1.0 to 1.2

Voltage Tap Serial Numbers

Connect{ Fermi CERN KEK Total Q
Heor |VTal1Q3 |EE1113 af
Leor [VTcIQ3 |EE1213 o1 [. O
} Heor [VIcIQ3 |EE1213 c1 |
Leor [VTbIQ3 |EE1313 b1 | O
Nominal 1.0 to 1.2
Total Q
Hpot VTalQ3 |EE1113 ai
Lpor |VTbIQ3 |EE1313 bt 18 [.O

Technician(s)

Q3 LMQXC Cold Mass Module Assembly

Date

March 8, 2005
Rev.B

= P4 ded s
W)

LHC Serial No.: LM@QXC03-0

Page 6! of 88

Notes:
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To measure the resistance of a Thermometer (RTD):
Use Hewlett Packard HP3457A digital multimeter.
Record temperature of building within +/- 5 degrees.
Press line button to turn line on.

Connect wires as shown in Figure below.

U+ (Black) to Sense HI

i+ (Yellow) fo Input Hi

U- (Red) to Sense LO

|- (Green) to Input LO

5. Push blue button (function key) once.

6. Push OHMF buiton.

7. Verify arrow in readout is above the 4WQ (meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.

W=

N HP3457A SENSE NPUT
TS e ] e == R — 1 — D= = Lo R
une A 3 oo [ s ] o o I s o = e e R
Oos z:n:ii ©o
T

/ \

OHMF Button Blue (function) Butten

U+ Black

I+ Yelow -
U- Red }——mr——"""

I~ Green

Thermometer
(RTD}

Heater

To measure the resistance of a Cryogenic (Warm-u
Use Hewlett Packard HP3457A digital multimeter.
Record temperature of building within +/- 5 degrees.

Press line button to turn line on.

Connect wires as shown in Figure below.

Push blue button {function key) once.

Push OHMF button.

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

8. Read resistance in ohms and record in traveler.

NooRrwh=

SENSE INPUT

Hewlett
Packard HP3457A

| e [ s I e |
(i [ o I o [y e |
s I s | s s
{nt e I i s |

L

ANQ
Line £33 2 s I s o
0 o= ol
iy

e O s o s
o I et [ o ] e
[ o | s § s

::::::7

ﬁn

LO

°

T

- -~

/

OHMF Button Blue (function) Button

Q3 LMQXC Cold Mass Module Assembly
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Q3 - RTD's and Cryogenic (warm-up) Heaters
i Temperature of Building (+ 5°): 4° F
Component Fermi CERN Range Resistance
Q3 RTD, primary TaQ3 TT8313 | 60to700 | (LM% Y
Q3 RTD, redundant ThQ3 TT8323 | 60t070Q Ded? o €75 %
Q3 Cryogeriic (warm-up) Heater (LE) - ' o
wire at top (CERN #114) | WiaQ | Eresis, - <%
e é ik » —l1610185Q| | (g,
Q3 Cryogenic (warm-up) Heater-(LE) - W2aQ3 EH8313- _ e :
wire at bottom (CERN #1 |-}
Q3 Cryogenic {(warm-up) Heater (Non-LE) -
wire at top (CERN #2 1+) WIbQ3 | EHB323+
16t0 185 Q (0 7| 2
Q8 Cryogenic (warm-up) Heater (Non-LE) - W2bO3 EH8323- l .
wire at bottom (CERN #2 I-) " Q
.« 4 EIL Y N
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
H1aQ3 | YT1113+| HAT1
- CircuitA | 28t032Q | Q9 U 6
H2aQ3 | YT1113- HA2
H1bQ3 | YT1123+ HB1 ,
CircuitB | 28t0320 ;)({ (10
H2bQ3 | YT1123-| HB2 ' o)

o~ o'e%

Frg S 20D T

Technician(s) Date
-

Mo Ry INSTRIES Tro Riss

Horn soe DO WG ¢S 72

"1‘\’8’522 (X _
B Res = (04900

| u&’%o'f@lm\/ = L:\_/U.A

Q3 LMQXC Cold Mass Module Assembly

Fiem) <
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212 Check Q1 & Q2 Instrumentation Bus Wires for Continuity.

Module|Pin|  Fermi CERN | KEK Description Done |/
M2 |1 VTa1Q1 | EE1111 a1 Q1 Lead Voltage Tap "a" , primary A
M2 2 VTazQ1 EE1121 a2 Q1 Lead Voltage Tap “a", redundant B
M2 |3 VTciQl | EE1211 ¢l |Q1 Center Voltage Tap “¢", primary A
M2 | 4] VTceQl | EE1221 c2 Q1 Center Voltage Tap "c", redundant A4

M2z | 5| vibiol | EE181% b1 |Q1 Lead Voltage Tap*b", primary v’
M3 | 1 vTciQ2a | EE1212 Q2a Center Voltage Tap "c", primary /)
M3 | 3 VTa2Q2a | EE1122 Q2a lead Voltage Tap “a*, redundant Ve /
M3 4 VTatQ2a | EE1112 Q2a Lead Voltage Tap "a", primary \/
M3 |5 VTh2Q1 EE1321 b2 |Q1 Lead Voltage Tap “b", redundant '/
M4 1 VTc2Q2a | EE1222 Q2a Center Voltage Tap "c", redundant ’\4
M4 3 VTb1Q2a | EE1312 (Q2a Lead Voltage Tap"b", primary v A
M4 4 VTbh2Q2a | EE1322 Q2a Lead Voltage Tap "b", redundant / |~
M4 |5 VTb1Q2b | EE1612 Q2b lead Voltage Tap "b”, primary v
M5 2 VTc2Q2b | EE1522 Q2b Center Voltage Tap "¢, redundant M‘_
M5 3 VTeiQ2b { EE1512 Q2b Center Voitage Tap "c”, primary >
M5 5 VTh2Q2b | EE1622 Q2b Lead Voltage Tap "b" redundant \
M6 | 1 VTaiQ2b | EE1412 Q2b Lead Voltage Tap "a", primary LT
M6 | 2 VTa2Q2b | EE1422 Q2b Lead Voltage Tap "a", redundant Ve
_ .. Correcior voltage tap Q1-H1 (skew dipole) fon | ;
MB | 1| VM EE121 MCBX, MCBXH, A+ lead) —
Corrector voltage tap Q1-V1 (normal dlpole) (on =
Me |21 VIVI EE8111 MCBX, MCBXV A+ lead) L]
Corrector voltage tap Q2-H2 (skew dipole) (on -
Mg | 3| VIH2 EE8122 MCBX, MCBXH, A+ lead) L
Corrector voltage tap Q2-V2 (normal dipole) {on L~
Mg |4 VIve EE8112 MCBX, MCBXV, A+ lead) L
_ Q1 Cryogenic Heater lead end - wire at top \
Mio | 1| WiaQl | EH8311+ (CERN #1 1+) /
3 Q1 Cryogenic Heater lead end - wire at bottorn
M10 | 2 W2aQt EH8311 (CERN #1 1)
Q1 Cryogenic Heater non-iead end - wire at top
MO | 3|  wibQl EH8321+ (CERN #2 14) i/
Q1 Cryogenic Heater non-lead end - wire at
M10 | 4 w2bn EHB8321- bottom (CERN #2 1-)
Q2A Cryogenic Heater lead end - wire toward
M11 | 1} WiaQ2A | EH8312+ cold mass end plate (CERN #1 |+) v
i Q2A Cryogenic Heater lead end - wire toward
MI1 |2 W2aQ2A EH8312 cold mass mag center (CERN #1 1) ‘//
M1 3 W1bQ2A EH8322+ Q2A Cryogenic Heater non-lead end- wire L/

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

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.; LMQXC03-0
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Module|Pin Fermi CERN KEK Description Done
Q2A Cryogenic Heater non-lead end- wire |
M11 1 4 W2bQ2A | EH8322- foward cold mass mag center (CERN #2 |-) {—
_ Q2B Cryogenic Heater lead end - wire toward g
Mi2 | 1| W1aQ2B | EHg3szs cold mass end plate (CERN #1 1+) L~
) Q2B Cryogenic Heater lead end - wire toward -
Miz 2 W2aQ2B EH8332 cold mass mag center (CERN #1 1) f/
Q2B Cryogenic Heater non-lead end- wire e
Mi2 | 3 : ijczB _ EHB342+ toward cold mass end-plate (CERN #2 I+) L/
) Q2B Cryogenic Heater non-lead end- wire (- -
Mi2 [ 4 W2bQ2B EHB342 toward cold mass mag center (CERN #2 |-)
: Q1 Protection (Strip) Heater, (“a" circuity (CERN!-
M14 | 1 H1aQ1 YT1111+ | HA1 load #14) . (‘_//
) Q1Protection (Strip) Heater, {"a" circuit) (CERN
M4 | 3 H2aQ1 YT1111 HAZ | a1 L
Q1 Protection (Strip) Heater, {"b* circuit) J—
M14 | 51 HibQ1 YT1121+ HB1 (CERN lead #21) - L_//
Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit
MiS |21 HiaQza | YT11124 (FNAL lead A+) (CERN lead #11) -~
Mi5 | 4 H2bQ1 YT1121- HB2 IQ1dP;gte)ectfon {Strip) Heater, (“b" circuit) (CERN L1
’ ead #2-
Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit -
WIE | 1] HeaQ2a | vTi112- (FNAL lead A-) (CERN lead #1-) ]
Q2a Protection {Strip) Heater, 1-2 & 3-4 circuit -
MIB | 31 HibQza | vT1122+ (FNAL lead B+) (CERN lead#?2.) L
] Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit ol
MIB | 5] H2bQaa | vyTi122 (FNAL lead B-) (CERN lead #2-) L
] Q2b Protection (Strip) Heater, 1-4 & 2-3 cirouit -
MIZ |2 ] HeaQab | YT1132 (FNAL lead A-) (CERN lead #1-) L~
Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit —
MI7 [ 4] HiaQ2b | YT11324 (FNAL lead A+) (CERN lead #1+) 1
Q2b Protection {Strip) Heater, 1-2 & 3-4 circuit { /
MI8 | 1| H1bQ2d | YT11424 (FNAL lead B+) (CERN lead#?2+)
_ Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit 4
M8 13| H2bQ2b | YT1142 (FNAL lead B-) (CERN lead #2-) Ul
M20 | 1 TaQ1_t+ TT8311 I+ Q1 RTD, primary Wire color: Yellow L
M20 | 2 TaQ1_lI- TT8311 I- Q1 RTD, primary Wire color: Green {1
M20 | 3 TaQ1_V+ | TT8311 U+ Q1 RTD, primary Wire color: Black L
M20 | 4 TaQ1_V- TT8311 U- Q1 RTD, primary Wire color: Red L1
M20 | 5 ThQi_l+ TT8321 i+ Q1 RTD, redundant: Wire color: Yellow Z :’
M20 | 6 TbQ1_I- TT8321 |- Q1 RTD, redundant: Wire color: Green [ |
M20 | 11 TbQ1_V+ | TT8321 Us Q1 RTD, redundant: Wire color: Black L1
M20 | 10 ThQ1_V- TT8321 U- Q1 RTD, redundant: Wire color: Red
M20 | 9 TaQ2a_I+ | TT8312 |+ Q2a RTD, primary Wire color- Yellow 1
M20 | 8 TaQ2a_|- [ TT8312 - Q2a RTD, primary Wire color: Green | 4

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMQX(C03-0

Notes:
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Module|Pin Fermi CERN KEK Description Done
M20 | 7 TaQ2a V4| TT8312U+ Q2a RTD, primary Wire color: Black L ;
M20 |12 TaQ2a_V-| T18312U- Q2a RTD, primary Wire color: Red (] P
M20 | 13| TbQ2a_l+| TT8322 I+ Q2a RTD, redundant: Wire color: Yeliow 1
M20 | 14| TbQzal- | TT83221- Q2a RTD, redundant: Wire color: Green i
M20 |15 ThQ2a_Vs TT8322U+ 02a RTD, redundant: Wire color: Black -
M20 | 16 TbQ2a_V-| TT18322 U- 2a RTD, redundant: Wire color: Red v
M21 | 1 TaQeb | TT83321+ Q2b RTD, primary Wire color: Yeliow v
M21 | 2 | TaQeb |- | TT8332l- Q2b RTD, primary Wire color: Green =
M21 | 3| TaQ2b_V+ TTE332U+ Q2b RTD, primary Wire color: Black LT
M2t | 4| TaQ2b_v-| TT8332U- Q2b RTD, primary Wire color: Red L
M21 | 5 ThQzb_l+ | TT8342 i+ Q2b RTD, redundant: Wire color: Yeliow l/ _
M21 | 6 ToQ2b_I- | TT83421- Q2b RTD, redundant: Wire color: Green "
“M21 11| TbQ2b_v+| TTB342 U+ | Qzb RTD, redundant: Wire color. Black i
M21 ;10 TbQ2b_V-| TT8342 U- Q2b RTD, redundant: Wire color: Red { /

‘ﬂ:@/ k;{ u/, ana, j 7 004

Date *

N s deeS

Date

LHC Serial No.: LMQXC03-0

Notes:
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21.3 Using the Valhalla 4300B, connect 10mA applied voltage thru the corrector Power Leads. Measure
Resistance and record in the table below. Record Initial resistance of Corrector Element and record
below.
e COrrector Bus Leads
V3A : V3B . H3A ! H3B B3A | B3B | B6A | BG6B
V2A i V2B | H2A ! H2B B4A : B4B i A4A | A4B
VIA ! VIB ;: H1A | H1B A2A ; A2B | A3A | A3B
(View Looking from DFBX into Q3)
Power Labels iti
Corrector | Corrector Readout Labels Resistance ".m'al
Assembly | Element ey o Resistance
A2 EEg8223
10 MQSX
MQSX MQSX EE8223 A2B A2A A2B |7 i
A2A A2B 7,72
V3A EE8113 Io B
= MCBXV
MCBXV EE8113 V3B V3A vie | / 2 éZ 0
V3A V3B /7 o/
H3A EE8123 O N
-— —— NiVCBAH
MCBXH EE8123 H3B H3A H3B 1S
H3A H3B '
MCBXA o L. (ék/
B6A EE8613 .
. Ot MCTX
MCTX EE8613 B6B B6A B&B q 9. O
B6A B6B 99. 0
B3A EE8313
103 MCSX
MCSX EE8313 B3B B3A B3B R3O
B3A B3B 3% a¥
A4A EE8423 _
0/ MCOSX
MCOSX EE8423 A4B AdA | A4B HeE
AdA A4B 1A%y
B4A EE8413 Hard 4
MCOX
MCSOX MCOX EE8413 B4B B4A | B4B (2.8
BaA B4B R b
A3A EE8323 1 0
MCSSX
MCSSX EE8323 A3B A3A A3B 312
A3A A3B /712

Technician(s)

Q3 LMQXC Cold Mass Module Assembly
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2i.4 Hipot the Cable Busses according to tables below. Hipots are done @ 3kV. Hold for 30 seconds.

Hi Potential

Ramp Rate (3000 V) Grounded Leakage

10 Visec | 8L Everything 413 ulr
10 Visec 5L Everything ( 98/¢, y

else
_ : Everything
10 Visec 5U iy , ’ O4 p A
3 Visec. . .
Coil - Ground su Everything 17 4'
. . else .
Coil - Strip Htrs
3 Visec.

. . -Everything :
Strip Hirs - Ground | Strip Heaters else i 5 ! g

Fao S coey

- Tathnician(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-0
Notes:
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MCBXA{ . | V3A | vaB
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Qt} fvia i v

Gray — 500V
Others — 0V

)
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215

Hipot according to tables below.

Specification # 5520-TR-333729
March 8, 2005
Rev.B

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

Looking from DFBX to Q3

Others - OV #i4

Others — OV

1 MCBXA
tMCSOX

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

Need to verify that there
is no continuity between

[v1)
i d

any of these paths

; g"l‘

Measurement

Hipot #1

. B6A

" AdA

A4B 2 Z‘?—%

A3A

A3B

B6A

Hipot #2

B6B -

A4A

Gray - 500V :

=
.

A4B {27 uA

A3A

et oniinsearts g8 8 el

Others - QV

A3B

H3B : B3A : B3B |

B6A -

Hipot #3 R F

Gray - 500V | . H2B : B4A : B4B

V2A | V2B .

- AdA ¢

. H1B | A2A ~ A2B

§V1B;

Others 0OV “teain s

- V3A . H3B | B3A |

R T e 05 s

. H2A ' H2B . B4A
H1A . H1B = A2A ' w

Hipot#4 [ V3A V3B . H3A
Gray - 500V - V2A - v2B

Others — oV v1va1B

Q3 LMQXC Cold Mass Module Assembly
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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 "VaA | vaB | H3A | HaB | B3A | B3B _ BGA B6B |
Gray — 500V - V2A V2B

Others -0V ; a V1A vin

5
591

Hipot #6 V3A : V3B : H3A H3B B3A
Gray - 500V - V2A | V2B  H2A st B4A

Others—OV C VIA | VIB | H1A§;

T o T o SR T S il 1 i

e G 5

Hipot#7 VA V3B HsA; 3

T ."“‘"»‘*vz',:..--mu-zww L

Gray — 500V V2A V2B H2A7§;
Others — 0V ;. \”A 'E V1B - H1A :

'L%‘mici{an( 3

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-0
Notes:

Page 70 of 88



TD/Engineering & Fabrication Specification # 5520-TR-333729
March 8, 2005
Rev. B

22.0 Installation of Hypertronics

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

Table 22.1
. Fermiiab| CERN KEK _—
Module Pin Label Label Label Description
M1 1 Blank Module
M1 2
M1 3
M1 4
M1 5

M2 1 VTalQ1 |EE1111 at |Q1 Lead Vceltage Tap "a", primary

M2 2 VTa2Q1 JEE1121 a2 _|Q1 Lead Voltage Tap "a", redundant

M2 3 VTc1Q1 JEE1211 c1 |Q1 Center Voltage Tap "c", primary

M2 4 VTc2Q1 |EE1221 c2__|Q1 Center Voltage Tap "¢", redundant
5 b1 |Q1 Lead Voltage Tap "b", prima

VTb1Q1 |EE1311

v

VTal1Q2a |EE1112
VTh2Qi1

Q2a Lead Voltage Tap "a", primary

1 EE1222 "~ |Q2a Center Voltage Tap "¢" , redundant
2 VTctQ2a |EE1212 Q2a Center Voitage Tap "¢" , primary

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

4

5

re

Q2a Lead Voltage Tap "b", primary

I M4 1 VTh1Q2a IEE1312
i M4 2 VTh2Q2a [EE1322 Q2a Lead Voitage Tap "b*, redundant
7 M4 3 VTb1Q2b |EE1612 Q2b Lead Voitage Tap "b", primary
M4 4 VTh2Q2b |EE1622 Q2b Lead Voitage Tap "b*, redundant

VTciQ2b |EE1512 Q2b Center Voitage Tap "¢", primar

VTa2Q3 |EE1123 | Q3 Lead Voltage Tap "a", redundant

1
M5 2 VTa1Q3 [EE1113 al_|Q3 Lead Voltage Tap "a", primary

M5 3 VTa2Q2b [EE1422 Q2b Lead Voltage Tap "a", redundant
M5 4 VTaiQ2b |EE1412 Q2b Lead Voltage Tap "a", primary
M5 5 VTc2Q2b

EE1522 Q2b Center Voitage Tap "c¢", redundant

EE1213

1 VTc1Q3 ,
M6 2 VTc2Q3 |EE1223 ¢2 Q3 Center Voltage Tap "¢" , redundant
M6 3 VTh1Q3 [EE1313 b1 1Q3 Lead Voltage Tap "b", primary
M8 4 VTb2Q3 |EE1323 b2 Q3 Lead Voltage Tap "b", redundant
5

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOQXC03-0
Notes:
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Table 22.1 (continued)

. { Fermilab| CERN | KEK e
Madulej Pin Label Label | Label Description
Corrector voltage tap Q1-H1 {skew dipole} (on
M8 | 1 | VIHY | EE&I21 MCBX, MCBXH, A+ lead)
Corrector voltage tap Q1-V1 (normal dipole} (on
M8 1 2 | VIVI | EE8TN MCBX, MCBXV A+ fead)
Corrector voltage tap Q2-H2 (skew dipcle) {on
M8 | 3 | VIH2 | EE8122 MCBX, MCBXH, A+ lead)
Corrector voltage tap Q2-V2 (normal dipcle) (on
M | 4 | VIV2 | EE8N2 MCBX, MCBXV, A+ lead)
M8 5 Em Em No connection
M9 1 VTH3 [ EE8123 Correcior voltage tap Q3-H3 (skew dipole} {on
M9 2 VTV3 | EEB113 Correcior voltage tap Q3-V3 (normal dipole) (on
M9 3 VTAZ | EEB223 Corrector voltage tap Q3-A2 (skew quadrupoie) (on
4 EE8323 Corrector voltage tap Q3-A3 (skew sextupoie) (on
5 C ction

[ EES313

Corrector voltage tap Q3-B3 (normal sextupole){on

EE8423 Corrector voltage tap Q3-A4 (skew octupole) (on
EEB413 Corrector voltage tap Q3-B4 {normal octupole) (on
EE8613 Corrector voltage tap Q3-B8 (normal dodecapole)

Empt No Coion

1 wW1aQ1 IEH8311+ Q1 Cryogenic Heater lead end - wire at top (CER
M12 2 Ww2aQ1 {EHB311- Q1 Cryogenic Heater lead end - wire at bottom
M12 3 | WibQ1 {EH8321+ Q1 Cryogenic Heater non-lead end - wire at top
M12 4 W2bQ1 | EHB321- Q1 Cryogenic Heater non-lead end - wire at bottom
5 No Connection

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMQXC03-0
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Table 22.1 (continued)

. | Fermilab} CERN | KEK .
Module | Pin Label Label | Label Description
M13 1 | wiaqoa | EH8312+ Q2A Cryogenic Heater lead end - wire toward cold mass end plate
(CERN #1 1+)
Q2A Cryogenic Heater lead end - wire toward cold mass mag
M13 2 | W2aQ2A | EH8312 center (CERN #1 1)
Q2A Cryogenic Heater non-lead end- wire toward cold mass end
M13 3 | WibQg2A | EH8322+ plate (CERN #2 14)
i Q2A Cryogenic Heater non-lead end- wire toward cold mass mag
M13 4 [ wW2bQ2zA | EH8322 center (CERN #2 1-)
M13 Em Empt No connection
N - ) B Cryogenic Heater lead end - wire toward cold mass end plate
M14 1 | wiaQ2B | EH8332+ (CERN #1 1+)
i Q2B Cryogenic Heater lead end - wire toward cold mass mag
Mi14 2 | W2a(Q2B | EHB332 center {(CERN #1 1)
Q2B Cryogenic Heater non-lead end- wire toward cold mass end
M14 3 { W1bQ2B | EHB8342+ plate (CERN #2 1+)
i Q2B Cryogenic Heater non-lead end- wire toward cold mass mag
Mi4 4 1 wW2bQ2B | EH8342 center (CERN #2 1)
Empt Emp No connection

M15 1 W1aQ3 | EH8313+ Q3 Cryogenic Heater icad end - wire at 1op (UERN 71 I+}
| M15 2 | W2aQ3 | EH8313- Q3 Cryogenic Heater lead end - wire at bottom (CERN #1 1)

M15 3 | wibQ3 [ EH8323+ Q3 Cryogenic Heater non-lead end - wire at top (CERN #2 1+)
M15 4 | W2pQ3 | EH8323- Q3 Cryogenic Heater non-lead end - wire at bottom (CERN #2 |-)
M15 5 Em Em No Connection
M16 1 Blank Module

2

3

4

5 -

1 YT1111+ Q1 Protection (Strip) Heater, ("a" circuit) (CERN lead #1+)
M17 2 Empty Empty No connection
M17 3 F2at1 | YT1111- | HAZ |Q1 Protection (Strip) Heater, ("a" circuit) (CERN lead #1-)
M17 4 Empty Empty No connection
M17 5 YT1121+1 HB1 |Q1 Protection (Strip) Heater, ("b" circuit} (CERN lead #2+
M18 1 |Empty Empty No connection
M18 2 IH1aQ2a |[YT1112+ Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A+)
M18 3 |Empty Empty No connection
M18 4 [H2bQ1 YT1121- |HB2 Q1 Protection (Strip) Heater, ("b" circuit) (CERN lead #2-)
M18 5 |Empty Empty No connection

e

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMQXC03-0
Notes:
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Table 22.1 (continued)

Empty

. Fermilab | CERN KEK .
Module | Pin Label Label | Label Description
Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A-)
M19 1 H2aQ2a | YT1112- (CERN lead #1-)
M19 2 Empty Empty No connection
Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL iead B+)
M19 3 H1bQ2a | YT1122+ (CERN lead#2+)
M19 4 Empty Empty No connection
M19 5 H2bQ2Za | YT1122- Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit {FNAL lead B-)

CERN lead #2-)

No connection

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

(CERN lead #1+)

Empt

Em

M20 2 H2aG2b | YT1132- (CERN lead #1-)

M20 3 Empty Empty No connection

M20 4 H1aQ2b | YT1132+ Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A+)
5

_[No connectio

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

M21 1 HibQ2b | YT1142+ (CERN lead#2+)
M21 2 Empty Empty No connection
) Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B-)
M21 3 H2bQ2b | YT1142 (CERN lead #2-)
M21 4 Empty Empty No Connection
5

Q3 Protection {Strip) Heater,

Empty No Connection
YT1123+ | HB1 Q3 Protection {Strip) Heater, ("b" circuit) (CERN lead #2+)
Empty No Connection

YT1115-

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

No Connection

No Connection

No Connection

Q3 LMQXC Cold Mass Module Assembly

LHC Seriat No.: LMQXC03-0
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i | Module Pin FT::;Tb CERN Label g i:; Description
M24 1 Blank Module
M24 2
M24 3
M24 4
Note: Pin Numbers of Module M25 are not listed in numerical order.
M25 1 TaQ1_l+ TT8311 I+ Q1 RTD, primary Wire color: Yeilow
M25 2 TaQ1_l- TT8311 I- 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 ThC1_I+ TT8321 I+ Q1 RTD, redundant: Wire color: Yellow
M25 6 ThQ1_I- T78321 1- Q1 RTD, redundant: Wire color: 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: Yeliow
M25 8 TaQ2a_l- TT8312 - Q2a RTD, primary Wire color: Green
M25 7 TaQ2a_V+ |[TT8312 U+ Q2a RTD, primary Wire color: Black
M25 12 TaQ2a_V- [TT8312 U- Q2a RTD, primary Wire color: Red
M25 13 TbQ2a_l+ TT8322 I+ Q2a RTD, redundant: Wire color: Yellow
M25 14 ThQ2a_l- TT8322 I- Q2a RID, redundant: Wire color: Green
M25 15 ThQ2a Vs |[TTR322 U+ Q2a RTD, redundant: Wire color: Black
. Mz5 16 TbQ2a_V- TT8322 U- Q2a RTD, redundant: Wire color: Red
t M25 17 |Em Em No connection
Note: Pin Numbers of Module M26 are not listed in numerical order.
M26 1 TaQ2b_|+ TT8332 1+ Q2b RTD, primary Wire color: Yellow
M26 2 TaQ2b_}- TT8332 I- Q2b RTD, primary Wire color: Green
M26 3 TaQ2b_V+ {TT8332 U+ Q2b RTD, primary Wire color: Black
M286 4 TaQ2b V- |TT8332 U- Q2b RTD, primary Wire color: Red
M26 5 TbhQ2b_i+ TT8342 I+ Q2b RTD, redundant: Wire color. Yellow
M26 6 ThQ2b_I- TT18342 |- Q2b RTD, redundant: Wire color: Green
M26 11 ThQ2b V+ [TT8342 U+ Q2b RTD, redundant: Wire color: Black
M26 10 Th2b_V- TT8342 U- Q2b RTD, redundant: Wire color: Red
M26 9 TaQ3_I+ TT8313 I+ Q3 RTD, primary Wire color: Yellow
26 8 TaQ3_l- TT8313 |- Q3 RTD, primary Wire color: Green
M26 7 TaQ3_V+ TT8313 U+ Q3 RTD, primary Wire color: Black
M26 12 TaQ3_V- TT8313 U- Q3 RTD, primary Wire color: Red
M26 13 ThQ3_l+ TT8323 i+ Q3 RTD, redundant: Wire color: Yellow
M26 14 ThQ3 |- TT8323 I- Q3 RTD, redundant: Wire color: Green
M26 15 ThQ3_V+ TT8323 U+ Q3 RTD, redundant: Wire color: Black
M26 16 TbQ3_V- T¥8323 U- Q3 RTD, redundant. Wire color: Red
Empt Em No connection

LHC Serial No.: LMQXC03-0
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Hypertronics Connector Pin Locations (Q3 non-iP end)
VIEW: Male (pin) solder cup side

i

L 13 17 {86 a1r 1 S
o1t el 50 | 58. {58 }50
o5 816 |95 916 B -
10 : 810 4@ 40 [4® |40
o4 915 |84 &5 & RN R ra A
9 P )] k& 30|38 §38 § 3. Tie |99 {0
.3 .14 _03-.8 Ldad JOR S0 | 2.2. o e oo 20 |20 | -
cz':s eizjez el T | R e ofso fse [re Jse 1e b0 [~
1 77 enler {1 : b | £0 LA Lt 1038118 11010 18 [1e 18 1y [y
M2G Mes mmmmmﬂmsmam7msmsm4m3mzm1momNBM?mmsmmamm
@ 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.
L
= Black U+
I Yellow |+
3~ Red U -
= Green | -
Individual Thermometer Layout
Note(s):
Ensure the Hypertronics cover has NOT been installed.
T /s
’.WV/L i 5/l Cj_f\'
_Fethnician(s) Dae/ 7/
Resp. Aum / Piy sic-s7 Darg
Q3 LMQXC Coid Mass Module Assembly LHC Serial No.: LMQXC03-0
Notes:
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Assemble/Install Hypertronics Connectors, without Cover at IP End as per Q3 Module
Assembly (ME-369900). Pin Numbers for connectors are shown in Table 22.2 below.

M2

VTa1Q1

EE1111

Table 22.2
. Fermilab| CERN KEK -
Module Pin Label Label Label Description
M1 1 Blank Module
M1 2
M1 3
M1 4
M1 5

Q1 Lead Voltage Tap "a" , primary

M2 VTa2Q1 |EE1121 |a2 (1 Lead Voltage Tap "a", redundant
M2 VT¢c1Q1 |EE1211 o1 Q1 Center Voltage Tap "¢", primary
M2 VTc2Q1 |EE1221  |¢2

Q1 Center Voitage Tap "¢c”, redundant

M2

VTb1Q1

VTciQ2a

EE1311

EE1212

Q1 Lead Vol Tap "b"

Q2a Center Voltage Tap "¢c", primary

Empty Empty No connection
VTa2Q2a |[EE1122 Q2a lead Voltage Tap "a", redundant
VTaiQ2a [EE1112 Q2a Lead Voltage Tap "a", primary

JYTb201

T

RN -1

EE1321

| g -l

SR AT IS ¥ A

No connection

Empty Empty
M4 VTb1Q2a |[EE1312 Q2a Lead Voltage Tap "b", primary
M4 VTh2Q2a |EE1322 Q2a Lead Voltage Tap "b", redundant
M4 VTb1Q2b |EE1612 Q2b lead Voltage Tap "b", prima

SRR

M5 1 Empty mpty No connection

M5 2 VTc2Q2b |EE1522 Q2b Center Voltage Tap "c", redundant
M5 3 VTc1Q2b {EE1512 Q2b Center Voltage Tap "¢", primary
M5 4 Empty Empty No connection

M5 5 VTh2Q2h |[EE1622 Q2b Lead Voitage Tap "b" redundant

M6 1 VTalQ2b |EE1412 Q2b Lead Voltage Tap “a", primary
M6 2 VTa2Q2h |EE1422 (2b Lead Voltage Tap "a", redundant
Mé 3 Empty Empty No connection

M6 4 Empty Empty No connection

M6 5 Empt Empt No connection

Blank Module

Q3 LMQXC Cold Mass Module Assembly

Rev.B

LHC Serial No.: LMOQXC03-0
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Table 22.2 (continued)

. Fermilab| CERN KEK e
Module Pin Label Label Label Description
Corrector voltage tap Q1-H1 (skew dipole) {on MCBX,
M8 1 VTH1 EE8121 MCBXH. A+ lead)
Corrector voltage tap Q1-V1 (normat dipole) (on
Me 2 vivt | EE8TIT MCBX, MCBXV A+ lead)
Corrector voltage tap Q2-H2 (skew dipole) {on MCBX,
M8 3 VTH2 EE8122 MCEXH, A+ lead)
Corrector voltage tap Q2-V2 {(normal dipole) (on
M8 4 vTvz | EEBTIZ MCBX, MCBXYV, A+ lead)
M8 5 Em Em) _ No connection ___
M9 1m Blank Module
M9 2
MS 3
M9 4
Mg 5 = Y e, SRR el
M10 1 W1aQ1 | EHB3114+ ﬁ;
M10 5 w2aqi | EH8311- ?11 i(.J)ryogemc Heater lead end - wire at bottom (CERN
Q4 Cryocgenic Heater non-lead end - wire at top
M10 3 Ww1ibQ1 | EH8321+ (CERN #2 1+)
Q1 Cryogenic Heater non-lead end - wire at bottom
M10 4 w2bQ1 | EH8321- (CERN #2 I
M10 5 Em Em No connection
Q2A Cryogenic Heater lead end - wire toward cold
M11 1 W1aQ2A | EHE312+ mass end plate (CERN #1 1+)
Q2A Cryogenic Heater lead end - wire toward cold
M1 2 w2aQ2A | EHB312- mass mag center (CERN #1 |-)
Q2A Cryogenic Heater non-lead end- wire toward cold
M11 3 | WibQ2A | EHB322Y mass end plate (CERN #2 I+)
Q2A Cryogenic Heater non-lead end- wire toward cold
M1 4 W2pQ2A | EHB322- mass mag center (CERN #2 )
M11 Em) No connection _
— - Q2BEFyogenic Heater lead end - wire toward cold
M12 EHB332+ mass end plate (CERN #1 1+)
Q2B Cryogenic Heater lead end - wire toward cold
Mi2 2 W2aQ2B | EHB332- mass mag center (CERN #1 1-)
Q2B Cryogenic Heater non-lead end- wire toward coid
M12 3 W1bQ28B | EHB342+ mass end plaie (CERN #2 [+)
) Q2B Cryogenic Heater non-lead end- wire toward cold
M12 4 W20Q2B | EHB342 mass mag center (CERN #2 I-)
Mi12 5 Empty Emp No connection

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMQXC03-0
Notes:
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Table 22.2 (continued)

Module Fermilab | CERN KEK Description
Label Label Label
M13 1 Blank Module
M13 2
M13 3
M13 4

YT1111+

Q1 Protection (Strip} Heater, (“a" circuit} (CERN lead

Empty No connection
YT1111- [HA2 Q1Protection (Strip) Heater, ("a" circuit) (CERN lead #14
Empty No connection
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 HiaQ2a |[YT1112+ lead A+) (CERN lead #1+)
M15 3 Empty Empty No connection
M15 4 H2bQ1 YT1121- (HB2 Q1 Protection {Strip) Heater, ("b" circuit) (CERN lead
M15 5 Em Em No connection
Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL
M16 H2aQ2a |YT1t12- lead A-) {CERN lead #1-)
M16 Empty Empty No connection
Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL
M16 H1bQ2a |YT1122+ lead B+) (CERN lead#2+)
M16 Empty Empty No connection

Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL .
d B-) (CERN lead #2-)

TR

No connection

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

M17 H2aQ2b |YT1132- lead A-) (CERN lead #1-)
Mi17 Empty Empty No connection

Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL
M17 H1aQ2b [YT1132+ lead A+) (CERN lead #1+)

Empt

Empty

No connection

Q2b Protection {Strip

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

M18 H1bQ2b [YT1142+ lead B+) (CERN lead#2+)
M18 Empty Empty No connection
Q2h Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL
M18 H2bQ2b |YT1142- lead B-) (CERN lead #2-)
M18 Empty Empty No connection
M18 Em Empty
M19
M19
M19
M19
M19

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMQXC03-0
Notes:
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Rev. B

TR G

e S s

T

Q3 LMQXC Cold Mass Module Assembly

i K
Module | Pin FT:::IJ CERN Label I:iel Description
NOTE: PIN NUMBERS OF MODULE M20 ARE NOT LISTED IN NUMERICAL ORDER.
M20 1 TaQ1_l+ TT8311 i+ Q1 RTD, primary Wire color. Yellow
M20 2 TaQ1 _|- TT8311 I- Q1 RTD, primary Wire color: Green
M20 3 TaQ1_V+ TT8311 U+ Q1 RTD, primary Wire color: Black
M20 4 (TaQi_V- TT8311 U- Q1 RTD, primary Wire color: Red
M20 5 TbQ1_I+ TT8321 I+ Q1 RTD, redundant: Wire color. Yellow
M20 6 ToQ1_I- TT8321 I- Q1 RTD, redundant. Wire color. Green
M20 11 [TeQ1_V+ TT8321 U+ Q1 RTD, redundant. Wire color: Black
M20 10 |[TbQ1 V- TT8321 U- Q1 RTD, redundant: Wire color: Red
M20 9 TaQ2a_l+ TT18312 1+ Q2a RTD, primary Wire coior; Yellow
M20 8 TaQ2a_I- TT8312 I- Q2a RTD, primary Wire color: Green
M20 7 TaQ2a_V+ [TT8312 U+ Q2a RTD, primary Wire color: Biack
M20 i2 |TaQ2a V- [TT8312 U- Q2a RTD, primary Wire color: Red
M20 13  |ThQ2a I+ TT8322 I+ Q2a RTD, redundant: Wire color: Yellow
M20 14 |TbQ2a_l- TT8322 I- Q2a RTD, redundant: Wire color: Green
M20 15 [TbQ2a_V+ [TT78322 U+ Q2a RTD, redundant: Wire color: Black
M20 16 |TbQ2a_ V- [T78322U- Q2a RTD, redundant: Wire color: Red
M20 17 |Em Em No connection
NOTE: PIN NUMBERS OF MODULE M21 ARE NOT LISTED IN NUMERICAL ORDER.
M21 1 TaQ2b_l+ TT8332 I+ Q2b RTD, primary Wire color. Yeliow
M21 2 TaQ2b |- TT8332 I- Q2b RTD, primary Wire color: Green
M21 3 TaQ2b_V+ |T78332 U+ Q2b RTD, primary Wire color: Black
M21 4 TaQ?b V- [T78332 U- Q2b RTD, primary Wire color: Red
M21 5 ThQ2b_+ TT8342 |+ Q2b RTD, redundant: Wire color. Yellow
M21 6 TbQ2b_I- TT8342 |- Q2b RTD, redundant: Wire color: Green
M21 11 TbQ2b V+ [TT8342 U+ Q2b RTD, redundant: Wire color: Black
M21 10 |TbQ2b V- [TT8342 U- Q2b RTD, redundant: Wire color. Red
M21 9 Empty Empty No connection
M21 8 Empty Empty No connection
M21 7 Empty Empty No connection
M21 12 |Empty Empty No connection
M21 13 |Emply Empty No connection
M21 14 |Emply Empty No connection
M21 15 |Empty Empty No connection
M21 16 |Empty Empty No connection
M21 17 |Empt Em No connection

LHC Serial No.: LMQXC03-0
Notes:
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Hypertronics Connector Pin Locations Q3 Lead (IP) End
VIEW: Female (receptacle) solder cup side

o6 11 01706 @11 o o] o o [50 |50 |50 |58 |58 {58 |50
50 |5 50 {5@ |50 |50 |50 |50 |50 |50 |5 5 5 5 5@ |58 |5 58 |50
e5 ©16 |85 #16: 3 593 X '

. o0 .4.010 o5 |*° 40 |4® |20 la® |40 140 j4® |a® |s® (40 {a®-|40 |40 [40 4@ |40 148 140
®9 09 2lao 3@ {30 |se |30 |38 |30 [3e [3e 3@ {30 |38 130 |30 [38 |30 (38 (38 |30
3 otle3 ot4 g

©s8 [ T 0 |20 |28 |20 2@ |20 j20C |20 |20 [2@ 0 128 |20 128 |28 |20 {20 |28 120
*2 o o13 @2 . .13_20 z. 2o 2. 20 2. 20 2_. 2. 2. 20 2._:g0 2. 2O 2. z. 2. 20 a
1 1 1 1 1 10 -11® 11 1® 1 19 |4
*1 ®12 1 @1 812 1 1 1 Ll L L 1 iy

M1 M20 M‘19M18M17M16M15M14M13M12M11M10WNBMTNBNBPMWNEHM

@ 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.

T Black U+
= Yellow I+
3~ Red U -

3+ Green | -

Individual Thermometer Layout

Note(s):
Ensure 7 y ertronics cover has NOT been installed.
L icdog 5 /24 f2c0S
;efh/mman(s) Daté /

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

propetiy.
M/Lc . - MAY-3COS

Responsib %uthonty/Physmst Date
224 After LHC Project Physicist / designee has signed the abave step, complete the installation of the
e, &/}7%{:\4
,
| (o | Sfes/os
‘ ; }cﬁﬁnician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOQXC03-0
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23.0 Final Electrical Inspection

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

To measure the Resistance of a Q3 Cold Mass:

T e e e e e e o e

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

2. Set Test Currentto 0.1 amp.

3. Set Scale to 2V full scale.

4. Turn temperature compensation on.

5. Turn test current off.

6. Connect l, to “A” Lead as shown in figure 23.1-A.

7. Connect ! o to “B” Lead as shown in figure 23.1-A.

8. Turn test current on,

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

I “B” Lead
8U - - 8Ka
“A” Lead I
= l———T e [ _ o | _ 5Ka
T | EE—— —1 8Ka 5L _ 5Ka l
8L ] sxa
Q3 Non-IP End (Non-Lead End) l Q3 IP End (Lead End)
Lead Configuration | Lead Configuration
VALHALLA "A"Lead gKa 8Ka
scienTiRe 33008 1A , : j r__ (Left side) —
© o & S “B” Lead 8K
Resistance Test Temp VLoo Gl_l__'u' 03
onmels oy ooy 2%, 5 5 5Ka
(Right side)
S5Ka 8Ka
Non-IP End IP End
Figure 23.1-A
03 LMQXC Cold Mass Module Assembly LHC Serial No.: IMOXC03-0
Notes:
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(Q3) Resistance

Nominal 3.35 to 3.45 O

Voitage Tap Serial Numbers

Total Resistance

Connect| Fermi CERN KEK
Vi VTalQ3 [EE1113 al
Vio |VTcliQ3 [EE1213 ct 3 Lf?\ Q
VH[ VTC1Q3 EE1213 cl
Vio VThiQ3 |EE1313 b1 "S : L{ &\ Q
Vui VTalQ3 |EE1113 at %
Vio [VTh1Q3 |EE1313 b1 (o (‘}[ QI
Total Resistance with Leads
Nominal 6.75 to 6.85 O
Vi Q4 Power Lead : o
VLo Q3 Power Lead (p 8\5 QI
s O Pk,
L A d ‘f d ad 5
Technician(s) Date <J

Check resistance of Re

féiam Voltage Taps.

March 8, 2005
Rev. B

Q3 Redundant Voltage Taps Nominal 3.35t0 3.45 Q
Connect Fermi CERN KEK Resistance

Vu VTa2Q3 EE1123 a2

VHI VTC2Q3 EE1 223 C2

342
Vio VTbh2Q3 EE1323 b2 . o)
é% / ru.’“w—a j/Z )‘ //G >
Date / 7

Technician(s) /

Q3 LMQXC Cold Mass Module Assembly

Page 83 of 88§

LHC Serial No.: LMQXC03-0

Notes:
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To measure Ls and Q of a Q3 Cold Mass:

1. Use Agilent 4263B LCR Meter.

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

Q3 IP End (Lead End)
Lead Configuration

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 (Rel), 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 disptay screen is 1000 Hz and the
level recorded in the lower right corner of the display screen is 1V or 1000 mV.
6. Connect He, to “A” power lead as shown in figure 6.2-B
7. Connect L, to “B" power lead as shown in figure 6.2-B.
8. Connect Hyeand Ly buttons to voltage taps as shown below.
9. Read Ls and Q from display and record in tabie.
| 1] ¥ Lead
8su i 8Ka
A" Lead I
8L o) BKa
]

“A” Lead 8gKa 8Ka
———— (Lett side) -—
“B” Lead B8Ka Q 3
5Ka
(Right side)
bKa 8Ka
Non-IP End IP End
Figure 23.1-B
Q3 LMQXC Cold Mass Module Assembly LLHC Seriat No.: LMOXCO03-0
Notes:
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(Q3) Inductance Nominal 15 to 16 mH
Voltage Tap Serial Numbers
Connect] Ferm: CERN KEK Total Inductance
H VTalQ3 [EE1113 al _
poT Q 5 3 9
Lpo‘r VTclQ3 [|EE1213 ci1 : mH
HPOT VTCIQ3 EE1213 ci
/6 334
Leor |VIbIQ3 |EE1313 b1 mH
Nominal 30 to 32 mH
Total Inductance
HPOT VTalQ3 EE1113 al _ —
Leor |VTbIQ3 |EE1313 b1 50,65 mH
(Q3) Q-Factor Nominal 1.0 to 1.2
Voltage Tap Serial Numbers
I
Connect| Fermi CERN KEK Total @
Hpor |VTalQ3 |EE1113 al 1O
Lpo'r VTCIQ3 EE1213 ci '
Hpor [VTIciQ3 |EE1213 ci | O
Leor |VTbIQ3 [EE1313 b1 ’
Nominal 1.0 to 1.2
Total Q
HpQT VT31Q3 EE1113 ai I 0
Leor |VIbIQ3 [EE1313 b1 |
. . 3o ; -
fﬁz)/ et # 2 37{, 5
Technician(s) / Date ' !
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-0
Notes:
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To measure the resistan

MO

LN &,

NonkwD=

Specification # 5520-TR-333729

ce of a Thermometer (RTD):

Use Hewlett Packard HP3457A digital multimeter.
Record temperature of building within +/- 5 degrees.

Press line button to turn line on.

Connect wires as shown in Figure below.

U+ (Black) to Sense Hl
I+ (Yellow) to Input H!
U- (Red) to Sense LO
|- (Green) to Input LO

Push blue button (function key) once.

Push OHMF button.

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

Read resistance in ohms and record in traveler,

Hewlett

Packard HP3457A

[1./*]
P o e = == =

cococa s
o i |
s f o I o Y
o s [t [

0 o= s
7 i

SENSE INPUT
[ f e e i e
o e O e | e |
e et ] e | mem L0 K
o [ e e | et |
Fi

/

CHMF Button

U+ Black |
I+ Yellow

I- Green

Thermometer
{RTD}

Blue (function) Butten

To measure the resistance of a Cryogenic {(Warm-u

/

U-Red -

Heater

March 8, 2005
Rev. B

e resistance measurement).

Use Hewlett Packard HP3457A digital multimeter.

Record temperature of building within +/- 5 degrees.

Press line button to turn line on.

Connect wires as shown in Figure below.

Push blue button (function key) once.

Push OHMF button.

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

Read resistance in ohms and record in traveler.

Hewlett |

P::’kzrd HP3457A SENSE  INPUT

T Mmoo asas Lo
Line 4 3 o 3 st I s I e e I o 5557
— (|
Do=po 2 J IR
] A = -
CHMF éuﬂon Biue (function) Button
Warmup

Q3 LMQXC Cold Mass Module Assembly

Page 86 of 88

Heater

LHC Serial No.: LMQXCO03-0

Notes:
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\ 232
)

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

Have Crew Chief verify setup and sign below before continuing.

Crew 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 3(_/ é A
Heaters A

Hipot Coil to Heaters and Ground.

”(4‘ High Potential Grounded Floating Leakage
) Strip Heaters, Yoke, Q3 Instrumentation Bus,
(56 \x"ﬁ All Coils BkA and 5kA Lead Busses angd Corrector Coil Nothing
> Busses, RTD's and Warm-up Heaters
Technician(s) Date

23.3

Ensure electrical measurements are acce

ptable and confirm Hypertronics Connector has been
instalted properly.

Responsible Authority/Physicist Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-0

Notes:
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24.0 Production Complete

24.1 Process Engineering verify that the Q3 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 Responsible
Authority for conformance before being approved.

Comments:

A

s s o

' .,?(V‘ ,
ProcesLﬁ’giﬁcerWec Date -

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-0

Notes:
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0102-E8-292302 Revision D

ADDITIONAL PARTS REQUEST

ADDITIONAL PARTS REQUEST FORM SHALL BE USED TO ACCESS ALL ITEMS FROM INVENTORY

WIiTH THE EXCEPTION OF PARTS KITS.

THIS EQJ

M MUST BE SIGNED BY AN ACOUISITIONER BEFORE BRINGING TO THE STOCKROOM

MAGNET OR CO -03 REQUESTED BY _Damon Bice
DATE REQUESTED _3-4-03 DELIVER TQ _P/U

BUDGET CODE _300/1.1.13.4 NEED BY DATE  5-4-05

JOB TICKET # MMR #

MACHINE SHOP REQ. # PO #

PURCHASE RELEASE # OTHER

PARTS STATUS (CHECK ONE)

[ DEFECTIVE PARTS ISSUED ] PARTS SCRAPPED ] A/R ITEMS
[C] DEFECTIVE ASSEMBLY MISSING FROM KIT ALREADY ISSUED
[0 NDIVIDUAL PARTS [] CONSUMABLES [[1PARTS LOST

ACQUISITIONFR SIGNATURE /S /AN e 722> pate 57 5/2S

PLEASE INDICATE REVISION REQUIRED

LOCATION PART # REV QryYy DESCR{PTION RF # SIR #
IB#4 BIN MC 390294 4 Shipping restraint nul bl 2
,"

STOCKROOM SIGNATURE // %\ ID# /2752 DATE__ 5 -4 =5
PARTS DELETED FROM DATABASE ID# DATE
A COPY OF THIS FORM IS TO BE INCLUDED IN WITH THE TRAVELER

o 4
PARTS RECEIVED BY_—Z7%; -~ ¢ /3Y5 3 PATE_ S/ Y/ c—

Page 1 of 1
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0102-ES-292302 Revision E

ADDITIONAL PARTS REQUEST

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

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

MAGNETOR COIL# _LMQXC03 REQUESTED BY _ Steve Gould
DATE REQUESTED _ 3/2405 DELIVERTO ICB

BUDGET CODE _300/1.1.1 3.4(L.CD) NEED BY DATE _ 3/02/05

JOB TICKET # MMR #

MACHINE SHOP REQ. # PO #

PURCHASE RELEASE # OTHER

PARTS STATUS (CHECK ONE)

[ 1 DEFECTIVE PARTS ISSUED [ PARTS SCRAPPED [ A/R ITEMS

] DEFECTIVE ASSEMBLY X MISSING FROM KIT ALREADY ISSUED

BJ INDIVIDUAL PARTS O CONSUMABLES [J PARTS LOST
ACQUISITIONER SIGNATURE M Ag./ DK ioh_f L3 paTE S/ (25

PLEASE INDICATE REVISION REQUIRED

LOCATION PART # REV QTY Uom DESCRIPTION RF # SIR #

R2.22 430176 I Eack Housing Cover §2 705

Aty / :
STOCKROOM SIGNATURE : (47 QQC/EM ID#// 73 ﬁ DATE Q/J’A\‘)/

PARTS DELETED FROM DATABASE TD# DATE

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

PARTS RECEIVED BY D¢ /SYF S DATE_S/2 /05

Page | of |
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0102-ES-292302 Revision D

ADDITIONAL PARTS REQUEST

ADDITIONAL PARTS REQUEST FORM SHALL BE USED TO ACCESS ALL ITEMS FROM INVENTORY

WiTh THE EXCEPTION OF PARTS KITS,

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

MAGNETOR COIL # LOXC-03

DATE REQUESTED 4-13-05

BUDGET CCDE _J300/1.1.1.3.4

REQUESTED BY Damon Bice

DELIVER TO _ICB

NEED BY DATE _4-13-05

JOB TICKET # MMR #
MACHINE SHOP REQ. # PO #
PURCHASE RELEASE # OTHER
PARTS STATUS (CHECK ONE)
(] DEFECTIVE PARTS ISSUED [J PARTS SCRAPPED ] A/R ITEMS
] DEFECTIVE ASSEMBLY [X] MISSING FROM KiT ALREADY ISSUED
[T INDIVIDUAL PARTS [ CONSUMABLES [ PARTS LOST
ACQUISITIONER SIGNATURE ,M-vu!&, M\ ¢ 723 DATE ‘/J;J fas
PLEASE INDICATE REVISION REQUIRED
LOCATION PART # REV  QTY DESCRIPTION RF # SIR #

IB#4 BIN MB 430166 &

Vs Wt §
Crossover Block Wedge ] /0 /

LE . dc(!,/
STOCKROOM SIGNATU \i 9/(0%

PARTS DELETED FROM DATAB)éj

ID# Ra?% DATE ‘?;/ /Cé/() S

ID# DATE

A COPY OF THIS FORM 1S TO BE INCLUDED IN WITH THE TRAVELER

I8 /3¢9 3 DATE__ Y/ // 32 /o8~

PARTS RECEIVED BY ~—vr/7§,7%74"”

 Page 1 of 1



ADDITIONAL PARTS REQUEST FO

0102-ES-292302 Revision E

ADDITIONAL PARTS REQUEST

RM SHALL BE USED TO ACCESS ALL ITEMS FROM INVENTORY

WITH THE EXCEPTION OF PARTS KITS.

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

MAGNET OR COIL # _LOXC03

DATE REQUESTED _ 4/20/03

BUDGET CODE

JOB TICKET #

300/1.1.1.3.4(LCD)

MACHINE SHOP REQ. #

PURCHASE RELEASE #

REQUESTED BY _ Steve Gould

DELIVER TO

ICB

NEED BY DATE _4/20/05

MMR #

PO #

OTHER

PARTS STATUS (CHECK ONE)

] DEFECTIVE PARTS ISSUED

{] DEFECTIVE ASSEMBLY.

X INDIVIDUAL PARTS

ACQUISITIONER SIGNATURE

[J PARTS SCRAPPED

[ CONSUMABLES

franclds SAISN

] A/R ITEMS

[J MISSING FROM KIT ALREADY ISSUED

[0 PARTS LOST
m#_7223 __patE_Y, e [0S

PLEASE INDICATE REVISION REQUIRED

LOCATION PART # REV QTY uom DESCRIPTION RF # SIR #
7223 430129 j Fach 03 mounting Ring Y Z/Zd
}
T4/
STOCKROOM SIGNATURE //] >/ ! Te D% /7 9.3 2 DATE %?/45"
= T [4

PARTS DELETED FROM DATABASE //

ID# DATE

NCLUDED IN WITH THE TRAVELER

A COPY OF THIS FOR%
PARTS RECEIVED BY 7%' 7 sﬁ/

-

Page 1 of 1

W /3Y93 DATE __“//20/Q5"

J

J
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CERN-LHC MQXA-13 Quality Record
Acceptance Test at FNAL .

CERN LHC MQXA

Acceptance Test at FNAL

QUALITY RECORD

Cryogenics Science Center

KEK, High Energy Accelerator Research Organization

Magnet ID

Date of approval

Approved by : M — (FNAL)
e

(KEK)

Ver. 0
Ver A (with initial results)
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CERN-LHC MQXA-13 Quality Record

Acceptance Test at FNAL

1. Appearance Check
Procedure Criteria
Check appearance of the _magnet by visual inspection. No harmful defects or deformation
Result at TOSHIBA
Acceptable
Result at ENAL




2, Interface Dimensions

F1(3330)

Machine center

3/13

CERN-LHC MQXA-13 Quality Record

Fr (3330)

Ell(3305)

— e

—>

Elr (3305) T

n g

e
Ez (M) it

Acceptance Test at FNAL

»
g iy e T‘ﬁ
(4507| Box CollarnCoil| (6480 [ 450
w T T T T TT T Tl
1) Dimensions Unit:mm
Procedure Criteria
1) Dimension Check
Measure following dimensions
a, b, ¢ : Measuring range: every 45 deg. from 0 deg.
d : Splice Box : four points
a} Machine center - Interface a}3330 -6/10
b) Interface outer diameter {Doel,Doer) b) 468 —4/+0
¢) Interface inner diameter (Diel,Dier) c) 450 —4/+0
d} End Ring - Splice box(Eg) d)7 -5/+5
Result at TOSHIBA

Critera 3330 -6/+0 $468 -4/+0 9450 -4/+0 7
Position Fl Fr Doei Doer Diel Dier Eg

0 dr:ﬁ. 3330% 333G.0 16770 67 5] 450,20 44992 6.10

45 deg. 33300 33300 46743 46682 440 50 44923

90 deg. 3300 33300 Fh7.03 d67 4 149 %1 14975 6 %4
135 deg. 33308 13300 6700 466 L6 1440 3 34420

180 deg. 33300 KRRI ] 624
225deg. | 33303 33305

270 deg. 33300 330 5.95
315 deg. 33300 3330.5

Resuit Acceptable Acceptable Acceptable Acceptabie

Result at FNAL

Critera 3330 -6/+0 0468 4/+0 ¢450 4/+0 7
Position F1 Fr Doel Doer Diel Dier Eg

0deg. | 3330 [ 33730

45 deg.

0deg. | T3 F0 3330

135 deg.

180deg. | ¥330 (3330

225 deg.

270deg. | 3330 7350

315 deg.

Result




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

2) End ring interface

Procedure Criteria

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

1) The gauge shall be inserted into the end ring.

gauge. 2) Measurement data will be reported if the gage cannot
be inserted.
Measurement part Result at TOSHIBA Remarks
LE side Acceptable LI : mm
RE side Acceplable e
Measurement part Result at FNAL Remarks
LE side
RE side
3) Radial envelope
Procedure Criteria

Check shell radial envelope using ¢330mm gauge.
{dummy cold-mass support)

The gauge shall pass the magnet.

Result at TOSHIBA

Acceplable

T mmnnle s TORTAT
DUCDHULL Al B INME,

4) Magnet bore

Procedure Criteria

Check appearance of the magnet bore by visual

No harmful defects or deformation

inspection.
Result at TOSHIBA
Acceptable
SEP L ap was dameged at end section § L sado amd RE <ide s
Result at FNAL
5) Magnet bus slot
Procedure Criteria

Check the bus slot using bus line model gauge.

The gauge shall pass the magnet bus siot.

Result at TOSHIBA

Accepiable

Result at FNAL
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CERN-LHC MQXA-13 Quality Record
Acceptance Test at FNAL

6) Weight
Procedure Criteria
Measure the magnet weight. Weight < 8500kg
Result at TOSHIBA
8340 Ky l Agceptable
Result at FNAL

7) Length of magnet lead, QPH wire, Voltage taps
Procedure Criteria

Check the lengths of magnet lead, QPH wire, voltage taps. 1) Magnet lead : > 500mm from magnet LE end plate
2) Voltage taps wire : > 2000mm from magnet LE end

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

Measuring wire Measured Value Result
1) Magnet lead = 300mm Acceplable
2) Voltage taps = 2000mm Ageeptable
3) QPH wire 20000, Leeoptahie

Result at FNAL

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

HA1 HB1

Lead A

Al
A2

o
C2

Sl

B1

B2 Q3

‘2

lead B
HAZ2 HB2



g

6/13
CERN-LHC MQXA-13 Quality Record

Acceptance Test at FNAL
8) Cable tags _
Procedure Criteria
Check the cable tags. Consistent to the tag No. table.
Vtaps & QPH Tag No. table
Lead Tag Name Description
Voltage taps Al, A2 Taps from A lead
B1, B2 Taps from B lead
C1,C2 Center taps
Quench heaters HA1, HAZ Heater A
HB1, HB2 Heater B
Result at TOSHIBA
1)Voltage taps Acceptable
2)Quench heaters Acceptable
Result at FNAL
1)Voltage taps
2)YQuench heaters

oo




-
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CERN-LHC MQXA-13 Quality Record

Acceptance Test at FNAL
3. Coil Resistance
Procedure Criteria
Measure the magnet total resistance and coil temperature | 1) Compare with Ra at TOSHIBA. Variation of Ry <
at coil current of DC1A, 0.005 Q
Calculate resistance at 20 °C; Rao. 2) Voltage taps(C-A, C-B): Measurement Only
Ro=V/1/(140.00393*(T3-20))
V : Voltage between magnet leads (V)
L : Coil current obtained by shut resistor (A)
Teot : Coil temperature (°C)
Result at TOSHIBA
Tt l Not Reported
Magnet total voltage (V) Current (A) Magnet total resistance Rag (QQ)
Not Keported Nt Reported 6. 803587
volage s | vy) 1w | Re@ | e | YO & | R @
Cl-Al Not Reported | Not Reported | 339838 C2-Al Not Reported | Not Reporied 339863
Cl-A2 Not Reperted | Nt Reported | 3 WRIR C2-A2 Not Reported | Not Reported 3.39865
Cl-8B1 o B | et Beponed | T R09R0 C2-Bl Not Reported | ot Reported 2IU6K
C1-R2 Nt Renorted | St Hoported | 339969 C2-B2 Nt Reported | Nt Reported 339068
Aceeptable
Result at FNAL
T il
Magnet total voltage (V) Current (A) Magnet total resistance Variation (£2)
R (£2) {Rzo TosuiBa - RaoFnar)
6.74¢6
Voltage taps tag No. Rao () Voltage taps tag No. Ry (£2)
Cl-Al 3. 3yl C2-Al 335/
Cl-A2 3. 25/ C2-A2 2 v¥/
Ct-Bl 3 55 C2-BI 3 P2
C1-B2 S, 372 C2-82 S P




8/13
CERN-LHC MQXA-13 Quality Record
Acceptance Test at FNAL

4. Instrumentations

1} Voltage taps
Procedure Criteria
Check resistance of all voltage taps by four terminal Magnet lead +: Al, A2 (Poled Out)
method at 1A, Magnet lead - : B1, B2 (Pole3 Out)
Magnet lead : Q4 4th : + Center taps : C1, C2 (Polel Out)
Magnet lead : Q3 31d : -
Variation of Ryo(A1),Rz0(A2) : <0.1%
Variation of Ry(B1),R4e(B2) : < 0.1%
Variation of Roo(C1},Roo(C2) : < 0.1%
Result at TOSHIBA
Volt;g: taps Resistance({}) Voltz;]gs raps Resistance(£}) Variation(%) Resuit
Al 0.00266 A2 0.00266 (.00 Acceptable
Cl1 340132 C2 330132 (.00 Acceptable
Bl (X003 B2 0.80108 (.04 Acceptable
Result at FNAL
Voltage taps Resistance(£2) Voltage taps Resistance({}) Variation(%) Result
No. No.
Al 22027 A2 -0 3
Cl 3 99 C2 5. 355
BI & 77 B2 & 77
2) QPH
Procedure Criteria
Measure the resistance of QPH. QPH resistance : 30 +4/-42 (HAHB)
Resuit at TOSHIBA
QPH No. QPH Resistance(£2) Resuit
HA CR7 Acieptabie
HB 2R7 Acceptable
Result at FNAL
QPH No. QPH Resistance(€}) Result
HA 28 35
HB —8 2

S
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CERN-LHC MQXA-13 Quality Record

Acceptance Test at FNAL
5. Coil Inductance
Procedure Criteria
Measure inductance of magnet at frequencies of 100Hz | 1) Variation of inductance Voltage taps No. C-A,
and 1kHz using LCR meter. inductance Voltage taps No. C-B: < 5%
2) Total inductance of the magnet :Measurement only
Result at TOSHIBA
Voltage taps Result Result Voltage taps Result Result
100H 1kH 1 1kH
tag No. 21 o) ) tag No. 00Hz | o) 2 (%)
Cl1-Al 37.19 131,369 C2-Al 378 13369
- 3719 13369 - RIE Bt 13,368
cl-A2 0.08 1 oo C€2-A2 0.05 0.19
Cl-Bl 316 13.343 C2-Bl 7.te 13343
C1-B2 316 13343 C2-B2 EER1Y) 13,343
100Hz 1kHz
Magnet %728 3108
Acceptabie
Result at FNAL
Voltage taps Result Result Voltage taps Result Result
H 1kH 10 k
mgNo. | 02| o) ) tag No, OHz | oy | M2 | (o)
C1-Al  |=7 2, f C2-Al |9, /79 /3. 7/
CL-A2 _[pr/g y2. ¢/ c2-a2_ 37 /f 3.4/
Cl -Bl /5T 2,3 C2-Bl 7/ Y3 A
c1-B2 37 751 /3. 5§ c2-B2 |57 /5 {3.3
100Hz 1kHz
Magnet §F7. 21 2L L




-

6. Turn to Turn Insulation

10/13
CERN-LHC MQXA-13 Quality Record
Acceptance Test at FNAL

Procedure

Criteria

record the signal,
Instrumentation: Impulse generator, recorder

Apply impulse voltage of 1600V between the magnet leads and

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

Result at TOSHIBA

Acceptable

l

See appendix

Result at FNAL

l
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CERN-LHC MQXA-13 Quality Record

Acceptance Test at FNAL
7. Coil Insulation
1) Insulation Resistance
Procedure Criteria
Apply 1kV-DC to the coil in 1 min. and measure | Insulation resistance > 100MQ
insulation resistance by using insulation tester,
High voltage : Coils >Ground : Collar, Yoke, Shell, QPH
Result at TOSHIBA
Temperature(°C) Humidity(%) Insulation{M()) Result
23 13 - 2000 Acceptable
Resutt at FNAL
Temperature(°C) Humidity(%) Insulation(MQ) Result
2) Hi-pot test
Procedure Criteria
Apply 3kV-DC to the coil in 1 min. and measure leak | No break down
current or insulation resistance, Record leak current or resistance.
High voltage : Coil
Ground : Collar, Yoke, Shell, QPH
Result at TOSHIBA
Temperature (°C) Humidity (%5) Leak current (mA) Result
23 23 0.0 Acceptahle
Result at FNAL
Temperature (°C) Humidity (%) Leak current or resistance Result
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CERN-LHC MQXA-13 Quality Record

Acceptance Test at FNAL
8. QPH Insulation
1) Insulation Resistance
Procedure Criteria
Apply 1kV-DC to the QPH in 1 min. and measure | Insulation resistance > 100MQ
insulation resistance by using insulation tester.
High voltage : QPH
Ground : Coil, Collar, Yoke, Shell
Result at TOSHIBA
Heater No. Temperature (°C) Humidity (%) Insuiation(M{)) Result
HA 13 = = 2000 Acceptable
HB ) B - 2000 Acceptable
Result at FNAL
Heater No. Temperature (°C) Humidity (%) Insulation(M2) Result
HA
HB
2) Hi-pot test
Procedure Criteria
Apply 3kV-DC to the QPH in | min. and measure leak | No break down
current or insulation resistance, Record leak current or resistance.
High voltage : QPH
Ground : Coil, Collar, Yoke, Shell
Result at TOSHIBA
Heater No. Temperature (°C) Humidity (%) Leak current (mA) Result
HA - .y (.00 Acceprable
HB 0.00 Acceptable
Result at FNAIL
o Leak current or
Heater No. Temperature (°C) Humidity (%) . Result
resistance
HA
HB




9. QPH Discharge Test

13/13

CERN-LHC MQXA-13 Quatity Record

Acceptance Test at FNAL

1) Appearance check

Procedure

Criteria

Check appearance of QPH wires by visual inspection,

No harmful defects or deformation.

Result at TOSHIBA

Accepiable

Result at FNAL

2) QPH discharge test
Procedure Criteria
Charge the power supply above 850 V and fire QPHs. No strange signal observed.
Attach the chart.
Result at TOSHIBA
HA Acceptable See appendix
HB Acceptable Sex appendix
3) QPH resistance
Procedure Criteria

Measure resistance before/after the discharge test.

Resistance change < 10%

Result at TOSHIBA

(QPH No. Before (2) After (Q) Variation (%) Result
HA 287 287 0.0 Acceptable
HB 2R7 K7 0.0 Acceptable

Result at FNAL

QPH No. Before (£2) After () Variation (%) Result
HA
HB
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Formn #3 PROTECTION STRIP HEATERS

MEASURE RESISTANCE ACROSS EACH HEATER USING HANDHELD METER

2 Expected | Measured
3 Breskout BOX| - P%C! ] -
‘:’ E Label Aesistance, |Resistance FNAL DGSCﬂptan
= s OHM OHM L obel
ri1aa @38 Profection (Sinip) Heater, (*a"* citutt)
NAT NA | YT1113+ (CERN foad #1+)
Q3 Protection (Stnp} Haalsr, ("a* circuil)
Hz2aQ3
na | Nal YT1113- (CERN load #1.)
H1603 03 Protaction (Snip) Heater, ("b" circuit}
nalmwal YT1123+ 30 2g.2 (CERN load #1+)
) H20Q3 Q3 Protection (Sirip) Hoater, (™" circuit)
NA|nA YT1123- (CERN fosd #1.}
— -

LMRXCO3

I3
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Form #2 CRYO HEATER CHECK_OUT

MEASURE RESISTANCE ACROSS EACH HEATER USING HANDHELD METER
MEASURE RESISTANCE FROM HEATER TO GND USING HANDHELD METER

Module
Pin

Expected
Resistance,
OHM

Measured
Resistance,
OHM

FNAL
Label

Description

17

17.9

W1aQ3

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

Q3 Cryogenic Heater lead end -
wire toward cold rnass mag center
{CERAN #1 I-}

Q3 Cryogenic Heater non-lead end-
wire loward cold mass end plate

Mis| 3 EH8323+ W1bQ3 (CERN #2 I+)
1 7 1 7 . 5 Q3 Cryogenic Heater non-lead end-
wire toward coid mass mag center
Mi15] 4 EH8323- W2haa (CERN #2 1)
O? Cryogenic Heater lead end -
misl 1 | |EH8313+ r;g&eot::nn | nf wiags | mwa(’gec.gz,:f Tf)endp{ate
GND
Q3 _Qyogenic Heater non-iead eng-
m1s| 3 {|IEH8323+ r;:;:(;::nn Inf wibaz | {owa(rgggz ;T;Tf)end piate
GND

LMEXxcg3

Y13




Form #3 PROTECTION STRIP HEATERS

MEASURE RESISTANCE ACROSS EAGH HEATER USING HANDHELD METER
MEASUSE RESISTANCE FROM HEATER TO GND USING HANDHELD METER
MEASURE RESISTANGE FROM HEATER TO COIL USING HANDHELD METER

Q1 Prataction (Stip} Heater, 1-4 & 2-3 Gircuit
(FMAL Jead A-} [CERN laad #1-}

Q7 Protaction (Strip} Healer, 1-4 & 2-3 circuit
YT1113+ (FNAL isad Av) [CERN faad Ki+)

Q3 Protection (Sirip) Healer, -2 & 3~ Gircuit
YT1123+ (FNAL fead Be) (CERN ioadez+)

(3 Protaciion (Strip) Heatsr, 1-2 & 3-4 circult
{FNAL iead B-) {CERN lead #2-}

more than
20MOHM

more than
20MOHM

Q43 Protaction (Strip) Healer, 1-4 & 2-3 circuit
more than (FNAL Joad A-) (CERN lead #1-)
20MOHM

Q3 Protection {Strig) Hoeatsr, 1-2 & S~ circuit
more than (FNAL load B-+) (CERN laack2+)

20MOHM

LMQXCO3

s/13



Form#4 ARTDs Measurements

MEASURE RESISTANCE ACROSS E£ACH RTD USING A FOUR WIRE METER
MEASURE RESISTANCE FROM RTD TO GROUND USING HANDHELD MET! ER
MEASURE RESISTANCE FROM ATD TO THE COIL USING HANDHELD METER

o Expected | Measured
2 |& Breakout BOX | o qictance | Resistance}  FNAL Description
£ Labels OHM OHM Label
£5§ yes paks
Q3 R1D, primary Wire
wes | o TT8313 I+ raad i | O veiow
03 ATD, primary Wire
M2 | 8 TT831 3 I- 57 64.6% TaQd_- color: Grean
" 03 RTD, primary Wire
wes | 7 HTT8313 U+ 7aQ3_V+ colo.‘:: ponh
03 RTD, primary Wire
wos | 12 TT8313 U- TaQ3 V- color: Red
Q3 RTD, redundant: Wire
was | 13 HTT8323 I+ TBQ3_H+ color:_Yellow
Q3 RTD, redundant: Wire
wes | 14 §TT8323 I- 57 66.76 Tb03_I- color: Green
: 03 ATD, redundant: Wire
ves | 12 HTT8323 U+ maz_ve |2 AT o e
03 RTD, redundant: Wire
wee | 15 HT18323 U- 603 V- cofor. Red
Q3 RTD, primary Wire
wee | 9 HTT8313 1+ '3_:;’: INF TaQa_t+ T elow
GND 20MOHM
: Q3 ATD, redundant: Wire
wee | o HTT8323 I+ I;::: INF THQ3_f+ color: Yellow
GND 20MOHM .
Q3 ATD, primary Wira
wos | o HTT8313 1+ '3::: NF Ta03 H color: Yollow
COIL 20MOHM
3 RTD, redundant: Wire
wes | o HTT8323 1+ ':;:: INF 75Q3 1 color: Yeliow
COIL 20MOHM

LMEXCo3
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CERN
CH-1211 Geneva 23
Switzerland

AT MEL Document No.

LHC-MCBX-FR-0001 rev. 1.0

EDMS Document No.

the

Large

Hadron

Collider

project

Certificate of Conformity
Part name: MCBX Inner Triplet Dipole Corrector
‘va;c Identification HCMCBX_001-S1000021 | Serial No.: HCMCBX_001-S1000021
Shipped To: CERN Shipment No: 21
Shipment 31/03/04

Manufacturer: SIGMAPHI Contract No.: F375/LHC/LHC

Related tech.

LHC-MCBX-CI-0001 and addenda

Specification:

Related drawings: LHCMCBX_0012 (1525-CN-1001)

Responsible person at Mikko Karppinen Tel. +41 22 767 4305

CERN: E-mail. Mikko.Karppinen@cern.ch
Responsible personat | . .. Neuvéglise Tel. +3329701 0880
SIGMAPHL: E-mail. dneuveglise@sigmaphi.fr

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

Date: 31/03/04

Name: D.Neuvéglise

Signature:
D.Neuvéglise

Acceptance test results

MCBXV (Inner) MCBXH (Outer) | Remarks:
RT dc SIGMAPHI: 17.5 21.5
resistance
{12): CERN: 17.7 21.8
CMA': 7.4/ ol Y
SIGMAPHI: 66.2 / 112.56 68.19 / 161.09
Inductance
@1 kHz/100 | CERN 34.8/72.75 45.64/88.8
Hz (mH) CMA: ) -
34Y.7 [ 72,95l L5kl €851
R.T. leakage | SIGMAPHI: 7.5E-9 10E-8
current to CERN: 0.015 0.024
ground @
1.5 kV (uA): CMA:
Cold Mass Assembler
Visual Accepted: K
inspection - .
Name / / // = Rejected: []
| Signature - s
Date v
o

1 Cold Mass Assembler




AT MEL Document No.
LHC-...
Page 2 of 2
™

(

Comments
(SigmaPhi ):

Collage d’une feuille de FR4 {ep0.2mm)sur le diamétre intérieur de Faimant.

Comments (CERN):

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

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

During the combined powering field was rotated 0-3260 deg at the nominal
current @ 4.3 K.

During the combined powering field was rotated 0-360 deg at 80 % the
nominal current with MCSX and MCTX powered at I00A @ 1.9 K.

During the indivual powering the MCBXV and MCBXH reached 700 A and 640 A
respectively,

Comments (CMA):




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

Switzerland L EDMS Document No. j

the

Large

Hadron

Collider

project

- ] - j
Certificate of Conformity
Part name: MCSTX Inner Triplet Sextupole Dodecapole Insert
C Identification | || cMCSTX001-CE000009 | Serial No.: HCMCSTX001-CEO00009
: - #
Shipped To: FNAL In MCBX assembly HCMCBX_001-SI0000# #
Shipment No: ##
Manufacturer: CERN Shipment Date: ##/11/04
Related tech. . .
Specification: LHC-MCSTX-CI-0001 (in preparation)
Related drawings: | |LHCMCSTX0001
; Tel. +41 22 767 4305
Resp ons:tbg;RN. Mikko Karppinen . .
person a : E-mail. Mikko.Karppinen@cern.ch
CERN certifies that the delivered material conforms o the technical specification mentioned above:
Date: 22/10/04 ' Name: M. Karppinen Signature:
Mikko Karppinen
L
A ance t r its
MCSX MCTX Remarks:
RT dc CERN: 28.2 99.08
resistance
(): CMA®: -
21.77 18 0y

CERN 2.26/4.77 24.24/31.35 => L serial
Inductance
@1l kHz/100 A
Hz {(mH) : .

9~‘°~“">/“Ia 17| A3 /3035
R.T. leakage | CERN: <10nA <10nA
current to
ground @ ;
500 v (uA): | “MA
Coid Mass Assembler
Visual Accepted: &£
inspection
Name / ‘w/// Rejected: [J
Signature -~
Date y &
\_ Y,

! Cold Mass Assembler



AT MEL Document No.
LHC-MCSTX-FR-0001 rev. 1.0

)

Page 2 of 2

s

\

Comments (CERN):

Magnetic axis have been measured at warm. The initial rolf angle of 15 mrad
(difference between MCBX and insert) was reduced to 0.4 mrad by modification
of the holding on the MCBX The scribe fine on the MCBX #21 was shifted by
0.9mm clock-wise (seen from the conn.end} to align both insert and MCBX
fields.

The average dx and dy are out of specification:
Dx=0.3mm
Dy=0.45mm

On the MCSX (sextupole insert) A & B wire outlets are reversed, The Busbars
are crossing each other just before the connexion box. A & B are clearly
marked on the Busbars,

Comments (CMA):




CERN AT MEL Document No.
CH-1211 Geneva 23 L LHC-MQSX-FR-0001 rev. 1.0

Swi tzerl and L EDMS Document No. j

the
Large
Hadron
Collider
project

Certificate of Conformity

MQSX Inner Triplet Skew Quadrupole Corrector

I e

HCMQSX_001-ANODOOOS HCMQSX_001-AN00O0OS

CERN

Ansaldo

Related tech,
Specification:

Related drawings:

Responsible person at
CERN:

+39 010 6489 210

gaggero.gianiuigi@as—g.it

Responsible person at
Ansaldo:

MQSX Remarks:
RT dc Ansaldo: 7,58
;z;'“a %€ "CERN: 7.59
CMA”; 73 Vaitte 27 g 7 5 > e A
Ansaldo: 14.25
Inductance 14.25
@1 kHz/100 | CERN 14.24
Hz (mH) - 14.25 ' :
CMA: |4, 24 7 /l#F2 3 1
R.T. leakage | Ansaldo: 0.12
current to CERN: 0.003
ground @
1.5kV (uA): | CMA:
Cold Mass Assembler
Visual .
in ion ) Accepted: E/
Name / / . .
Signature /% // Rejected: D
J Date V4




AT MEL Document No.
LHC-..,

-

Page 2 of 2

(

—
Comments

(Ansaldo):

r?ommem.‘s (CERN):

Magnetic axis have not been measured at warm,

;c.r;e line made relative to t; dou; pin holes oﬁ conn
dowels are fully inserted the scribe line is not precisely drawn.

the conn. Plate.-;the

L N

L]

Eomments (CMA):

NN




CE RN AT MEL Document No.
CH-1211 Geneva 23 LHC-MQSXA-FR-0001 rev. 1.0

SWitzer!a nd ( EDMS Document No.
N d ‘ .

the
Large
Hadron
Collider
project

~

Certificate of Conformity
Part name: MCSOX Inner Triplet Corrector Package (C NCBE X OO N R e
phC Identification HCMCSOX001-AN0O00008 | Serial No.: HCMQSXA001-ANO00G08
Shipped To: CERN Shfpment No: | 03
Shipment 20/01/04
Manufacturer: Ansaldo Order No.. CD1000630
Related tech.
Specification: LHC-MQSXA-CI-0001 and addenda
Related drawings: LHCMQSXA0020 (620RM9837)
: Tel. +41 22 767 4305
gg:ﬁz"s'b’e person at Mikko Karppinen e —
: E-mail. Mikko.Karppinen@cern.ch
- Tel, +39 010 6489 210
:ﬁs"g's,'b‘e person at Gianluigi Gaggero -
salqo: E-mail. gaggero.gianluigi@as-q.it
Ansaldo certifies that the defivered material conforms to the technical specification mentioned above:
Date: 20/01/04 Name: G. Gaggero Signature:
Gianluigi Gaggero
Acceptance test resuits
MCOSX | Mcox | MCSSX | Remarks:
RT dc .
resistance Ansaldo: 11.5 12.4 13.1
(2): CERN: 11.6 12.7 13.2
CMAT: Wsq | 1) W[ /328 TVRLWILA 125365 70 rn
Ansaldo: 3.31 4.48 7.82 =
Inductance 3.31 4.48 7.82
@1 kHz/100 | CERN 3.29 4.48 7.84
3.30 4.48 7.85
Hz (mH) . T P — - .
CMA: 3317 Y487 7654 [420,3 R
R.T. leakage | Ansaldo: 0.11 0.09 0.04
current to CERN: 0.009 0.01 0.002
ground @
L5KkV (uA): CMA:
Cold Mass Assembler
Visual .
o on o Accepted: B
sl | 07— e
anatire / Rejected: []
Lpate £~ )




AT MEL Document No. )
| LHC-... )

Page 2 of 2
e )

—
Comments
(Ansaldo):

j

_

Emments (CERN),- Magnetic axis have not been measured at warm. h j

Scribe line made relative to the dowel pin holes on the conn, plate. (the pins |

aren‘t well mounted so the scribe line is not very precisely drawn}

The MCOSX busbar connection had to be repair and the connection plate
modified.

Comments (CMA): '




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

Revision Request Control Number: 1751
Specification Number: [5520 - TR - 333729] Current Revision:

Traveler or Document Title ILHC 3 LMQXC Module Assembly Traveler

i

Step #/Description of Revision:

3.0 Modified Step. Changed title.

4.0 Added Step. Added steps per production request.

7.13 Removed Step. “Disassemble the MCBXA Corrector Magnet from the MCBXA Corrector Mounting Ring (ME-390037).”
Per production request. :

7.21 Removed Step. “Disassemble the MQSX Corrector Magnet from the MQSX Corrector Mounting Ring (MD-3(9209).”
Per production request.

8.1 Removed Step. “Move the MQSX Corrector Magnet up against the Mounting Ring on the Q3 Cold Mass and bolt the
MQSX Correcter Magnet to the Q3 Cold Mass using the Silver Plated Mounting Screw and torque boits to 500 in.-lbs.
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 Corrector Magnet up against the Mounting Ring on the Q3 Magnet,
and bolt the MCBXA Corrector Magnet {o the 33 Cold Mass using the 3" Silver Plated Mounting Screw (MA-390247)
and " from step per production request. (New Step 10.1)

10.0 to 25.0 Modified Steps per procuction request and marked-up traveler.

John Szostak ] | Jim Rife | | 7/82005
QOriginator Responsible Authority Date
Reviston Incorporated into the Traveler: John Szostak ] I 7/13/2005 J
Revision Incorporated By Date
Process Engineering Final Review: Bob Jensen I | 7/13/2005
Process Engineering/Designee Date

Revision Request Form



TD / Engineering & Fabrication Specification # 5520-FM-318904

September 24, 1959
Rev. H

Instructions for the completion of the Revision Request Form

Nole(s);

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

If complerting this form by hand, a Revision Request Control Number must be obtained before processing.

If completing this form entirely by electronic means. the printed copy to be filed in the Process Engineering Office is to
be initialed by the individual incorporating the Revision Request and the individual who reviewed the Traveler or
Document.

Originator Instructions:

)

2)

4)

3)

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

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

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

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

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

Process Engineering Office Instructions:

D

2)

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

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

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

Revision Request Form



TD/ Engjneerjng _Fabrication Specification No.: 5520-FM-318902
February I, 2002

Rev. K
Traveler Title: Specification No: Revision: DR No:
| LHC Q3 LMQXC Module Assembly Traveler 1 | 333729 ] [ B ] [ 243 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:

[ 23.2 jL 369900 Il jL LMQXC03 ﬂL 0o ]

Discrepancy Description:

The coil to heaters and ground hipot failed. Tt failed at 6 volts,

Originator: Date:

L Steve Gould j L 5/26/2005 j

Cause of Nonconformance:

The bus assembly, as it enters the back of the spider, is insulated to protect it from the metal tube that exits the dome. The
insulation consists of kapton surrounded by glass tape tied with kevlar string. A 1/16 inch thick layer of G-11 is enclosed layed
on the bottom of the lead, and the glass tape surrounds it. On this magnet, the lead contacted the transition between the metal
tube and the dome, slitting the glass tape, and allowing the copper lead siide out from under the G-11 strip. The lead is now
contacting the dome, causing a ground short.

Responsible Authority: Date:

| Rodger Bossert | [ 5272005 ]

Discrepancy Report Form DR No: 4243



TD / Engineering Fabrication

Disposition:

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

Remove dome (only front section). Re-insulate bus with a new system that will not aflow the bus to contact the metal tube.
Disposition verify notes: {Re-issued TR-333729 LMQXCO03-1 per production request. - John Szostak 6/20/03)

Responsible Authority:

v Rodger Bossert J

Corrective Action to Prevent Recurrence:

Date:

r 5/27/2005 J

Correction made to LMQXCO03 will need to be made to all future Q3 module assembilies.

Responsible Authority:

F Rodger Bossert J

Corrective Action/Disposition Verified By:

|ﬁ John Szostak J

Will Configuration be affected?: _'YES

Identified problem area:

] Material i Manpower
Reviewed By:

r Bob Jensen J

Discrepancy Report Form

Date:

r 5/27/2005 B

Date:
rﬁfzoizoos 11:17:46 AMJ

[ ] Machine [! Measurement

Date:

r 11/7/2005 J

DR No: 4243



TD / Engineering Fabrication

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

Rev. K
Traveler Title: Specification No: Revision: DR No:
| LHC Q3 LMQXC Module Assembly Traveler I | 333729 | L B | l 4211 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
| 19.25 [ ME-390529 [ 11 LMQXCO03 [ o |
Discrepancy Description:

Actual measurement was 2339.

Measurement in step 19.25 did not agree with total recorded in step 19.23. Measurement recorded in step 19.23 was 2346.5.

Originator:

Pamon Bice

Cause of Nonconformance:

Date:

5/16/2005

Mistaken reading when taking measurements in step 19.10.

Responsible Authority:
Damon Bice I

Discrepancy Report Form

Date:

5/16/2005

DR No: 4211



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

Disposition:

Reconstructed measurement using the vacuum vessel alone and concluded the earlier measurement of 2016 mm was incorrect.

Responsible Authority: Date:
Thomas Nicol | 5/16/2005

Corrective Action to Prevent Recurrence:

Change traveler step(s) to measure two places from the face of the IP/Non-IP End Vacuum Vessel Flange to the inside surface
of the IP/Non-IP End Suspension System’s G-11. (or Sliding Support). (TRR No. 1766)

Responsible Authority: Date:
{ Thomas Nicol | | 5/16/2005 |
Corrective Action/Disposition Verified By: Date:
| Bob Jonson | [ 5/16/2006 2:54:45PM |
Will Configuration be affected?: L1 YES NO
Identified problem area:
[ Material [ Manpower (] Method ... Machine Wl Measurement
Reviewed By: Date:
I Bob Jensen 5/16/2006

Discrepancy Report Form DR No: 4211



™/ Engineeﬁng Fabrication Specification No.: 5520-FM-318902
February 1, 2002

Rev. K
Traveler Title: Specification No: Revision: DR No:
| LHCQ3LMQXC Module Assembly Traveler | | 333729 [| B || 4209
Step No: Drawing No: Routing Form No:  Serial No: Rewoerk ID:
[ 20 [ MB-369900 || H LMQXCO03 I o |

Discrepancy Description:

RTD TT8323 did not give a stable measurement reading during its resistance check.

Originator: Date:
Damon Bice [ 5/19/2005

Cause of Nonconformance:

RTD is broken (inifinite resistance across RTD).

Responsible Authority: Date:
Andy Hocker | 51202005

Discrepancy Report Form DR No: 4209



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

Rev. K

Disposition:
A new RTD will be installed inside the heat exchanger pipe at the lead end.

Responsible Authority: Date:

Andy Hocker { 5/20/2003 |

Corrective Action to Prevent Recurrence:
None, reason for failure unknown.

Responsible Authority: Date:

| Andy Hocker | | 5/20/2005 |
Corrective Action/Disposition Verified By: Date:

] John Szostak | [ 772612005 8:55:21 AM |
Will Configuration be affected?: ] YES ¥ NO
Identified problem area:
(] Material ] Manpower [} Method [ Machine | Measurement

Reviewed By: Date:

| Bob Jensen | | 11/7/2005 |

Discrepancy Report Form DR No: 4209




TD / Engineering Fabrication

Specification No.: 5520-FM-318902
February I, 2002

Rev. K

Traveler Title: Specification No: Revision: DR No:
| LHC Q3 LMQXC Module Assembly Traveler | 333729 || B | | 4173 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
[ 12.9 | ME-390529 | ] LMQXC03 [l o |
Discrepancy Description:
The holes that bolt the crossover block assembly to the corrector are not longitudinally aligned with each other.

Originator: Date:

Damon Bice 3/30/2005 |

Cause of Nonconformance:
Holes in corrector were not place din the standard position by manufacturer.

Responsible Authority: Date:

Rodger Bossert | 9/1/2005 9:06:03 AM

Discrepancy Report Form

DR No: 4173



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

Rev. K

Disposition:
Drill new hole in crossover block base which is lined with existing hole in corrector.

Responsible Authority: Date:

Rodger Bossert —l L 9/1/2005

Corrective Action to Prevent Recurrence:
Correctors are already manufactured. If this occurs in the future, the same disposition will be applied.

Responsible Authority: Date:

[ Rodger Bossert I l 97172005 —l
Corrective Action/Disposition Verified By: Date:

| Tohn Szostak ] | 9/15/2005 12:51:03PM |
Wili Configuration be affected?: L] YES ¥l NO
Identified problem area:
v Material [ Manpower L] Method | Machine _| Measurement

Reviewed By: Date:

I Bob Jensen | 114772005

Discrepancy Report Form DR No: 4173



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

Rev. K
Traveler Title: Specification No: Revision: DR No:
| LHC Q3 LMQXC Module Assombly Traveler 1 333729 1B ][ «e 1
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:

| Na ] [ ME-369900 T 81846 ][ imoxcos [ o ]

Discrepancy Description:

While checking in the Parts kit for LMQXCO03, it was discovered that the NON-IP END BODY EXTENSION
WELDMENT(ME~390667) had a Leak Check sticker attached to it (still in the wooden crate) with the part number 390668,

Originator: Date:

L John Szostak j L 3412005 ﬁ

Cause of Nonconformancc:

The leak check label was filled out with the wrong part number.

Responsible Authority: Date:

L John Szostak ﬁ L 3/4/2005 7

Discrepancy Report Form DR No: 4163



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

Disposition:

Tt is the correct part, so use the part as is. The part will be leak checked during assembly.

Responsible Authority: Date:

[ Thomas Page J | 31712005 4]

Corrective Action to Prevent Recurrence:

None at this time. We note that Material Control folks opened up all the crates in storage and verified that the parts in

inventory have the correct part number applied - one tag was found with the wrong part number, and that has been corrected
(J Blowers 01-Apr-2005).

Responsible Authority: Date:

r Thomas Page J r 37742005 J

Corrective Action/Disposition Verified By: Date:
r John Szostak | r 3/31/2005 J
Will Configuration be affected?: CIYES MINO
Identified problem area:
[ Material w1 Manpower [ Method [_i Machine L] Measurement
Reviewed By: Date:

r Jamie Blowers J [ 4/1/2005 ]

Discrepancy Report Form DR No: 4163



Cryogenic Thermometer Traveller

DESCRIPTION

Part description:
Part Identification:
Serial Number:

Cryogenic thermometer
HCQITESCXT-CR013670
CX_ LS X17252

Top Assembly
Identification:
Manufactured By:

CABLING _
Connettor Tag Name
77T 7223 7]
Top View / A Wire Crossing / ; \
Black h : Black U+ -
A el u Fe 5 ) 7 I AL & : L ) n
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. CHECKS _
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In Case of problem, do not hesitate to contact Responsible person at CERN. Tel:+41 22 767 4266




Cryogenic Thermometer Traveller

'DESCRIPTION | | o
Part description: Cryogenic thermometer |l Top Assembly Lh .
Part Identification: HCOITESCXT-CRO13680 Identitication: GXC@B
Serial Number: CX_LS_X17253 _ MManufacturedBy: | Fermilab ~ —
CABLING |
. - ' Conﬁe‘;:_tor Tag Name
'l Tr«3:3 | -
Top View / A Wire Crossing / \
_— L .Black o e ;s o !; . . - BEack_EUﬂ- n e
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stwd[ "] Length = |:|m Length: 0.8 m
CHECKS
Intervention Date/ Check [R(U+U-1+,1)[  R{U-1) R(U+l+) | R{U+GND) [remperatwre] FimiLabaratory| Chacked by
DD-MMM-YYYY [Ohm] 4W | (Ohm]2W | [Ohm]2W | [Ohm] 2w K]
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TD / Engineering & Fabrication Specification # 5520-FM-3 18904
September 24, 1999
Rev. H

} Revision Request Controt Number: 1827
Specification Number: [3520- TR - 333729] Current Revision:

Traveler or Document Title |LHC Q3 LMQXC Module Assembly Traveler

Step #/Description of Revision:

Step 22 After attachment of the spider assembly, bus resistance will be measured 10 ensure correct routing, See DR4294
Step 22 Coil mass resistance measurements will be modified to include polarity check. See DR4294

Bob Jensen - Bob Jensen L 5232006
Originator Responsibile Authority Dale
Revision Incorporated into the Traveler: [ |
Revision Incorporated By Date
Process Engineering Final Review: | | l
Process Engineering/Designee Date

Revision Request Form



TD / Engineering & Fabrication Specification # 5520-FM-318904

September 24, 1999
Rev. H

Instructions for the completion of the Revision Request Form

+

Note(s}):

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

If completing this form by hand. a Revision Request Control Number must be obtained before processing.

If completing this form entirely by elecironic means. the printed copy 1o be filed in the Process Engineering Office is to
be initialed by the individual incorporating the Revision Request and the individual who reviewed the Traveler or
Document.

Originator Instructions:

1

2)

3)

4)

5)

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

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

Step# / Description of the Revision: - Enter a description of the revision 1o be made and the siep# 1t applies to, if
applicable. If needed to describe the revision attach a copy of the page(s). It the revision is coming from a related
document such as a Discrepancy Report or an Engineering Order attach a copy of that document to the Revision .
Request Form.

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

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

Process Engineering Office [nstructions:

y;

2)

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

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

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

Revision Request Form
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LHC Q3 LMQXC Module
Assembly Traveler

333729 / Rev. C

Job No: 248
E + F Project/Task No.:  300/1.1.1.6.2
M + S Project/Task No.:  300/1.1.1.6.2

Place This Side Down For Scanning!!!
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Magnet Travelers
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TD/Engineering & Fabrication Specification # 5520-TR-333729
June 8, 2005

Rev. C

* Fermi National Accelerator Laboratory

Batavia, IL 60510

LARGE HADRON COLLIDER
Q3 - LMQXC
COLD MASS MODULE ASSEMBLY TRAVELER

Reference Drawing(s):
Q3 Cold Mass Welded Assembly (ME-390529)
Q3 Module Assembly (ME-369900)

Project/Task Number: 300/1.1.1.6.2

Released By: John Szostak Magnet/Device Series: LOXC
Date Issued: 6/20/2005 12:51:55 PM __ Scanned Pages: |0
Prepared by: J. Szostak

Title Signature Date

TD / E&F Process Engineering Jamie Blowers 6/8/05
Bob Jensen / Designee

TD / LHC Production Supervisor Jim Rife 6/8/05
Jim Rife / Designee

TD / LHC Production Engineer Rodger Bossert 6/8/05

Rodger Bossert / Designee

TD / LHC Project Engineer Cryostat Tom Nicol 6/8/05
Tom Nicol / Designee

TD / LHC Project Physicist Andy Hocker 6/8/05
Michael Lamm / Designee

TD / LHC Program Manager Phil P f und 6/8/05

Jim Kerby / Designee

Q3 LMQXC Cold Mass Module Assembly LLHC Serial No.: LMQXC03-1
Notes: Re-issued per DR No. 4243,

Page 1 of 102



TD/Engineering & Fabrication

Specification # 5520-TR-333729

June 8. 2003
Rev. C
Revision Page {1 of 3)
Revision Step No. Revision Description TRR No. Date
None N/A Initial Release N/A B/20/04
A 5.0 Modified Step. Modified to reflect production floor process. 1682 12/15/04
9.2 Modified Step. Changed to Crew Chief signoff.
9.3 Modified Step. Changed to Weldor signoft.
12.3 Modified Step. Added “...and Figure 12.0.7
152 Modified Step. Changed to “Using the Valhalla 4300B, connect 10mA
applied voltage thru the corrector Power Leads. Measure Resistance and
record in the table below.” Modified Table. Added Picture of Corrector Bus
Leads.
17.1 Modified Step. Changed (MC-369552) to (MC-369522).
174 Modified Step. Changed IP to Non-IP.
17.6 Modified Step. Changed IP to Non-IP.
17.7.2  Modified Step. Changed Non-IP to IP.
17.8 Modified Step. Changed Non-IP to IF.
17.10  Modified Step. Changed Non-IP to IP.
18.9 Added Step. “Tack weld the Extension Tube (MD-390667) to the Cold Mass
per (ME-390529}).”
18.11 Added Step. “Weld the Extension Tube (MD-390667) to the Cold Mass per
(ME-390529).”
JRERY; Modified Step. Changed to “Measure the distance between the Suspension
Rings at the bottom of the Threaded Rods and record measurements below.
Copy this page and place copy in designated book for later reference.
{TR-333730, Q3 Cryostat Final Assembly, Step 5.1).7
19.17 Modified Step. Changed Non-IP to IP.
19.18 Modified Step. Removed Center — North and Center — South.
19.21 Removed Step. “Weld the Shielding Blocks (MB-390534) to the Cold Mass
per Q3 Suspension System Installation (ME-390525)."" No shielding Blocks
19.22 Modified Step. Added 112.5,
19.23 Modified Step. Added 337.5.
211 Modified Step. Modified Resistance Table.
212 Modified Step. Changed to “Using the Valhalla 4300B, connect 10mA
applied voltage thru the corrector Power Leads. Measure Resistance and
record in the table below.” Modified Table. Added Picture of Corrector Bus
Leads.
222 Added Step. Added “Assemble/Install Hypertronics Connectors, without
Cover at IP End as per Q3 Module Assembly (ME-369900). Pin Numbers
for connectors are shown in Table 22.2 below.”
223 Added Step. “Inspect Hypertronics Connector. Ensure that it is free of flux
and that Kapton has been instailed properly.”
224 Added Step. “After LHC Project Physicist / designee has signed the above
step, complete the installation of the Hypertronics.”
232 Modified Step. Changed to “Using the Valhalla 4300B, connect 10mA
applied voltage thru the corrector Power Leads. Measure Resistance and
record in the table below.” Modified Table. Added Picture of Corrector Bus
Leads.
234 Added Step. “Ensure electrical measurements are acceptable and confirm

Q3 LMQXC Cold Mass Module Assembly

Hypertronics Connector has been installed properly.”

LHC Serial No.: LMOQXCQ3-1
Notes: Re-issued per DR No. 4243,

Page 2 of 102



TD/Engineering & Fabrication

Specification # 5520-TR-333729

June 8, 2005
Rev. C
Revision Page (2 of 3)
}Revision Step No. Revision Description TRR No. Date
B 1.6 Added Step. “Protect the bellows during all stages of production.” DR Ne. 1695 3/4/05
HGQ-0500.
7.6 Removed Step. Moved to after electrical. New step 7.8,
7.0to Modified order of steps per production request. (Subsequent changes to steps

17.0 will reflect new Step Numbers)

7.14 New step. “Splice Cold mass voltage taps to wire bundle. Verify splices
electrically.” Per LMQXCQ2.

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

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

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

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

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

i2.11 Added Step. “Solder MQSX Corrector Wires.”

12.13 New Step. “At the 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 per
Q23 Module Assembly (ME-369900).” Per DR No. HGQ-0520.

16.2 Modified Step. Added “Record lnitial resistance of Corrector Element and
record below.” Added column to record initial resistance of Corrector
Eiement.

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

16.4 Added Step. “At the TP End (Lead End) wrap the Springboard Assemblies in
Kapton and then wrap with Kevlar String (MA-369912) every ¥4 - 34™ over
Kapton as per Q3 Module Assembly (ME-369900).”

16.5 Added Step. “At the Non-1P End (Non-Lead End) wrap the Springboard
Assemblies in Kapton and then wrap with Kevlar String (MA-369912) every
Y2 - 347 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 Cold Mass Welded Assembly

(ME-390529)." New Step 20.1

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

195 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 + .5 mm.”

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

21.3 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-IP end) VIEW: Male (pin) solder cup side” to show correct hookup
configuration to DFBX.

230 Modified Step. Removed electrical checks that are previously performed by

Q3 LMQXC Cold Mass Module Assembly

MTF, per production request.

LHC Serial No.: LMOXC03-1

Notes: Re-issued per DR No. 4243.

Page 3 of 102



TD/Engineering & Fabrication

Specification # 3520-TR-333729

June 8. 2005
Rev. C
Revyision Page (3 of 3)
Revision  Step No. Revision Description TRR No. Date
C 7.6 Modified Step. Modified Table. Added Cotumn for RTD Serial 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 Support Assembly in place. Coat all screw threads
with Molybdenum Disulfide prior to installation.” Per production request.
19.6 Modified Step. Changed to “Install the Suspension System Adjusting Screws

Q3 LMQXC Cold Mass Module Assembly

(MB-390039) and Socket Head Cap Screws (MA-393021) into the Vacuum
Vessel to hold the Fixed Support Assembly in place. Coat all screw threads
with Molybdenum disulfide prior to installation.” Per production request.

LHC Serial No.: LMOX(C03-1

Notes: Re-issued per DR No. 4243,

Page 4 of 102
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TD/Engineering & Fabrication

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

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

1.0 General Notes

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

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

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.

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

1.6 Protect the Bellows during all stages of production.

2.0 Parts Kit List

2.1

Q3 LMQXC Cold Mass Module Assembly

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

Process Engineering/Designee Date

LHC Serial No.: LMQXC03-1
Notes: Re-issued per DR No. 4243.

Page 5 of 102



TD/Engineering & Fabrication Specification # 5520-TR-333729
June 8. 2003
Rev. C

3.0 Q3 Module Alignment

3.1 Record the serial number for each Magnetic Component Assembly.

Q3 Serial Number:

MCBXA Corrector Coil Serial Number:

MQSX Corrector Coil Serial Number:

MCSOX Corrector Coil Serial Number:

Responsible 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) has been filled out
and performed by Fermilab personnel.

Crew Chief Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC03-1
Notes: Re-issued per DR No. 4243

Page 6 of 102



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

June 8, 2005
Rev. C
4.0 3 Magnet Placement (Module Assembly Tooling)
4.1 Configure tooling for Q3 Cold Mass Assembty (ME-390528) per Final Cold Mass Assembly
Stat — Support and Clamping Fixture (ME-369768).
Technician(s} Date
42 Configure tooling for Corrector Mounting per Cold Mass / Cryostat Station Corrector Support
Fixture (ME-369780), 13.780 Diameter Corrector Magnet.
Technician(s) Date
43 Configure tooling for End Dome Mounting per Cold Mass Cryostat Station Final Assembly
(ME-369765, View E-E).
Technician(s} Date
4.4 Move the Q3 Cold Mass to the Cold Mass Module Assembly Tooling, placing it nearest the West
End of ICB, with the Lead End of the Magnet facing west as per Q3 Cold Mass Welded Assembly
(ME-390529).
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC03-1

Notes: Re-issued per DR No. 4243.

Page 7 of 102



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

June 8, 2005
Rev. C
30 Bus Assembiy Instaliation
5.1 Measure the length of the Cold Mass and record below.
Cold Mass Length:
Technician(s) Date
5.2 Add four feet (48 inches) to the Cold Mass Length and record below. This will be the top piece.

Cold Mass Length from step 5.1:

Add: + 48in.
Length of top piece:
Technician(s} Date
Crew Chief Date

5.3 Cut a piece of Nomex (MB-430064) equal to the total length recorded in step 5.2. This will be
referted to as the top piece.

Technician(s) Date

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

Length of top piece:

Multiply by 2: x 2

Length of bottom piece:

Technician(s) Date
Crew Chief Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-]

Notes: Re-issued per DR No. 4243,

Page 8 of 102
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5.5 Cut a piece of Nomex (MB-430064) equal to the total length recorded in step 5.4. This will be
referred to as the bottom piece.

Technician(s) Date

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

2, Non' LE LE 2,
Top
Bottom
2 2 (Cold Mass Length + 4)
Fold Back
.“".,/ \b.ﬂ-nn
2,:. Non' LE LE ’: 2!
el es—
Top
Bottom 2 (Cold Mass Length + 4)
2 Fold Back R
Yen e & FO ack — R

Figure 5.6

Technician(s) Date

57 Starting at the Lead End, slide the Lead and Corrector Coil Bus Assembly (MB-430063) into
Magnet Bus Slot between the two pieces of Nomex {MB-430064). The bottom piece of Nomex will
move with the bus. Pull the bottom piece as it is being fed into the Cold Mass.

Technician{s) Date

5.8 Cut Nomex (MB-430064) equal to the Length of the Cold Mass. (See Step 5.1 for reference)

Technician(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-1
Notes: Re-issued per DR No. 4243.
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Rev.C
6.0 Q3 Cold Mass Alignment
6.1 Rotate the Q3 Cold Mass. with the Power Leads facing up. into the proper orientation as showa in
Figure 60.1-A.
- __| -
Voltage Tap
Wires
Strip Heater
Wires
L.ooking at Lead End of Q3
Figure 6.1-A
Technician(s) Date
6.2 Perform a stretched wire measurement of the system to align the Cold Mass within + 2 mR.
Responsible Authority/Physicist Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-]

Notes: Re-issued per DR No. 4243,
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June §, 2005
Rev.C

7.0 Instrumentation Installation

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

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

(MB-430078) INSTRUMENTATION BUS FROM
MIDDLE OF Q2

(MB-430076) (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 (O2a)

Figure 7.1

INSTRUMENTATION TUBE
E_I___ Black U
_ Yealfow Ij-
[ Red U -
(= Green | -

Individual Thermometer Layout
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOQXC03-1

Notes: Re-issued per DR No. 4243.
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June 8. 2003
Rev.C

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

Technician(s) Date
RTD (Thermometer) Instrumentation wires
Wires from Lead End {IP End)
178313 (TaQ3 .
( ) Wire Bundles RTD {Thermometer)
to DFBX Wires

Warm-up {Cryogenic)
Heater Wires

EH8323+ (W1bQ3) (top)
EHB8323- (W2bQ3) (bottom)

TT8323 (TbQ3)

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

Figure 7.2-A

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-1
Notes: Re-issued per DR Nop. 4243
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Strip Heater Wires

Lead tap “a” primary EE1113 (VTa1Q3)
Lead tap “a” redundant EE1123 (VTa2Q3)
Lead tap "b” primary EE1313 (VTb1Q3)
Lead tap “b” redundant EE1323 (VTb2Q3)
Center tap “c” primary EE1213 (VTc1Q3)
Center tap “c” redundant EE1223 (VTc2Q3

Wire Bundles
from Q2

Instrumentation
wire tube

Warm-up (Cryogenic)
Heater Wires

EHB313+ (W1aQ3) (top)
EH8313- (W2aQ3) (bottom)

Strip Heater Wires
“a” circuit heater lead “14" YT1113+ (H1aQ3)
“a” circuit heater lead “1-" YT1113- (H2aQ3) |
“b” circuit heater lead “2+" YT 1123+ (H1bQ3) '
“b" circuit heater lead “2-" YT1123- (H2bQ3)

Looking at Lead End (IP end) of Q3

Figure 7.2-B

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-1
Notes: Re-issued per DR No. 4243.
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73

74

7.5

June 8, 2005
Rev.C

Weld Warm-up Heater Base Plates (MA-369997) and RTD Mount Blocks to End Plates as per Q3
Module Assembly (ME-369900).

Weldor(s) Date

Instail Warm-up Heaters (ME-369834) to each end of Q3 as per Q3 Module Assembly
(ME-369900).

7.4.1  Instali Warm-up Heaters (MA-369834) onto the Warm-up Heater Base Plate
(MA-369997).

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

Technician(s) 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.

75.1  Attach RTD’s (MA-369835) (Qty. 4) to Mounting Blocks as per Q3 Moduie Assembly
{ME-369900}.

7.52  Solder wires (MA-369836) to RTD’s as per Q3 Module Assembly (ME-369900}.
Individual RTD wiring is shown in Figure 7.5.2-A below.

Black U+
Yellow 1+
Red U -

Green| -

i

Individual Thermometer Layout

Figure 7.5.2-A

Technician(s) Date

(33 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXCO03-1

Notes: Re-issued per DR No. 4243,
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7.6 Perform a continuity check on all RTD’s and Warm-Up Heaters. Record the Data below. (1mA).
Record the resistance data from the Manufacturer’s Traveler below. Compare RTD resistance test
results to the resistance results from the Manufacturer’s Traveler. Ensure RTD resistances are

within 5. Attach the Manufacturer’s RTD papers at the end of this traveler.

To measure the resistance of a Thermometer (RTD):

Press line button to turn line on.

Push OHMF button.

N OO kLD

Use Hewlett Packard HP3457A digital muitimeter.
Record temperature of building within +/- 5 degrees.

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

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

Hewlett
packard HP3457A

- wa '

Lne O3 e el e

{0 e Y e | =
iy

s I s
[ [ s e |
Y o e e
s [ o o f men

SENSE WPUT
I=1=1=]= no.
(e p=Y =] =] to
=F—F ==

L

!

/

QOHMF Buitan Blue (function) Buttcn

U Red [
|- Green -
Thermometer
{RTD)
RTD'S
Building Temperature: Time of Test:
Serial No. Location Wire No. Measured Q2 Mfr. Q (expedition)
Q3 Inst. Bus Side TT8313

Q3 Inst. Non-Bus Side TT8323

Cryogenic (Warm-up) Heaters
Building Temperature: Time of Test:
Location Wire No Measured &
()3 Lead End EHS8313+
(IP End) EH8313- Q
Q3 Non-Lead End EH8323+
(Non-IP End) EH8323- %
Technician(s} Date

Q3 LMQXC Cold Mass Module Assembly

Page 15 of 102

LHC Serial No.: LMQXC03-1

Notes: Re-

issued per DR No. 4243.




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

June 8. 2005
Rev.C
7.7 Hipot RTD’s 1o 10OV, Use Droege Serial No. 910 (FNAL Part No. 51330 or equivalent.
(Max. Leakage < 0.1 pA)
@ Have Crew Chief verify setup and sign below before continuing.
Crew Chief Date
RTD'S
Building Temperature; Time of Test:
Serial No. Location Hipot Leakage < 0.1 pA
TT38313 Q3 Inst. Bus Side
TT8323 Q3 Inst. Non-Bus Side
Hipot Cryogenic (Warm-up) Heaters to 300V. Use Droege Serial No. 910
(FNAL Part No. 51330) or equivalent. {Max. Leakage < 0.1 pA)
@ Have Crew Chief verify setup and sign below before continuing.
Crew Chief Date
Warm-up Heaters
Building Temperature: Time of Test:
Location Wire No Hipot Leakage < 0.1 uA
Q3 Lead End EHS8313+
(IP End) EH8313-
Q3 Non-Lead End EH8323+
{Non-IP End) EHS323-
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-]

Notes: Re-issued per DR No. 4243,

Page 16 of 12
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1.8

June 8, 2005
Rev.C
Fill out the Cryogenic Thermometer Traveller that came with the RTD.
Fill out:
e  Corrector Tag Name
¢  Date

s  Resistance Measurement
e Temperature (i.e. 77° F)
s  Firm/Laboratory (Fermi)
e  Checked By (Print Last Name)

Once all information has been filled out, make a copy of the Cryogenic
Thermometer Traveller and place the copy in the designated binder.

Technician(s) Date
Crew Chief Date

19 Mount the MCBXA Corrector Mounting Ring (ME-390037) to the MCBXA Corrector Magnet.
Technician(s) Date

7.10  Position and align the MCBXA Corrector Magnet.
Technician(s) Date

7.11 Tack weld the MCBXA Corrector Mounting Ring (ME-390037} to the Q3 Cold Mass Assembly
{ME-390528) per Q3 Cold Mass Welded Assembly (ME-390529).
Weldor Date

7.12  Weld the MCBXA Corrector Mounting Ring (ME-390037) to the Q3 Cold Mass Assembly
(ME-390108) Non-Lead End per Q3 Cold Mass Welded Assembly (ME-390529).
Weldor Date

7.13 Disassemble the MCBXA Corrector Magnet from the MCBXA Corrector Mounting Ring
(ME-390037).
Technician{s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-1

Notes: Re-issued per DR No. 4243.
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TD/Engineering & Fabrication Specification # 3520-TR-333729
June 8, 2005
Rev.C

7.14 Splice the Cold Mass volage taps to the wire bundle.

Technician(s) Date

7.15 Verify the splices electrically:

Test of Q3 Fixed Voltage Taps

Apply 1A current between BUS #1 & BUS #2 on the Feed End (See Figure 7.15-A)
1. Clamp Bus #1 to Bus #2 on Return End.
2. Connect Current Source: BUS #1 to Positive and BUS #2 to Negative.
Use a 3457 or equivalent Digital Voltmeter and record measurement to four decimal places.
Use the Two-Wires Voltage Measurement Technigue:
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 30MiIN.

BUS #1

BUS #2

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

Power Bus Location Power Bus Location
Return End Feed End
Figure 7.15-A
Q3 LMQXC Coid Mass Module Assermnbly LHC Seriat No.: LMQXC03-1

Notes: Re-issued per DR No. 4243,
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Rev.C
1 8¢
_é §8
| 3
ﬁ % FNAL Description Wire Expected Measured
S | Labels P Labels | Voltage,V
] )
g|&
=
NA | NA| VTa1Q3 Q3 Lead Voitage Tap "a", primary EE1113 7.0000
NA| NA| VTa2Q3 |Q3 Lead Voltage Tap “a", redundant EE1123 7.0000
NA | NA| VTb1Q3 |Q3 lead Voltage Tap "b", primary EE1313 0.0030
NA [ NA| VTb2G3 |Q3 Lead Voltage Tap "b" redundant EE1323 0.0030
NA | NA| VTc1Q3 |Q3 Center Voltage Tap "c", primary EE1213 3.5000
: NA [ NA | VTc2Q3 |Q3 Center Voltage Tap "¢*, redundant EE1223 3.5000
Across BUS #1 and BUS #2:
;5
;; Technician(s) Date
|
% Protection Strip Heaters
* Measure resistance across each heater using a handheld meter.
] Expected Measured
1§ S Breakout BOX Resistance, | Resistance, E::el] Description
= Labels OHM OHM
Q3 Protection (Strip) Heater,
NA|NA| YT1113+ 30 H1aQ3 | (g Gircuit) (CERN lead #14)
- Q3 Protection (Strip) Heater,
NAI NA L YT1113- H2aQ3 | (w2 circuit) (CERN lead #1.)
——— e —— =
Q3 Protection (Strip) Heater,
NAINA T YT1123+ 30 HIbQ3 1 o circuit (CERN lead #1+)
- Q3 Protection (Strip) Heater,
NAINAT YT1123- H20Q3 | (upe Gircuit) (CERN lead #1.)
i Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC03-1

Notes: Re-issued per DR No. 4243,
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TD/Engineering & Fabrication Specification # 3520-TR-333729

June 8, 2005
Rev. C
7.16  Attach wires using putty and install the Voltage Tap Splice Cover Block (MC-430146).
Technician(s) Date
7.17 Mount the MQSX Corrector Mounting Ring (MD-390209} to the MQSX Corrector Magnet.
Technician(s} Date
7.18 Position and align the MQSX Corrector Magnet per Q3 Cold Mass Welded Assembly
(ME-390529).
Technician(s) Date
7.19 Tack weld the MQSX Corrector Mounting Ring (MD-309209} to the Q3 Cold Mass Assembly
(ME-390528) per Q3 Cold Mass Weilded Assembly {ME-390529).
Weldor Date
1.20 Weld the MQSX Corrector Mounting Ring (MD-309209) to the Q3 Cold Mass Assembly
(MFE-390528) Lead End per Q3 Cold Mass Welded Assembly (ME-390529).
Weldor Date
7.21 Disassemble the MQSX Corrector Magnet from the MQSX Corrector Mounting Ring
(MD-309209).
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-1

Notes: Re-issued per DR No. 4243,
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June 8, 2005
Rev. C

8.0 Installation of MQSX Corrector Coil

8.1

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

Technician(s) Date

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

Crew Chief Date
Responsible Authority/Physicist Date

8.3 Tack weld bolts and washers for mounting MQSX Corrector Magnet into place per Q3 Cold Mass
Welded Assembly (ME-390529}.
Weldor(s) Date

8.4 Solder Corrector Wires per Q3 Module Assembly (ME-369900) and as shown in Figure 8.5-A.
Technician(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQX(C03-1

Notes: Re-issued per DR No. 4243.
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8.3 Instail voltage taps on MQSX corrector leads. One tap is to be soldered to the “A” Lead of each
corrector element. Wire label is shown below.
[} e
“A’, E‘B!!
Lead Lead
Overhead View
Corrector | Corrector
Label
Assembly | Element
MQSX MQSX [A+ lead Q3A2 (skew quadrupole) voltage tap EE8223 (VTA2)
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-1

Notes: Re-issued per DR No. 4243,
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9.0 Installation of MCBXA

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

Technician(s) Date

9.2 Verify Alignment of MCBXA Corrector Magnet as per Q3 Cold Mass Welded Assembly

{ME-390529).
Technician(s) Date
Responsible Authority/Physicist Date
93 Tack weld bolts and washers for mounting Corrector into place per Q3 Cold Mass Welded

Assembly (ME-390329).

Weldor(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC03-1
Notes: Re-issued per DR Np. 4243,
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June 8. 2005
Rev. C

94 Route MCBXA Corrector Coil Wires as shown in Figure 9.4-A betow and per Q3 Cold Mass

Welded Assembly (ME-390529).

v3A}v3B|H3AjH3B]B3A|B3B|B6A|B6B
(3
——
!
MCBX : MCTX
1
i ;
i P
vag ¢ BeB £ H BeA

MCBXH

MCSX

§ .
“ring,
Lt g
. et ;

End View of MCBXA for Q3
(in “up” position)
Laoking inte end of correction coil from DFBX to Q3

Figure 9.4-A

Technician(s) Date

(3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXCO03-1

Notes: Re-issued per DR No, 4243.
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9.5 Solder Corrector Wires per Q3 Module Assembly (ME-369900) and as shown in Figure 9.4-A.

Technician(s) Date

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

Corrector | Corrector

Assembly | Element Label

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

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

MCBXA _ : —
MCSX |A+ lead Q3B3 (normal sextupole) voltage tap EE8313 (VTB3)
MCTX |A+ lead Q3B6 (normal dodecapole) voltage tap EE8613 (VTB6)
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-1

Notes: Re-issued per DR No. 4243,
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June &, 2003
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100 Instailation of MCSOX

10.1 Mount the MCSOX Corrector Magnet to the MCSOX Corrector Mounting Ring (ME-390664).
Technician(s) Date

10.2 Slide the MCSOX Corrector Magnet & MCSOX Corrector Mounting Ring (ME-390664) up to the
MCBXA Corrector Magnet.
Technician(s) Date

10.3 Position the MCSOX Corrector Magnet radial (Scribe Line at 0%)
Technician(s) Date

10.4 Position the MCSOX Corrector Magnet longitudinally. (The gap between the MCBXA Magnet
and the Mounting Ring should be approximately 15mm.)
Technician(s) Date

10.5 Tack weld MCSOX Corrector Mounting Ring (ME-390664) as per Q3 Cold Mass Welded
Assembly (ME-390529).
Weldor(s) Date

10.6 Weld the MCSOX Corrector Mounting Ring (ME-390664) as per Q3 Cold Mass Welded
Assembly (ME-390529).
Weldor{s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-1

Notes: Re-1ssued per DR No, 4243,
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10.7  Wire the MCSOX Corrector Magnet.

Technician(s) Date

10.8 Verify alignment of the MCSOX Corrector Magnet.

Technician(s) Date

Responsible Authority/Physicist Date

109  Tack weld the MCSOX Corrector Magnet hardware as per Q3 Cold Mass Welded Assembly
{ME-390529).

Weldor(s) Date

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

Technicianis} Date

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

Corrector | Cofrector Label
Assembly | Element
MCOSX [A+ lead Q3A4 (skew octupole) voltage tap EE8423 (VTA4)
MCSOX MCOX |A+ lead Q3B4 (normal octupole) voltage tap EE8413 (VTB4)
MCSSX |A+ lead Q3A3 (skew sextupole) voltage tap EE8323 (VTA3)
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXCO03-1

Notes: Re-issued per DR No. 4243.
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11.0 Dome Setup

111 Attach IP End Dome (MD-390221) {Q3) to the End Dome Positioning Fixture (MD-369776).
Technician(s) Date

i1.2 Align IP End Dome (MD-390221) as shown in Q3 Cold Mass Welded Assembly (ME-390329).
Technician(s) Date

11.3 Level the IP End Dome (MD-390221) using the Ball Socket (MD-369777) and the Mini Level.
Technician(s) Date

11.4 Mark the JP End Dome (MD-390221}) and the End Plate with a Horizontal Witness Line. This
Step will be used in Step 13.3 to reposition the Domes prior to Welding,
Technician(s) Date

11.5 Remove the [P End Dome (MD-360221} from the Tooling.
Technician(s) Date

11.6 Attach Non-IP End Dome (MD- 390668) (Q3) to the End Dome Positioning Fixture
(MD-369776).
Technictan{s} Date

Q3 LMQXC Cold Mass Module Assembiy LHC Serial No.: LMQXC03-1

Notes: Re-issued per DR No. 424'3.
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117 Align Non-IP End Dome (MD- 390668) as shown in Q3 Cold Mass Welded Assembly
(ME-390529).
Technician(s) Date
11.8 Level the Nop-TP End Dome (MD- 390668) using the Ball Socket (MD-369777) and the Mini
Level.
Technician(s) Date
11.9 Feed the Electrical wires/bus through the proper ports as the Non-IP End Dome (MD- 390668) is
brought into position against the End Plate.
Technician(s) Date
11.10  Mark the Non-IP End Dome (MD- 390668) and the End Plate with a Horizontal Witness Line.
This Step will be used in Step 18.6 to reposition the Extension Tubes prior to Welding.
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-1

Notes: Re-issued per DR No. 4243.
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11.1I' Remove the Non-IP End Dome (MD- 390668) from the Tooling.

Technician(s) Date
1112 Perform preliminary reference measurements before moving the Cold Mass to an Assembly Table.

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

Upper Slash D
Lower Slash E]

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

Reference Measurement:

Mini-level No.

Techmnician(s) Date

Responsible Authority/Physicist Date

11.13 Move the Cold Mass to an Assembly Table.

Technician(s) Date

Q3 LMQXC Cold Mass Modute Assembly LHC Serial No.: LMQXC03-1
Notes: Re-issued per DR No. 4243,
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12.0 Splicine the Power Leads

124 At the IP End, set up the Power Leads for splicing as shown in the Q3 Module Assembly Drawing
(ME-3699500).
1 1
| - i
~ BG.0 e REF §14 .3 amm REF . \ 8 - 9
{3.15] i 4,501 _
: 70 END PLATE LENGTH OF SPLICE : !
|
o ]‘ — -
: 7 Q2b—o
i - T ¥ 1
§ - i I |
SPLICE DETAIL "A*
: [ 7O SCALE ;

12.2

12.3

Q3 LMQXC Cold Mass Module Assembly

Figure 12.1-A
(ME-369900 - Rev. A, Sheet 3 of 5)

Technician(s) Date

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

Technician(s) Date

Solder the Lower Lead to the expansion Loop Tail from Step 8.2 as per Q3 Module Assembly
Drawing (ME-369900).

Technician(s) Date

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

Technician(s) Date

LHC Serial No.: LMQXC03-1
Notes: Re-issued per DR No. 4243,
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12.5 Insulate each splice with 2/3 overlap, .002 x 3/8 wide Kapton, (MA-292722).
Technician(s) Date
12.6 Insert a piece of .005 Kapton between splices.
Technician(s}) Date
12.7 Put splices together and insulate splice area with %2 overlap, .002 x 3/8 wide Kapton
(MA-292722).
Technician{s) Date
12.8 Attach Q3 Bus Splice Clamp Assembly (MD-430031) to Q3 Lead as per Q3 Module Assembly
(ME-369900).
Technician{s) Date
129 Attach IP (Lead) End Buss Crossover Block Assembly (MD-4300953) as per Q3 Module Assembly
(ME-369900).
Technician(s} Date
1210 Attach Cable Clamp Assemblies as per Q3 Module Assembly (ME-369900).
Technician(s) Date
12.11  Solder MQSX Corrector Wires.
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-1

Notes: Re-issued per DR No. 4243.
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12.12  Route Cable and Corrector Leads on IP (Lead) End as shown below and per Q3 Module Assembly
(ME-369900).

Lead Bus Orientation through Q3

R. Bossert 3-29-04

From Q2

With MQXA Rotated
180 Degrees

>

Direction of Assembly Steps

IPend of Q3
Figure 12.12-A
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-1

Notes: Re-issued per DR No. 4243.
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12.13 At the P End, attach Spider Assembly (MD-430072) as per Q3 Module Assembly {ME-369900).

Technician(s) Date

12.14  Arach Non-IP End Bus Crossover Block Assembly (MD-430081) as per Q3 Module Assembly
{(ME-369900).

Technician(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-1
Notes: Re-issued per DR No. 4243,
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13.0 Configure MCSOX Corrector Coil Wires

13.1 Attach the MCSOX Splice Plate Mounting Ring (ME-430129), the MCSOX Corrector Splice Face
Plate (ME-430130), and the MCSOX Splice Plate Mounting Bars (ME-430128) as per Q3 Module
Assembly (ME-369900).
Technician(s) Date

13.2  Route wires as shown in figure below and per Q3 Module Assembly (ME-369900).
Technician(s} Date

13.3 Solder Wires per Q3 Module Assembly (ME-369900) and Figure 13.0. (Next Page)
Technician(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXCO03-1

Notes: Re-issued per DR No. 4243,
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From MCBXA |

Specification # 5520-TR-333729

June 8, 20035
Rev.C
FromQ2} 3 voA | v2B | H2A | H2B This group comes
" from the bus
From Q1= 3 V1A | ViB H1A . H1B which goes
A2A | A2B i : " through the Q3
From MQSX
i
V3A | V3B { H3A | HaB B3A | B3B | B6A | B6B |

This group comes
from the MCSOX

correction coil.

N B4A | B4B
Josa
<t =<t <t <
00 < \<
/é'il i This group comes
i from the MCSOX
NEE correction coil.

iitepan e

: This shows

MCBXA v3A | vaB | H3A | H3B | B3A | B3B | BSA | B6B MCBXA the
Q2 V2A | V2B | H2A | H2B : B4A : B4B | A4A : A4B corrector
- businit’s

Q1 VIA | VIB | HIA | HIB | A2A | A2B : A3A | A3B final
position as
. . MQSX it enters the

Looking into Non-IP End of Q3 DFBX

Looking into end of correction coil from DFBX into Q3

Figure 13.0-A

Q3 LMQXC Cold Mass Module Assembly

Page 36 of 102

LHC Serial No.: LMQXC03-1
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14.0 Mount MCSOX Bus and Expansion Loop Hardware

I

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

Technician(s) Date

14.2Mount the Non-IP (Non-Lead End) Corrector Bus Bundle Bracket (ME-430134) as per Q3 Module
Assembly (ME-369900).

Technician(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-1
Notes: Re-issued per DR No. 4243,
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15.0 Assemble Bus and Expansion Loop on Non-IP {Non-Lead) End

151 Route Non-IP End cables into crossover assembly on Non-IP End as shown in figure 15.1-A.

* NorHP end of Q3

s BB 0

Direction of Assembly Steps

-+

Figure 15.1-A

Technician(s} Date

Q3 LMOXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-1
Notes: Re-issued per DR No. 4243.
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15.2 Configure Bus Expansion Loop as per Q3 Module Assembly (ME-369900).
Technician(s) Date
153 At the Non-IP End, attach Spider Assembly (MB-430096) as per 33 Module Assembly
(ME-369900).
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-1

Notes: Re-issued per DR No. 4243.
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16.0 Electrical Inspection

16.1

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

Te measure the Resistance of a Q3 Cold Mass:

1. Use Valhalla Scientific 43008 digital micro-ohmmeter.
2. Set Test Current to 0.1 amp.
3. Set Scale to 2V full scale.
4, Turn temperature compensation on.
5. Turn test current off,
8. Connect |y to "A” Lead as shown in figure 16.1-A.
7. Connect | o to “B” Lead as shown in figure 16.1-A.
8. Turn test current on.
9. Connect Vi, and Vo to voltage taps as shown in resistance table.
10. To measure Total with leads, connect Vi to “A” Lead and Vi o to “B” Lead.
11. Atthe P End, jumper the 8Ka leads as shown in Figure 16.1-A.
12. Read resistance and record in traveler.
I “B” Lead
8u
“A” Lead I
“B” Lead l 5L
8L
Q3 Non-IP End (Non-Lead End) ' Q3 IP End (Lead End)
Lead Configuration | Lead Configuration
“A” Lead gKa
VALHALLA 4300B
SCIENTIFIC 1A© j — (Left side)
Vi Ll g BANEEN
© &— S “B” Lead BKa

Test Temp VLQO GT‘_E Q3

:::Ls;:m 20mV 200mV 2V GEH; Cnmw 5Ka
{Right side)
SKa
Non-IP End
Figure 16.1-A
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-1

Notes: Re-issued per DR No. 4243,
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) . Nominal 3.35 to 3.45 )
(Q3) Resistance
Total Resistance
Connect| Fermi CERN KEK
Vi |VTalQ3 |EE1113 at
Vio [VTciQ3 [EE1213 ci )
Vi |VTclQ3 |EE1213 ci
Vio |VIbIQ3 |EE1313 b1 )
V|_-|| 1VTalQ3 [EE1113 aft
Vio [vIb1Q3 [EE1313 b1 )
Total Resistance with Leads
Nominal 6.75 to 6.85 /
Vi Q4 Power Lead
Vio Q3 Power Lead ),
Technician(s) Date
i Check resistance of Redundant Voltage Taps.
Q3 Redundant Voltage Taps Nominal 3.35 to 345 Q
Connect Fermi CERN KEK Resistance
Vi VTa2Q3 EE1123 a2
Vio VTc2Q3 EE1223 c2 Q
Vi VTc2Q3 EE1223 c2
Vio VTH2Q3 EE1323 b2 O

Technician(s)

Q3 LMQXC Cold Mass Moduie Assembly
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Date

LHC Serial No.: LMOXC03-1
Notes: Re-issued per DR No. 4243.
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To measure Ls and Q of a Q3 Cold Mass:

Use Agiient 4263B £ CR Meter.
Turn power on by pushing line button. Wait 30 seconds until display screen is lit.
Recall program #1. To do this, push recall (Rcl), then push #1, then push Enter.
Push Auto/Hold button to release hold.
Verify that the frequency displayed in the upper right corner of the display screen is 1000 Hz and
the level recorded in the lower right corner of the display screen is 1V or 1000 mV.

Connect H.,, to “A” power lead as shown in figure 16.1-B.
Connect L, to “B” power lead as shown in figure 16.1-B.
Connect Hyrand Lo buttons to voltage taps as shown below.
Read Ls and Q from display and record in table.

1.
2.
3.
4.
5.
6.
7.
8.
9.
“A” Lead
8U = 1 8Ka
“B” Lead
8L P ——t BKa

Q3 Non-IP End (Non-Lead End)

5U

5L

Lead Configuration

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

“B” Lead

8u

5U

5L

5Ka

8L

Q3 IP End (Lead End)
Lead Configuration

Figure 16.1-B

Q3 LMOQXC Cold Mass Module Assembly
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“A” Lead gKa 8Ka
— (Left side) —
“B" Lead 8Ka Q 3
5Ka
= (Right side)
5Ka 8Ka
Non-IP End 1P End

LHC Serial No.: LMQXC03-1
Notes: Re-issued per DR No. 4243,
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(Q3) Inductance Nominal 15 to 16 mH
Connect| Fermi CERN KEK Total Inductance
] EE1113 al
Lpor [VTc1Q3 [EE1213 c1 mH
Hpor |VTc1Q3 |EE1213 ct
Leor |[VIbIQ3 |{EE1313 b1 H
Nominal 30 to 32 mH
Total Inductance
Hpor |VTalQ3 |EE1113 a1
Leor [VTbIQ3 |EE1313 b1 mH
(Q3) Q-Factor Nominal 1.0 to 1.2
Connect| Fermi CERN KEK Total Q
Hpor |VTalQ3 |EE1113 a1t
Lpor {VTclQ3 [EE1213 ct
Hpor |VTclQ3 |EE1213 ci
Leor |[VTHIQ3 [EE1313 b1
Nominal 1.0 to 1.2
Total Inductance
Heor [VTaiQ3 |EE1113 at
Lpor |VIDIQ3 |EE1313 b1

Technician(s)

Q3 LMQXC Cold Mass Module Assembly
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Date

LHC Serial No.: LMQXC03-1
Notes: Re-issued per DR No. 4243.
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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 tumn line on.
4. Connect wires as shown in Figure below.

U+ (Black) to Sense Hi

I+ (Yeliow) to Input HI

U- (Red) to Sense LO

|- (Green) to Input LO
5. Push blue button {function key) once.
6. Push OHMF button.
7. Verify arrow in readout is above the 4WQ (meaning a 4 wire resistance measurement).
8. BRead resistance in ohms and record in traveler.

Hewlett

Pack‘;r d HP3457A SENSE  INPUT

OO0 oo '
— (o Jom e e B — — ] =] = Lo
tine A o Y o I OOy B/sca
I e e i I f ] o
[ 1Y Fd
/ \
OHMF Button Blue {function) Button
U+ Black ]
1+ Yellow .
U Red e
- Gree fmm———""_
Thermometer
(RTD)

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

Use Hewlett Packard HP3457A digital multimeter.

Record temperature of building within +/- 5 degrees.

Press line button to turn line on.

Connect wires as shown in Figure below.

Push blue button {function key) once.

Push CHMF button.

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

8. Read resistance in ohms and record in traveler.

Hewlett HP3457A SENSE INPUT

Packard
- /a3 e I e e ] "
e e i O o | e [ o [ e /

Nogkwh =

e 1030 00 2 03 P e Yo '=”:"='7
I e st 3 o
/ 5

/

OHMF Button Blue {function} Button

Warmup
Heater

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC03-1
Notes: Re-issued per DR No. 4243,
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Q3 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+ 5°):
Component Fermi CERN Range Resistance
Q3 RTD, primary TaQ3 | TT8313 | 601070Q o
Q3 RTD, redundant ThQ3 TT8323 60to 70 Q Q
Q83 Cryogenic {warm-up) Heater (LE) - .
wire at top (CERN #1 14) WiaQ3 | EHB313+
B ol ' Hioator (LE) - 16t0 185 Q
ryogenic (warm-up) Heater -
wire at bottom (CERN #1 |-) W23 | EHB313- Q
Q3 Cryogenic {(warm-up) Heater (Non-LE)
wire at top (CERN #2 14+) WIbQ3 | EHB323+
e o T Mo iE) 16t0 185Q
ryogenic (warm-up) Heater (Non-
wire at bottom (CERN #2 1) W2bQ3 | EHB323- o
Technician(s) Date

Using the Hewlett Packard HP3457 A digital multimeter, measure the Protection (Strip) Heater

Resistance for Q3.

Q3 Protection (Strip) Heater Resistance
Fermi CERN KEK | Description Limit Resistance
HiaQ3 | YT1113+] HA1 .
: Circuit A 281032 Q
H2aQ3 | YT1113- HA2 o
H1bQ3 | YT1123+| HB1
Circuit B 281032 Q
H2bQ3 | YT1123- HB2 o
Technician(s) Date

Q3 LMQXC Cold Mass Module Assembly
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LHC Serial No.: LMOXC03-1
Notes: Re-issued per DR No, 4243.
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16.2 Using the Valhalia 4300B. connect 10mA applied voltage thru the corrector Power Leads. Measure
Resistance and record in the table below. Record Initial resistance of Corrector Element and record
below.

o Corrector Bus Leads e
V3A | V3B { H3A | H3B : B3A | B3B ; B6A | B6B

V2A : V2B | H2A | H2B  B4A : B4B | A4A | A4B | i

: VIA 1 VIB | HIA { HIB {: A2A : A2B | A3A | A3B
(View Looking from DFBX into Q3) ' '

i o

Correcior | Corrector Power Labels . Initial
Readout Labels Resistance .
Assembly | Element ™ lo Resistance
A2A EE8223 MOSX
MQSX MQSX EE8223 A2B A2A A2B
A2A  A2B
V3A EE8113
MCBXV
MCBXV EE8113 V3B V3A V3B
V3A V3B
H3A EE8123
MCBXH
MCBXH EE8123 H3B H3A H3B
H3A H3B
MCBXA
B6A EE8613
MCTX
MCTX EEB613 B6B B6A B6B
B6A B6B
B3A EES8313
MCSX
MCSX EEB8313 B3B B3A B3B
B3A B3B
AdA EE8423
MCOSX
MCOSX EE8423 A4B AdA A4B
AdA A4B
B4A EE8413
MCOX
MCSOX MCOX EE8413 B4B B4A B4B
B4A B4B
A3A EES8323
MCSSX
MCSSX EE8323 A3B A3A A3B
A3A A3B
Technician(s} Date
Q3 LMQXC Cotd Mass Module Assembly LHC Serial No.: LMQXC03-1

Notes: Re-issued per DR No. 4243,
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X 16.3 Attach Backing Splines as per Q3 Module Assembly (ME-369900).
1
Technician(s) Date
16.4 At the TP End (Lead End) wrap the Springboard Assemblies in Kapton and then wrap with Kevlar
String (MA-369912) every 2 - %" over Kapton as per Q3 Module Assembly (ME-369900).
Technician(s) Date
16.5 At the Non-IP End (Non-Lead End) wrap the Springboard Assemblies in Kapton and then wrap
with Kevlar String (MA-369912) every ¥ - %" over Kapton as per Q3 Module Assembly
(ME-369900).
Technician(s) Date
H
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-1

Notes: Re-issued per DR No. 4243,
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17.0 Beam Tube Insertion

171 Inspect the Beam Tube (MC-369522) for damage. Clean Beam Tube using lint free Heavy Duty
Wipers (Fermi stock 1660-0150) and Isopropyl Alcohol (Fermi stock 1920-0300) as per Insulated
Beam Tube Assembly for Q3 (MD-369838}.

Technician(s) Date

17.2 Using Insertion Tooling, insert the Beam Tube (MC-369522) into the Magnet Assembly as per
Beam Tube Insertion Tooling (MD-369789).

Technician(s) Date

17.3 Place a mark 45mm from the Kapton insulation on Non-IP End of the Beam Tube.

Technicianis) Date

17.4 Verify that the ptacement of the mark in Step 17.4 is correct.

Crew Chief Date

17.5 Using the Wachs Cutter, cut the Non-IP End of the Beam Tube at the mark.

Techpicians) Date

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

Step Description Measurement
Beam Tube Length
17.7.1
Subtract 8650mm (+2mm) - 8650mm
17.7.2 (Length to be cut from IP End) =
Technician(s) Date
Q3 LMOQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-1

Notes; Re-issued per DR No. 4243,
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1779 Using the number recorded in Step 17.7.2, measure and place a mark at the IP End of the Beam Tube.

Technician(s)

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

Crew Chief

Date

Date

17.9 Using the Wachs Cutter, cut the IP End of the Beam Tube at the mark.

Technician(s)

Date

17.1¢  Measure and verify Beam Tube length is 8650mm (+2mm). Record Actual Beam Tube Length below.

Actual Beam Tube Length
Technician(s) Date
H
i
Responsible Authority/Physicist Date

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

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

Crew Chief Date
Hipot Leakage or Failure Voltage | Pass Fail
Beam Tube to coil, heaters
and ground
Technician(s) Date
Responsible Authority/Physicist Date

Q3 LMQXC Cold Mass Module Assembly
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LHC Serial No.: LMQXC03-1
Notes: Re-1ssued per DR No. 4243.
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18.0 Dome Installation

18.1

18.3

18.4

Tack weld the corrector mounting hardware in place as per Q3 Cold Mass Welded Assembly
{ME-350529).

Weldor(s) Date
Mount and adjust the Shipping restraint screws.

Note(s):
Weld to corrector if necessary.

Technician{s) Date

Reposition the [P End Dome as shown in Q3 Cold Mass Welded Assembly (ME-390529) using the
Horizontal Witness Line from step 11.4.

Technician(s) Date

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

Weldor(s} Date

18.5 Ensure Spider Assembly (MB-430096) is installed properly as per Q3 Module Assembly
(ME-369900).
Responsible Authority Date
18.6  Weld the IP End Dome, skip weld around to minimize distortion per Q3 Cold Mass Welded
Assembly (ME-390529).
Weldor(s) Date
Q3 LMQXC Coid Mass Module Assembly LHC Serial No.: LMOXC(03-1

Notes: Re-issued per DR No. 4243,
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18.7  Reposition the Non-IP End Extension Tube as shown in Q3 Cold Mass Welded Assembly
(ME-35%03529) using the Horizontal Witness Line from step 11.10.
Technician(s) Date
18.8 Tack weld the Extension Tube (MD-390667) to the Cold Mass per (ME-390529).
Weldor(s) Date
18.9 Verify that the Expansion Loop has not been damaged and is functioning properly.
Technician{s) Date
18.10  Reposition the Non-IP End Extension Tube while feeding the Electrical wires/Bus through the
proper ports as the Non-IP End Extension Tube is brought into position against the End Plate.
Technician(s) Date
18.11  Tack weld the Non-1P End Dome in place at approximately 6-8 places around the Dome as per
Q3 Cold Mass Welded Assembly (ME-390529).
Weldor(s) Date
18.12 Vc?ffy gh the Spider Assembly (MB-430096) has not been damaged and is functioning properly.
\ 1 E i
AN . i ’U /; / .
A ude TRYIN &
Technician(s) Date
1813 Weld the Extension Tube (MD-390667) to the Cold Mass per (ME-390529).
KA
Weldor(s) Date
18.14  Weld the Non-IP End Dome, skip weld around to minimize distortion as per Q3 Cold Mass
Weldetl Assembly (ME-390529).
/M g b & /? / / o5
Weldorfs) ) Date
Q3 LMQXC Cold Mass Module Assembly . LHC Serial No.: LMQXC03-1

Notes: Re-issued per DR No. 4243.
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19.0 Suspension System Assembly

19.1 Clean the Suspension System with Ethyl Alcohol (Fermi stock 1920-0330) and Kimwipes (Fermi
stock 1660-2500) or equivalent.

Part Name Part Number Quantity Completed
Fixed Support Assembly (ME-390041) 1
Sliding Support Assembly (ME-390042) 1
Tie Bar Assembly (ME-3%0400) 2
Tie Bar Shim, 6.4mm (.250”) (ME-390118) 4
Tie Bar Shim, 2.4mm (.093”) (ME-390119) 4
Tie Bar Shim, 0.8mm (.031") (ME-3%90120) 4
Suspension System Adjusting Screw (MB-390039) 8
M16 x 70mm SHCS (MA-393021) 8
(.656” ID x 1.38” OEV’?S;I;I; THK STN STEEL) (MA-390377) 8

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

Technician(s) Date

182 Insert the Fixed Support Assembly (ME-39004 1} into the Vacuum Vessel and position at the

IP End.
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC03-1

Notes: Re-issued per DR No, 4243.
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, 19.3  Install the Suspension System Adjusting Screws (MB-390039) and Socket Head Cap Screws
3 (MA-393021) into the Vacuum Vessel to hold the Fixed Support Assembly in place. Coat all screw
threads with Molybdenum Disulfide prior to installation.
Technician(s) Date
19.4 Adjust the Vertical and rotational alignment of the Supports using the Suspension System Adjusting
Screws (MB-390039). Ensure all four screws are in contact with the Support and that Diametrically
Opposing Support Lugs are equidistant from the Vacuum Vessel Wall.
LB
Adjusting Screw i)
{MB-390039) \
IT B 1 1 Il
Technician(s) Date
19.5 Insert the Sliding Support Assembly (ME-390042) in to the Vacuum Vessel and position at the
Non-IP End.
Technician(s) Date
}
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC03-1

Notes: Re-issued per DR No. 4243,
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19.6 Install the Suspension System Adjusting Screws (MB-390039) and Socket Head Cap Screws
(MA-393021} into the Vacuum Vessel to hold the Fixed Support Assembly in place. Coat all screw
threads with Molybdenum disuifide prior to installation.

Technician(s) Date

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

Adjusting Screw
(MB-390039)

Technician(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-1

Notes: Re-issued per DR No. 4243,
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19.8 Assemble the Suspension System using the Fixed Support Assembly (ME-390041}, the Sliding
Support Assemblies (ME-390042) and the Tie Bar Assemblies (MC-390167). Insert Tie Bar
Shims (MC-390118), (MB-390119} and (MB-390120) between the Sliding Support Assemblies
(ME-390042) and the Tie Bar Assemblies (MC-390400) as required.
{(Reference drawing: ME-390525).
Technician(s) Date
19.9  Measure the distance between the Suspension Rings at the bottom of the Threaded Rods and
record measurements below. Copy this page and place copy in designated book for later reference.
(TR-333730, Q3 Cryostat Final Assembty, Step 5.1).
Non-IP North to IP North
Non-IP South to IP South
Technician{s) Date
19.10  Measure from the face of the IP end vacuum vessel flange to the inside surface of the I[P end
suspension system.
Record measurement here:
Technician(s) Date
19.11  Measure from the face of the Non-IP end vacuum vessel flange to the inside surface of the Non-IP
end suspension system.
Record measurement here:
Technician(s) Date
19.12  Label the IP End Support and the Non-IP End Support.
{Writing on the G-11 Support is acceptable).
Technician(s} Date
19.13  Loosen each Suspension System Adjusting Screw (MB-390039) 1/2 turn and remove the
Suspension System from the Vacuum Vessel.
Technician(s) Date
19.14  Configure the Suspension Tooling for Q3 Assembly per Cryostat Layout Tooling & Assembly
(ME-364604). Place Suspension Assembly on the tooling and make necessary adjustments to the
tooling.
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-1

Notes: Re-issued per DR No. 4243,
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19.15

18.16

Note(s):

June §, 2005
Rev. C

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

Technician(s) Date
Slide the Suspension System over the Cold Mass and place on tooling. The Suspension system may

be disassembled during this step. Record shim sizes and locations prior to disassembly.

Ensure that the Suspension System is configured properly to the Cold Mass with respect to
the IP and Non-IP Ends.

Technician(s) Date

19.17  Verify locking coliars exist only at IP End support.
Crew Chief Date
19.18  Establish alignment between the Cold Mass and the Support system. Install shims between the
Brass Slide Bars and the Stainless Steel Blocks on each support as needed.
Record Shim size and location below.
East-North East South
West-North West-South

Technician(s) Date

19.19  Verify the Alignment of the Cold Mass and the Support System.
Crew Chief Date
1920 Weld the Cold Mass to the Outboard Cold Mass Brackeis (MB-430082) as per Q3 Module
Assembly (ME-390000).
Weldor(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Sertal No.: LMOXC03-1

Notes: Re-issued per DR No. 4243,
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1921  Add 112.5mm to the number recorded in Step 19.10 and record below.

Recorded measurement from Step 19.10:

Add: + 112.5 mm

Record New Total:

Technician(s) Date

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

Recorded Measurement from Step 19.11:

Add: + 337.5 mm

Record New Total:

Technician(s) Date

19.23  Position the IP End of the Beam Tube at the distance recorded in Step 19.22 from the inside surface
of the IP G-10 support.

Technician(s) Date

19.24  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 19.23.

Note(s):

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

Record measurement here:

Recorded measurement from Step 19.23:

Technician(s) Date

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

Record measurement here:

Technician(s) Date

Q3 LMQXC Cold Mass Module Assembly 1LHC Serial No.: LMOXC(3-1
Notes: Re-issued per DR No. 4243.
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19.26  Subtract 15mm from the number recorded in Step 19.26. This is the Spacer width for the TP End.
Record below.

Recorded Measurement from Step 19.26:

Subtract: - 15mm

Spacer width for the IF End:

Technician(s) Date

1927 Measure from the Non-IP End of the Beam Tube to the Spot Face on the Non-IP End Dome.
Record below.

Record measurement here:

Technician(s) Date

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

Recorded Measurement from Step 19.28:

Subtract: - 15mm

Spacer width for the Non-IP End:

Technician(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-1
Notes: Re-issued per DR No. 4243,
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20.0 Cold Bore

20.1 Position the Beam Tube (MC-369522) longitudinatly per Q3 Cold Mass Welded Assembly
(ME-390529).
Technician(s) Date
20.2  Flare both ends of the Beam Tube using Flaring Tool (MC-390416) per Q3 Cold Mass Welded
Assembly (ME-390529).
Technician{s) Date
20.3 Add Spacer between Beam Tube Flange and IP End Dome, if necessary.
Spacer Added? Yes (O No O
Technician(s) Date
20.4  Position Beam Tube Flange (MC-3%0538) over the Beam Tube and onto IP End Dome per Q3
Cold Mass Welded Assembly (ME-390529).
é Technician(s) Date
} 20.5 Weld the Beam Tube to the Flange at 1P End as per Q3 Cold Mass Welded Assembly
_ (ME-390529).
: Weldor(s) Date
20.6  Position the Beam Tube Flange (MC-390538) over the Beam Tube and onto the Non-IP End
Dome {Q3) per Q3 Cold Mass Welded Assembly (ME-390529).
Technician{s) Date
20.7 Weld Beam Tube to Flange at Non-IP End as per Q3 Cold Mass Welded Assembly (ME-390529).
Weldor(s)} Date
20.8 Perform a stretched wire measurement of the system to align the Beam Tube Flange within £ .5 mm.
) Responsible Authority/Physicist Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXCO03-1

Notes: Re-issued per DR No. 4243.
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209  Align Beam Tube and the Flange at IP End per Q3 Cold Mass Welded Assembly (ME-390329).
Technician{s} Date
20.10  Weld the Flange to the I[P End Dome as per Q3 Cold Mass Welded Assembly (ME-390528).
Weldor(s) Date
20.11  Align Beam Tube and Flange at NON-IP End per Q3 Cold Mass Welded Assembly (ME-390529)-.
Technician(s) Date
20.12  Weld the Flange to the Non-IP End Dome as per Q3 Cold Mass Welded Assembly (ME-390529).
Weldor(s} Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC03-1

Notes: Re-issued per DR No. 4243,
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Perform an electrical inspection on each of the Individual Quadrants and the Cold Mass. Refer to
the Valhalla and Leader Free Standing Coil Measurement Procedure (ES-292306).

To measure the Resistance of a Q3 Cold Mass:

Use Valhalla Scientific 43008 digital micro-ohmmeter,
Set Test Current to 0.1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Turn test current off.
Connect |y, to “A” Lead as shown in figure 21.1-A.
Connect I to “B” Lead as shown in figure 21.1-A.
Turn test current on,
Connect V and V| o to valtage taps as shown in resistance table.

To measure Total with leads, connect Vyy to “A” Lead and V| o to “B” Lead.
At the IP End, jumper the BKa leads as shown in Figure 21.1-A.

Read resistance and record in traveler,

1.
2.
3.
4.
5.
5.
7.
8.
9.
10.
11.
12.
“A” Lead —
8su i 1 8Ka
“B” Lead
| oL ' 8Ka

Q3 Non-IP End (Non-Lead End)

Lead Configuration

VALHALLA
SCIENTIFIC 43008

Resistance

Voliage

1A,

[©)

Test Femp

Fuil Seate 20mY 200my 2V Current Comp
T/ £

| mow J

I IEBT, Fgad
su | p———
s
I| 5L
] I |
8L
I Q3 IP End (Lead End)
| Lead Configuration
“A” Lead 8Ka oK
v ha r ——1 (Left side) w———
o e— S “B" Lead 8Ka
o Q3
SKa
(Right side)
oKa 8Ka
Non-iP End 1P End

Q3 LMQXC Cold Mass Module Assembly

Figure 21.1-A
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{Q3) Resistance Nominal 3.35 to 3.45 Q
Voltage Tap Serial Numbers Total Resistance
Connect} Fermi CERN KEK
Vi [VTalQ3 |EE1113 - al ‘
Vio [VIciQ3 |EE1213 cl - "3 o 5% Q
Vi [VTclQ3  |EE1213 cl 2 /35
Vio |VTbiQ3 [EE1313 b1 Q
Total Resistance with Leads
Nominal 6.75 1o 6.85
Vg [VTalQ3 |[EE1113 |  at Vs B
Vio |VTblQ3 |EE1313 | bt éé’ écf Q
Vi Q4 Power Lead ' pee
Vio Q3 Power Lead & 5 S - Q
~ /(,uw/)& igkf (‘:/ //55
Date '

Technician(s) a

Check resistance ‘i)f Redundant Voltage Taps.

Q3 Redundant Volitage Taps Nominal 3.35103.45 Q
Connect Fermi CERN KEK Resistance
Vi VTa2Q3 EE1123 a2
Vio VTc2Q3 EE1223 c2 j ‘ L/ 35 o
Vi VTc2Q3 EE1223 c2 b ey
Vio VTb2Q3 | EE1323 b2 P L/ 3 é Q

,(/Lf./M,n

Techn1c1an(s)

Q3 LMQXC Cold Mass Module Assembly
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Date |
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Rev. C

LHC Serial No.: LMQXC03-1
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) To measure Ls and Q of a @3 Cold Mass:
’ 1. Use Agilent 4263B LCR Meter.
2. Turn power on by pushing line button. Wait 30 seconds until display screen is lit.
3. Recal 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 21.1-B.
7. Connect Ly, to “B” power lead as shown in figure 21.1-B.
8. Connect Hy and Ly, buttons to voltage taps as shown below.
9. Read Ls and Q from display and record in table.
I “B” Lead
su ||
“A” Lead I
o J—— = [ | I
8L
|
Q3 Non-IP End (Non-Lead End) = Q3 IP End (Lead End)
Lead Configuration | Lead Configuration
“A” Lead 8Ka 8Ka

"B” Lead 8&Ka

Y | O

©$8BY (| e [ofele]s)

5Ka 8Ka
Non-IP End IP End

Figure 21.1-B

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXCO3-1
Notes: Re-issued per DR No. 4243,
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{(Q3) Inductance

Nominal 15 to 16 mH

Voltage Tap Serial Numbers

Total Inductance

Connect]| Fermi CERN KEK
Hpor |VT2lQ3 |[EE1113 al /5, 3¢ 3
Leor [VTciQ3 |EE1213 ct mH
Hpo‘r VTclQ3 EE1213 ci -
Nominal 30 to 32 mH
Total Inductance
Hpo'r VTalQ3 EE1113 ail 5o
Leor |VTHIQ3 |EE1313 b1 S0 eT76 mH|

(Q3) Q-Factor

Nominal 1.0 to 1.2

Voltage Tap Serial Numbers

Total Q

Connect] Fermi CERN KEK

Heor |VTalQ3 |EE1113 at I/

Lpor [VTclQ3 |EE1213 cl

Hpor |VTc1Q3 |EE1213 c1 / /

Leor |VIbIQ3 |EE1313 b1 ’

Nominal 1.0 to 1.2
Total Q

Hpor |VTalQ3 |[EE1113 ail / /

Leor |VTb1Q3 EE1313

L /((Ec)/lb\mk,

Lo

Teahm(:lan(s)

Q3 LMQXC Cold Mass Module Assembly

Date’

June 8, 2005

Rev. C

LHC Serial No.: LMQXC03-1
Notes: Re-issued per DR No. 4243,
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To measure the resistance of a Thermometer (RTD):

1.

Use Hewlett Packard HP3457A digital multimeter.

2. Record temperature of building within +/- 5 degrees.
3. Press line button to turn line on.
4. Connect wires as shown in Figure below.
U+ (Black) to Sense HI
I+ (Yellow} to Input Hi
U- (Red) to Sense LO
I- (Green} to Input LO
5. Push blue button (function key) once.
6. Push OHMF button.
7. Verity arrow in readout is above the 4WQ {meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.
Hewlett
Packar HP3457A SENSE WNPUT
R = i e oo o N
Line 21 T3 v o e o e e QR == = = =
Ooofbeo s I©
1 Y
/ \ ;
OHMF Button Biue {function) Button H
U+ Black
I+ Yellow
U-Redf—————————— "
F Green|[————"—""
Thermometer
(RTD)

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

1.

Noopwn

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

Connect wires as shown in Figure below.

Push biue button (function key) once.

Push OHMF button.

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

Read resistance in ohms and record in traveler,
Hewlett
Packard HP3457A SENSE INPUT
T g DOOO0 Oombmoe "
OO0 oo/ ﬁ
T e e e f s SR e e o o
Line [ T3 I s [ OO, Banac
OoofBEoom - o
7 1Y - -

Q3 LMQXC Cold Mass Module Assembly

/ \

OHMF Button Biue (function) Button

Warmup
Heater

LHC Serial No.: LMOXC03-1
Notes: Re-issued per DR No. 4243,
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wire at bottorn (CERN #1 |-}

June 8. 2005
Rev. C
Q3 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (x 5°):
Component Fernd CERN Range Resistance
Q3 RTD, primary T« | T18313 | 0to70Q | (Y f’;é/?’ a
Q3 RTD, redundant ™ | T18323 | e0t700 | (4 597 ol
Q3 Cryogenic (want-up) Heater (LE) = | w105 | £r8313+
wire at top (CERN #1 1+) _lisw18sali ). 765
Q3 Cryogenic (warm-up) Heater (LE) - W2203 EHES _

£

Q3 Cryogenic (warm-up) Heater (Non-LE} -
wire at top (CERN #2 1+)

WibQ3 EHB8323+

Q3 Cryogenic (warm-up) Heater (Non-LE) -
wire at bottom (CERN #2 I-)

W2bQ3 EHB8323-

16101859 /77 . 84"/

2

/
Technician(s) :j\

X f A

&/Je"z/ﬁs"

Date’

Using the Hewlett Packard HP3457 A digital multimeter, measure the Protection {Strip) Heater

Resistance for Q3.

Q3 Protection (Strip) Heater Resistance

Fermi CERN KEK | Description

Limit Resistance

H1aQ3 | YT1113+| HAt
H2aQ3 | YT1113-| HA2

Circuit A

swae | 30291

H1bQ3 | YT1123+| HB1
H2bQ3 | YT1123-

Circuit B

28t032Q | 3. 5"7/&

# UULA &/\X’L\N

Technician(s

Q3 LMQXC Cold Mass Module Assembly
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} 212 Check Q1 & Q2 Instrumentation Bus Wires for Continuity.
Module|Pin Fermi CERN KEK Description Done
M2 | 1 VIaiQl | EE1111 | a1 |Q1Lead Voltage Tap “a", primary 1 -
M2 2 VTa201 EE1121 a2 |Q1 Lead Voltage Tap "a", redundant
M2 |3 VTetQt EE1211 ¢1 Q1 Center Voltage Tap *c”, primary .
i M2 4 VTe2QH EE1221 ¢2 |Q1 Center Voltage Tap "c", redundant -
' M2 5 VTb1Q1 EE1311 bi |Q1 Lead Voltage Tap “b", primary -
M3 1 VTciQ2a | EE1212 Q2a Center Yoltage Tap "¢", primary -
M3 |3 VTa2Q2a | EE1122 (32a lead Voltage Tap "a®, redundant -
M3 4 VTa1Q2a | EE1i112 Q2a Lead Voltage Tap "a", primary -~
M3 |5 VTb2Q1 EE1321 b2 |Q1 Lead Voltage Tap "b", redundant -
M4 1 VTc2Q2a | EE1222 Q2a Center Voltage Tap "¢, redundant -
M4 3 VTh1Q2a { EEt312 Q2a Lead Voltage Tap "b". primary
M4 4 VTb2Q2a | EE1322 Q2a Lead Voltage Tap "b", redundant
; M4 | 5 VTbiQ2b | EE1612 Q2b iead Voltage Tap "b", primary 1 -
' M5 | 2 VTc2Q2b | EE1522 Q2b Center Voltage Tap “c”, redundant -
M5 3 VTc1Q2b | EE1512 IQ2b Center Voltage Tap "c”, primary -
M5 5 VTb2Q2b | EE1622 Q2b Lead Voltage Tap "b" redundant :
M5 1 VTalQah | EE1412 Q2h Lead Voltage Tap “a”, primary -
M6 2 VTa2Q2b | EE1422 Q2b Lead Voltage Tap "a”, redundant
Corrector voltage tap Q1-H1 (skew dipole} (on -
M8 | 1) VTR EE8121 MCBX, MCBXH, A+ lead) g
Corrector voltage tap Q1-V1 (normal dipole} {on
M8 2| VIVI EE8111 MCBX, MCBXY A+ lead) -
Corrector voltage tap Q2-H2 (skew dipole) (on
M8 |3 VTHZ EE8122 MCBX, MCBXH, A+ lead) -
Corrector voitage tap Q2-V2 (normal dipole) {on|
M8 | 4 VIV2 EE8112 MCBX, MCBXV, A+ lead) -
Q1 Cryogenic Heater lead end - wire at iop )
M1c | 1 W1aQ1 EHB8311+ (CERN #1 14) -
. Q1 Cryogenic Heater lead end - wire at bottom |
M10 | 2 W2ali1 EH8311 (CERN #1 I)
Q1 Cryogenic Heater non-lead end - wire at top{ _-
MiG | 3 Wbl EHB321+ (CERN #2 ) -
Q1 Cryogenic Heater non-lead end - wire at
M10 | 4 W2b0H EH8321- bottom (GERN #2 I-) -
Q2A Cryogenic Heater lead end - wire toward
Mit 1 W1aQ2A | EHB8312+ cold mass end plate (CERN #1 1+) -
Q2A Cryogenic Heater lead end - wire toward :
Mi1 | 2 W2aQ2A | EHB8312- cold mass mag center (CERN #1 |-} g
Q2A Cryogenic Heater non-lead end- wire
M11 | 3 W1bQ2A EH8322+ toward cold mass end plate (CERN #2 I+) 7
]
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-1

Notes: Re-issued per DR No. 4243,
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Module|Pin Fermi CERN KEK Description Done
i Q2A Cryogenic Heater non-lead end- wire
M1} 4 WabQ2A EHE322 toward cold mass mag center {CERN #2 [-) -
_ Q2B Cryogenic Heater lead end - wire toward )
M2 | 3 W1aQ2B | EH8332+ cold mass end plate (CERN #1 1) —~
Q2B Cryogenic Heater lead end - wire toward -
M2 | 2 W2aQ2B | EH8332- cold mass mag center (CERN #1 |-
_ an Q2B Cryogenic Heater non-lead end- wire —
M2 | 3 W1b0.?B EH8342"_' toward cold mass end plate (CERN #2 J+)
i Q2B Cryogenic Heater non-iead end- wire »
Mi2 | 4 W2bQ2e EH8342 toward cold mass mag center (CERN #2 |-
a1 {1 Protection (Strip) Heater, (*a* circuit) (CERN|
Mi4 1 H1aQ1 YTi111+ HA1 lead #1+) -
Mi4 | 3 H2a01 YT1111- HA2 Q1Protection (Strip) Heater, ("a” circuit) (CERN
lead #1-)
110 Q1 Protection (Strip) Heater, (*b" circuit)
Mi4 | 5 H1bQ1 YT1121+ | HBY (CERN lead #23) _
Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit
MI5 |2 HlaQza | YT1112+ (FNAL lead A+) (CERN lead #1+)
Mi5 | 4 H2bQ1 YT1121- HE2 Q1 Protection (Strip) Heater, {("b* circuit) {(CERN B
flead #2-)
i Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit
M6 | 11 H2aQea | YT1112 (FNAL lead A-) (CERN lead #1-)
\Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit
MIE | 3 HibQ2a | YT11224 (ENAL lead B+) (CERN lead#2+)
: Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit
M16 | 51 H2bQza | YT1122 (FNAL lead B-) (CERN lead #2-)
3 Q2b Protection {Strip) Heater, 1-4 & 2-3 circuit
MI7 12| H2aQab | YT1132 (FNAL lead A-) (CERN lead #1-) -
Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit
Mi7 14| HlaQ2b | YT1132+ (FNAL lead A+) (CERN lead #1+)
Q2b Protection (Sirip) Heater, 1-2 & 3-4 circuit
MIB | 1| HWbQ2b | YT1142+ (FNAL lead B+) (CERN lead#2+) -~
) Q2b Protection (Strip} Heater, 1-2 & 3-4 circuit
M8 | 3 | H20Q2b | YT1142 (FNAL lead B-) (CERN lead #2-)
M20 |1 TaQ1_I+ TT8311 I+ Q1 RTD, primary Wire color: Yelow “
M20 | 2 TaQ1t_I- TT8311 I- Q1 RTD, primary Wire color: Green -
M20 | 3 TaQi_V+ | TT8311 U+ (1 RTD, primary Wire color: Black -
M20 | 4 TaQ1_V- TT8311 U- Q1 RTD, primary Wire color; Red
M20 | 5 ToQ1_ I+ TT8321 I+ Q1 RTD, redundant: Wire color; Yellow -
M20 | 6 TbQ1_1- T78321 I Q1 RTD, redundant: Wire color: Green
M20 | 11 ThQ1_V+ | TT8321 b+ Q1 RTD, redundant: Wire color: Black
M20 | 10 TbQ1_V- TT8321 U- Q1 RTD, redundant: Wire color: Red
M20 | 9 TaQ2a 1+] TT8312 1+ Q2a RTD, primary Wire color; Yeliow
M20 | 8 TaQ2a_|- | TT83121- Q2a RTD, primary Wire color; Green

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMQXC03-1
Notes: Re-issued per DR No. 4243,
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Respénsible Au érity[Physicist

Q3 LMQXC Cold Mass Module Assembly
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Module|Pin Fermi CERN KEK Description Done

M20 | 7 TaQ2a_V+ TTI8312 U+ (Q2a RTD, primary Wire color: Black -
M20 |12 TaQ2a_V-| TT8312 U- {Q2a RTD, primary Wire color: Red -
M20 |13] TbQ2a i+ | TT8322 1+ Q2a RTD, redundant: Wire color: Yellow -
M20 | 14 TbQ2a_I- | TT8322I- (Q2a RTD, redundant: Wire color: Green -
M20 | 15 TbhQ2a_V+ TT18322 U+ Q2a RTD, redundant; .Wire color; Black -
M20 |16 ThQ2a_V-| TT8322 U- Q2a RTD, redundant: Wire ¢olor; Red -
M21 | 1 TaQ2b_ |+ | TT8332 I+ Q2b RTD, primary Wire color: Yellow -
mM21 1 2 TaQ2b_I- | TT8332 - Q2b RTD, primary Wire color: Green -
M21 |3 TaQ2b_V+|  TT8332 U+ A2b RTD, primary Wire color: Black -
M21 4 TaQ¥?b_V-| TT8332 U- Q2b RTD, primary Wire color: Red -
M2t | 5 ThQ2b_ I+ TT8342 1+ Q2b RTD, redundant: Wire color: Yellow —
M21 6 ThQ2b |- | TT83421- Q2b RTD, redundant: Wire color: Green -
M21 | 11 TbQ2b_V+{ TT8342 U+ Q2b RTD, redundant. Wire color: Black -
M21 | 10 ThQ2b_V-{ TT8342 U- Q2b RTD, redundant: Wire color: Red -

bbb

\‘;i 0 P U

N A A L2l ds
Technigian(s) ) Date !
m‘-—"""‘;‘;“_’ f';/‘ i/ PR S _} f Yy

LHC Serial No.: LMOXC03-1
Notes: Re-issued per DR No. 4243.




TD/Engineering & Fabrication Specification # 5320-TR-333729

June 8, 2005
Rev. C
213 Using the Valhalla 43008, connect 10mA applied voltage thru the corrector Power Leads. Measure
Resistance and record in the table below. Record Initial resistance of Corrector Element and record
below.
Corrector Bus Leads _ _
V3A : V3B ; H3A : H3B § B3A : B3B : B6A . B6B
v2A ! v2B | H2A  H2B | B4A i B4B : AdA | A4B
VIA | VIB ; H1A : H1B § A2A | A2B | A3A | A3B |
(View Looking from DFBX into Q3)
Power Labeis iti
Corrector | Corrector Readout Labels _ Resistance "."t'al
Assembly | Element T Resistance
A2A EEB223
1075 MQSX
MQSX MQSX EE8223 A2B A2A A2B | 7919
A2A A2B 17112
V3A EE8113 A MCBXV
MCBXV | EE8113 V3B V3A | V3B 11.59
V3A V3B P70
H3A EE8123
. 004 MCBXH
MCBXH EE8123 H3B H3A H3B 2 /E 3
H3A H3B
MCBXA 6A EE8613 2‘/‘ /
B :
SN MCTX
MCTX EE8613 B6B B6A | B6B 48.95
B6A B6B 44,95
B3A EE8313 0l MCSX
MCSX EE8313 B3B B3A | B3B 23 OL:I
B3A B3B J3.05
AdA EE8423 . Clg
MCOSX
MCOSX EE8423 A4dB AdA A4B TR
AdA A4B (| '&‘Jj
B4A EE8413
' :OF 1 mcox
MCSOX MCOX EE8413 B4B B4A B4B PP
B4A B4B 12.%2-
A3A EE8323 .08
MCSSX
MCSSX EE8323 A3B A3A | A3B 13.79
ASA AsB N
= :

. s ﬂw 21 Hoes
Technictan(s) Dafe '
Q3 LMQXC Cold Mass Moedule Assembly LHC Serial No.: LMQXC03-1

Notes: Re-1ssued per DR No. 4243
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21.4  Hipot the Cable Busses according to tables below. Hipots are dene @ 3kV. Hold for 30 seconds.

Hi Potential
Ramp Rate (3000 V) Grounded Leakage
Everything
10 V/sec 8L else | 5‘;,\;{
Everything ,
10 V/sec 5L olse / u n H
Everything
10 V/sec 5U eise iy ﬂﬁt‘
3 V/sec. . ;
Coil - Ground 8u Eveerr::mg % % % r\ }‘j&
Coil - Strip Hirs e '
3 V/sec. .

. : . e Everything | — . __
St_r!_p Htrs - Grc.:und Strip Heaters else 70? 3 fot
Strip Htrs - Coil

Technician{s) Date y

Q3 LMQXC Cold Mass Module Assembly

Page 71 of 102

LHC Serial No.: LMOXC03-1
Notes: Re-issued per DR No. 4243,
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Hipot according to tables below.

Final Q3 Corrector and Bus Hipots

Gray - 500V

Looking into Non-IP End of Q3

Looking from DFBX to Q3

| ; Others - OV | Others — 0V

#iH#

MCBXA! i vaa

V3B ;

H3A | H3B This shows the

Q2 i V2A : V2B

{ H2A

'\
MCBXA
- corrector bus in its

B3A | B3B | B6A  B6B |
HoB MCSOX  finat configuration as

Q1 V1A

ViB !

B4A ! BAB ; AdA | A4B
' G it enters the DFBX

H1A A2A | A2B . ASA | A3B |

MQSX MOSOX G

Need to verify that there oo

is no continuity between

any of these paths

Hipot #1

Gray - 500V
Others — 0V

ViA

. V3A

V3B

 VIB :

Hipot #2 .

Gray — 500V : .
Others -0V |

V3A

Hipot #3
Gray - 500V =

i V2A |

V3B :

AdA
A3A

B3A B6A | E
. B4A " AdA

H3B
H2B

Others - OV V1A

: H1B |

A2A A3A

Hipot #4

. V3A

V3B . . H3B . B3A |

Gray-500vV .
Others - OV

Q3 LMQXC Cold Mass Module Assembly

V2A

VIA C VIB

V2B | H2A  H2B - B4A | B4B | A4A | A4B | SF% ua

HIA HIB  A2A A2B  A3A - A3B

LHC Serial No.: LMQXC03-1
Notes: Re-issued per DR No. 4243.
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\ Final Q3 Corrector and Bus Hipots
Looking into Non-IP End of Q3
Looking from DFBX to Q3
Measurement
Hipot #5 V3A | V3B | H3A | H3B | B3A | B3B | B6A | B6B /
: » o b7 SR
Gray ~ 500V 1 V2A V2B | H2A | H2B AdA | A4B 1 1Y
Others ~ OV VIA ; VIB | H1A { H1B | A3A | A3B
Hipot #6 1 V3A : V3B H3A | H3B | B3A | B3B : B6A | B6B B rok
Gray - 500V V2A | V2B | H2A | H2B ! B4A | B4B _ e
Others — 0V VIA | VIB ! HIA HIB | A2A ; A2B | ASA | A3B |
Hipot#7 | V3A 0 V3B | H3A ' H3B . B3A | B3B = B6A | B6B ' .
Gray - 500V - ' V2A | V2B H2A - H2B : BAA - w :
Others - OV ! VIA VIB HIA A HIB « A2A = A2B
ol T
{: : f?:jil_,z C e e Lo -0 -7
Date

Technician(s) T O

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-1

Notes: Re-issued per DR No., 4243.
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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 22.1 below.

Table 22.1
Fermilab| CERN | KEK Description
Label Label Label
Blank Module

VTaiQ1

EE1111

Q1 Lead Voltage Tap "a" , primary

VTazQ1 |EE1121 a2 ]Q1 Lead Voltage Tap "a", redundant
VTc1Q1 |EE1211 cl 1Q1 Center Voltage Tap "c", primary
VTc2Q1 JTEE1221 c2 {Q1 Center Voltage Tap "c" redundant

VTb1Q1
VTcoQ2a

EE1311
EE1222

Q1 Lead Voltage Tap "

Q2a Center Voitage Tap "¢

VTc1Q2a |[EE1212 Q2a Center Voltage Tap "¢, primary
VTaz2Q2a |EE1122 Q2a Lead Voltage Tap "a" redundant
VTaiQ2a |EE1112 Q2a Lead Voltage Tap "a" primary

VTb2Q1
:

EE131:

EE1321

Q1 Lead Voltage Tap

'B", redundant

a Lead Vo age Tap "b" pnmary

VTc202b_
TR

VTh2Q2a |EE1322 (}2a Lead Voltage Tap "b", redundant
VTb1Q2b |EE16812 Q2b Lead Voltage Tap "b" primary
VTb2Q2b |EE1622 Q2b Lead Voltage Tap "b", redundant
VTctQ2b [EE1512 Q2b Center Voltage Tap "c", primar

= : Ees e e R
VTa2Q3 |JEE1123 a2 Q3 Lead Voltage Tap "a", redundant
VTaiQ3 |EE1113 al Q3 Lead Voliage Tap "a", primary
VTazQ2b |EE1422 Q2b Lead Voltage Tap "a", redundant
VTaiQ2b |EE1412 Q2b Lead Voltage Tap "a", primary

EE1522 Q2b Center Voltag "o

redundant

EE1213 Q3 Center Voltage Tap *c" , primary
VTc2Q3 [EE1223 c2 1Q3 Center Voltage Tap "c", redundant
VTb1Q3 |EE1313 bt Q3 Lead Voltage Tap "b", prirnary
VTb2Q3 |EE1323 b2 [Q3 Lead Voltage Tap "b" , redundant

Emp

No connection

TBlank Module

(33 LMQXC Cold Mass Module Assembly

LHC Seriai No.: LMOQXC03-}
Notes: Re-issued per DR No. 4243,
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Table 22.1 (continued)

Module | Pin FT::)ZTIJ ﬁ:::: 12 IIE::I Description
wo | 1 | v [eearen | |G soege o O e o) o
M8 5 VTVA EE8111 (I\Dngée;,t?\; gg';?\?i fli) SJ)-W (normal dipole) (on
we | o | vive Jesmee|  [Coneerustage ap O Ghew dole) o
M8 4 VT2 EE8112 :)Ac(;rrBe)z:t?\; cv;gl;?\g,]le /:ipieggivz {normal dipole) (on
M8 5 Emp Emp No connection

Emp

M9 1 VTH3 | EEB123 Corrector voitage tap Q3-H3 (skew dipole} (on

M9 2 VTV3 EE8113 Corrector voltage tap G3-V3 (normal dipole) {on

M9 3 VTAZ2 | EEB223 Corrector voltage tap Q3-A2 (skew quadrupole) {on

M9 4 VTA3 EEB323 Corrector voltage tap Q3-A3 (skew sextupole) (on
5

No Connection

M10 1 VTB3 | EEB313 Corrector voltage tap Q3-B3 (normal sextupole)(cn

M10 2 VTA4 | EEB423 Corrector voltage tap Q3-A4 (skew octupole) {on

M10 3 VTB4 | EEB413 Corrector voltage tap Q3-B4 (normal octupole) (on

M10 4 VTB6 EEBG13 Correcior voltage tap 23-B6 (normal dodecapole)
=

Na CAanmantinn
AT AV AR I RAWL VLV N )

e

Blank Module

Empty

Q3 LMQXC Cold Mass Module Assembly

Mi2 1 WiaQ1 [EHB311+ 1 Cryogenic Heater lead end - wire at top (CERN

M12 2 W2aQl1 | EH8311- Q1 Cryogenic Heater lead end - wire at bottom

M12 3 [ WibQ1 |EHB321+ Q1 Cryogenic Heater non-lead end - wire at top

M12 4 | wabQ1 | EH8321- Q1 Cryogenic Heater non-lead end - wire at bottom
5

No Connection

Rev. C

LHC Serial No.: LMOXC03-1
Notes: Re-issued per DR No. 4243,
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Table 22.1 (continued)

Module | Pin FT:b':b EE::: S’ i:I Description
M13 1 | wiacza | EHB312+ %gR%rﬁgg;ic Heater lead end - wire toward cold mass end plate
M13 2 | W2aQ2A | EH8312- an?e?%éggmc#lj?jter lead end - wire toward cold mass mag
M13 3 | wiba2a | EHB322+ giﬁg ?éyggﬁn::z }ilf)ater non-lead end- wire toward cold mass end
M13 4 | woba2a | EHR322- Q2A Cryogenic Heater non-lead end- wire toward cold mass mag

center (CERN #2 |-)

M13

Emp

Emp

No connection

Q28 Cryogenic Heater lead end - wire toward cold mass end plate

M14 1 | W1aQ2B { EH8332+ (CERN #1 1+)
) Q28 Cryogenic Heater lead end - wire toward cold mass mag
M14 2 | W2aQ2B | EHB332 center (CERN #1 I-)
Q2B Cryogenic Heater non-lead end- wire toward cold mass end
M14 3 | Ww1bQ2B | EM8342+ plate (CERN #2 I+)
M4 4 | wobazg | EHgaa- Q2B Cryogenic Heater non-iead end- wire toward cold mass mag

center (CERN #2 {-)

Em

EH8313+ —

No connection

M15 1 W1aQ3 Q3 Cryogenic Heater lead end - wire at top (CERN #1 1+)

M15 2 W2aQ3 | EH8313- Q3 Cryogenic Heater lead end - wire at bottom (CERN #1 |-)
M15 3 | W1bQ3 { EHB323+ Q3 Cryogenic Heater non-lead end - wire at_top (CERN #2 |+)
M15 4 ] W2bQ3 | EH8323- Q3 Cryogenic Heater non-lead end - wire at bottom (CERN #2 [-)
M15 5 Emp Emp

No Connection

Blank Module

Empty

YT1121+

Empty

M17 1 H1aQ1 | YT1111+ [ HA1 [Q1 Protection (Strip) Heater, ("a" circuit) (CERN lead #1+)
M17 2 Empty Empty No connection
M17 3 H2aQ1 { YT1111- | HA2 |Q1 Protection (Strip} Heater, ("a" circuit) (CERN lead #1-)
M17 4 Empty Empty No connection

5

Q1 Protection (Strip

No connection

H1aQ2a |YT1112+ Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit {FNAL lead A+)
Empty Empty No connection
H2bQ1 YT1121- |HB2 |Q1 Protection (Strip) Heater, ("b" circuit) (CERN lead #2-)

Empty

Empty

Q3 LMOQXC Cold Mass Module Assembly

No connection

LHC Seria! No.: LMOXC03-1
Notes: Re-issued per DR No. 4243
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Table 22.1 (continued)

— M20

. Fermilab CERN KEK o
Module ] Pin Label Label | Label Description
) Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A-)
M1i9 1 H2aQ2a | YT1112 (CERN load #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 connection
M19 5 H2bQ2a | YT1122- Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B-)

(CERN lead #2-)

¢

2

Empty :

1 O connection
i Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A-)
M20 | 2 Y1132 (CERN lead #1-)
M20 3 Empty No connection
Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit {FNAL lead A+)
M20 | 4 YT1132+ (CERN lead #14)
M20 5 Em No connect:on
Q2b Protection (Sh‘lp Heater 1.2 & 3-4 cnrcu:t (FNAL Iead B+)
M21 1t | H1bQ2b | YT1142+ (CERN lead#2+)
M21 2 Empty Empty No connection
M21 3 H2bAZb | YT1142- 9\2_{),.1:.”:?‘80?!92 (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B-)
(CERN iead #2-)
4 Empty Empty No Connection
5 H1aQ3 YT1113+ 1 HA1 03 Protec‘uon Strip) Heater, ("a" circuit) (CERN lead #1+
S T T e e
M22 1 Empty Empty TNo Connection
M22 2 H1bQ3 | YT1123+| HB1 |Q3 Protection (Strip) Heater, ("b" circuit) (CERN iead #2+)
M22 3 Empty Empty No Connection
Mz2 4 H2aQ3 | YT1113- | HAZ2 1Q3 Protection (Strip) Heater, ("a" circuit) (CERN fead #1-)
5

. 03 Protectlon (Strlp)Heater "b" leCUIt)

No Conneci on_

Q3 LMQXC Cold Mass Module Assembly

1 H2bQ3

2 |Empty No Connection
3 IEmpty Empty No Connection
4 |Empty Empty No Connection
5 [Empty Empty No Connection

LHC Serial No.: LMQXC03-1
Notes: Re-issued per DR No. 4243.
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Module | Pin Ff_’:‘b‘gb CERN Label Iii:I Description
m24 1 Blank Module
M24 2
M24 3
M24 4
M24 5
Note: Pin Numbers of Module M25 are not listed in numerical order.
M25 1 TaQ1l I+ TT8311 I+ Q1 RTD, primary Wire color: Yellow
M25 2 TaQ1_|- TT8311 I- Q1 RTD, primary Wire color: Green
M25 3 TaQ1_V+ 778311 U+ Q1 RTD, primary Wire color: Black
M25 4 TaQ1 V- TT8311 U- Q1 RTD, primary Wire color: Red
M25 5 ThQ1_ 1+ TT8321 i+ Q1 RTD, redundant: Wire color: Yellow
M25 6 ThQ1_I- TT8321 I- Q1 RTD, redundant: Wire color: Green
M25 11 TbQ1_V+ TT8321 U+ Q1 RTD, redundant: Wire color: Black
M25 10 ThQ1_V- 1718321 U- Q1 RTD, redundant. Wire color: Red
M25 9 TaO2a I+ TT8312 I+ Q2a RTD, primary Wire color: Yellow
M25 8 TaQ2a_l- T18312 |- Q2a RTD, primary Wire color: Green
M25 7 TaQZa_V+ [TT8312 U+ Q2a RTD, primary Wire color: Black
M25 12 TaQ2a_V- [T78312 U- Q2a RTD, primary Wire color: Red
M25 13 TbQ2a_l+ TT8322 I+ Q2a RTD, redundant: Wire color: Yellow
M25 14 ThQ2a_I- TT8322 |- Q2a RTD, redundant: Wire color: Green
M25 15 TbQ2a_V+ |TT18322 U+ Q2a RTD, redundant: Wire color: Black
M25 16 ThQ2a_V- TT8322 U- (2a RTD, redundant: Wire color: Red

Empty

Empty

26 are not listed in numerical order.

No connection

Numbers of Module M
M26 1 TaQ2b_I+ TT8332 |+ Q2b RTD, primary Wire color: Yellow
M26 2 TaQ2b_l- 178332 |- 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 color: Red
M26 5 TbQ2b_i+ TT78342 |+ Q2b RTD, redundant: Wire color: Yellow
M26 6 TbQ2h |- 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
M26 9 TaQ3_ I+ TT8313 I+ Q3 RTD, primary Wire color: Yellow
M26 8 TaQ3_l- TT8313 I- Q3 RTD, primary Wire color: Green
M26 7 TaQ3 _V+ TT8313 U+ Q3 RTD, primary Wire color: Black
M26 12 TaQ3_V- TT78313 U- Q3 RTD, primary Wire color: Red
M26 13 TbQ3_I+ TT8323 I+ Q3 RTD, redundant: Wire color: Yellow
M26 14 ThQ3_I- TT8323 |- Q3 RTD, redundant: Wire color: Green
M26 15 ThQ3_V+ T78323 U+ Q3 RTD, redundant: Wire color: Black
M26 16 TbQ3_V- TT8323 U- Q3 RTD, redundant: Wire color: Red

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMQXC03-1
Notes: Re-issued per DR No. 4243,
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Hypertronics Connector Pin Locations (Q3 non-IP end)
VIEW: Male (pin) solder cup side

6 O17es ®17 : :
s ot oiclo5 o1 o1 |70 {50 [50 [5® [50. {5 }50 [5@ (50 [50 (50 [50 [50 [50 [50 [50 |50 [s50 |s5@ |50 |5@ |5 ise iso
. .10 15 |oa 10 .5 40 140 (4® 140 {48 |40 [a® |40 (20 40 {ae lze l4® |40 (4@ {40 |1e 40 [48 (40 [4@ 140 a8 |40 ’_

o1 ‘89 o12les 09 old 3¢ {30 (30 (3@ |30 (38 |30 |38 |30 [3@ [3e [38 [36 |30 [30 [38 |3e [30 {38 (30 |30 |30 {38 |30 Wires
02 "% eulen ¥P 913[20 [2° |20 {20 |20 [20 {28 [20 [20 |28 (20 [28 20 |20 {20 [20 [28 {20 |20 |20 [20 |20 [20 |20 »
o7 &7 10 |1® (10 |1® |10 [1® |10 (19 |10 j1@ |1@® 10 [1® 10 [1® [1® {18 [10 |10 [1® |1® [1® ]1@ 10 [

1 012 |#1 012 i
M6 M25 M24 M23 M2Z MZ1 M20 MI9 MIB MI7 MIE MIS M4 MI3 MIZ M1 MO M3 M8 M7 M6 M5 ME M3 M2 M

ot

® 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.

r__ }
3 Black U+
- Yellow 1+
= RedU- §
= Green | -
Individua! Thermometer Layout

Note(s):

Ensure the Hypertronics cover has NOT been installed.

Technician(s}

Q3 LMQXC Cold Mass Module Assembly
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222 Assemble/Install Hypertronics Connectors, without Cover at IP End as per Q3 Module
Assembly (ME-369900). Pin Numbers for connectors are shown in Table 22.2 below.
Table 22.2
. Fermilab| CERN KEK e
Module Pin Label Label Labe Description
M1 1 Blank Module
M1 2
M1 3
M1 4
M1 5
M2 1 VTaiQt |EE1111  Jal Q1 Lead Voitage Tap “a” , primary
M2 2 VTa2Qi [EE1121  |a2 Q1 Lead Voltage Tap "a", redundant
M2 3 vTc1Q1 |EE1211 et Q1 Center Voltage Tap "c¢", primary
M2 4 VTc2Q1 |EE1221 |2 Q1 Center Voltage Tap "¢", redundant
M2 5 vTb1Q1 |EE1311 bl Q1 Lead Voitage Tap "b", primary
M3 1 VTc1QPRa |EE1212 Q2a Center Voltage Tap "c", primary
M3 2 Empty Empty No connection
M3 3 VTa2Q2a |EE1122 Q2a lead Voltage Tap "a", redundant
M3 4 VTa1Q2a {EE1112 Q2a Lead Voltage Tap "a", primary
5 EE1321 Q1 Lead Voltage Tap "b"

B i : - Z i : e et A e
M4 1 VTc2Q2a |EE1222 a Center Voltage Tap "¢, redundant
M4 2 Empty Empty No connection
M4 3 VTb1Q2a |EE1312 Q2a | ead Voltage Tap "b", primary
M4 4 VTh2Q2a |EE1322 Q2a Lead Voltage Tap "b", redundant
M4 5 VTb1Q2b |EE1612 Q2b lead Voitage Tap "b*, prima
M5 1 Empty Empty No connection
M5 2 VTc2Q2b |EE1522 Q2b Center Voltage Tap "c", redundant
M5 3 VTciQ2bh |[EE1512 Q2b Center Voltage Tap "¢, 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

5

Q3 LMQXC Coid Mass Module Assembly

Rev.C

LHC Serial No.: LMOXC03-1
Notes: Re-issued per DR No. 4243,
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Table 22.2 (continued)

Module Pin FT:;):?‘) E:::: Ii E.:I Description |
M8 1 VTHA EE8121 ;cgée):::'o,r ;flt:gde)tap Q1-H1 {skew dipole) (on MCBX,
M8 o VTV EE8111 I(\L‘,IocrrBe;(:,tor\; (\;g;?\?i 'fli)e SJ)—W {normal dipole) (on
M8 3 VTH2 EE8122 I\Cd%rrBe)c(:'t_;)lr :flltzgde)tap Q2-H2 (skew dipole) (on MCBX,
M8 4 VTV2 EE8112 Corrector voltage tap Q2-V2 {(normal dipole) (on

MCBX, MCBXV, A+ lead)

No connection

W1aQ1

EH8311+

) Qogemc

I+)

w2a0n

EH8311-

Q1 Cryogenic Heater fead end - wire at bottom (CERN
#11-)

W1ibQ1

EH8321+

Q1 Cryogenic Heater non-lead end - wire at top
{CERN #2 1+)

W2bQ

EH8321-

Q1 Cryogenic Heater non-iead end - wire at bottom
{CERN #2 |-)

No connection

i

Q2A Cryogenic Heater lead end - wire toward cold

Emp

M1 ! W1aQ2A | EH8312+ mass end plate (CERN #1 1+)

M1 1 5 W2aQ2A | EHB312- gizscn?:ggigz e!-:eiét;; Izageir_\)d - wire toward cold

M11 3 W1bQ2A | EHB329+ giis(;r:gg;:ti; }(-{gglt:g} r;c;n;ie;ad end- wire toward cold

M1 1 4 W2bQ2A | EHa322- ﬁi@scn:fggigiri;ig;; rlljor;-zlelz-a)d end- wire toward coid
_ M11 5 Emp

No connection

Q2B Cryogenic Heater lead end - wire toward cold

M12 1 W1aQ28B | EHB332+ mass end plate (CERN #1 |+)
M12 5 w2aQ2B | EHe332- Q2B Cryogenic Heater lead end - wire toward cold
mass mag center (CERN #1 1-)
Q2B Cryogenic Heater non-lead end- wire toward cold
M12 3 | W1bQ2B | EHB342+ mass end plate (CERN #2 I+)
Q2B Cryogenic Heater non-lead end- wire toward cold
M12 4 W2bQ2B | EH8342 mass mag center (CERN #2 {-)
Empt Empty No ¢ tion

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMQXC03-1
Notes: Re-issued per DR No. 4243,
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Table 22.2 (continued)

Fermilab] CERN
Label Label

Pin

KEK
Label

Description

Blank Module

Y1111+

Q1 Protection (Strip) Heater, ("a" circuit) (CERN lead

No connection

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

No connection

No connection

Nt 7

3

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

Emp Emp

M15 2 HiaQ2a |[YT1112+ lead A+) (CERN lead #1+)

M15 3 Empty Empty No connection

M15 4 H2bQ1 YT1121- [HB2 Q1 Protection (Strip) Heater, {"b" circuit) {CERN lead
M15 5 No connection

] Q2artelon(trlp) Heater, 1-4 & 2-3 circuit (FNAL

o

M16 1 H2aQ2a |YTii112- lead A-} (CERN lead #1-)
M16 2 Empty Empty No cohnection
Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL
M16 3 H1bQ2a |YT1122+ lead B+) (CERN lead#2+)
M16 4 Empty Empty No connection

_Mie 5 H2bQ2a [YT1122-

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

M17 1 Empty Empty No 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

4 H1aQ2b |YT1132+

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

Emp

H1bQ2b |YT1142+

No connection

e
Q2b Protection (Strip} Heater, 1-2
lead B+) (CERN lead#2+)

. 3-4 Gircuit (FNAL

1
M18 2 Empty Empty

No connection

H2bQ2b  |YT1142-

|lead B-) (CERN lead #2-)

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

No connection

3
M18 4 Empty Empty
5 Empty Empty

No connection

1 Blank Module
M1 2
M19 3
M19 4
M19 5

Q3 LMQXC Coid Mass Module Assembly

LHC Serial No.: LMOXC03-1
Notes: Re-issued per DR No. 4243,
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Table 22.2 (continued)

EERRYT

: PIN NUMBERS

Module | Pin F‘f_’::,t‘l’b CERN Label Iii':l Description
NOTE: PIN NUMBERS OF MODULE M20 ARE NOT LISTED IN NUMERICAL ORDER.

M20 1 TaQi_l+ TT8311 i+ Q1 RTD, primary Wire color: Yellow
M20 2 TaQ1_)- TT8311 - Q1 RTD, primary Wire color: Green
M20 3 |TaQl_V+ TT8311 U+ Q1 RTD, primary Wire color: Black
M20 4 [TaQi_v- TT8311 U- Q1 RTD, primary Wire color: Red
M20 5 TbQ1_ I+ TT8321 I+ Q1 RTD, redundant: Wire color: Yellow
M20 6 ThQi_I- T78321 I- Q1 RTD, redundant: Wire color: Green
M20 11 ThQ1_V+ TT8321 U+ Q1 RTD, redundant: Wire color: Black
M20 10 |TbQ1_V- TT7T8321 U- Q1 RTD, redundant: Wire color: Red
M20 9 TaQ2a_l+ TT8312 I+ Q2a RTD, primary Wire color: Yellow
M20 8 TaQ2a_I- TT8312 |- Q2a RTD, primary Wire color: Green
M20 7  |TaQ2a_V+ [TT8312 U+ Q2a RTD, primary Wire color: Black
M20 12 [TaQ2a V- [TT8312U- Q2a RTD, primary Wire color: Red
M20 13 |ThQ2a I+ TT8322 I+ Q2a RTD, redundant; Wire color: Yellow
M20 14 |ThQ2a_l- TT8322 I- Q2a RTD, redundant: Wire color: Green
M20 15 {TbQ2a_V+ |T78322 U+ Q2a RTD, redundant: Wire color: Black
M20 16 {ThQ2a_V- TT8322 U- Q2a RTD, redundant: Wire color: Red
M20 No connection

(23 LMQXC Cold Mass Module Assembly

NOTE

FM21 1 TaQ2b_l+ 718332 I+ Q2b RTD, primary Wire color: Yellow
M21 2 TaQ2b |- TT8332 |- Q2b RTD, primary Wire color: Green
M21 3 TaQ2b_V+ JTT8332 U+ Q2b RTD, primary Wire color: Black
M21 4 TaQ2b_V- [T78332 U- Q2b RTD, primary Wire color: Red
M21 5 ThQ2b_1+ TT8342 I+ Q2b RTD, redundant: Wire color: Yellow
M21 6 TbQ2b_I- T78342 I- Q2b RTD, redundant: Wire color: Green
Mz21 11 ThQ2b_V+ [TT78342 U+ Q2b RTD, redundant. Wire color: Black
M21 10 |TbQ2b_V- |T78342 U- Q2b RTD, redundant: Wire color: Red
M21 9 Empty Empty No connection
M21 8 Empty Empty No connection
M21 7 Empty Empty No connection
M21 12 |Empty Empty No connection
M21 13 |Emply Empty No connection
M21 14 |Empty Empty No connection
M21 15  |Empty Empty No connection
M21 16 |Empty Empty No connection

Emp No connection

S

LHC Serial No.: LMOQXC03-1
Notes: Re-issued per DR No. 4243,
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Hypertronics Connector Pin Locations Q3 Lead (IP) End

Specification # 5520-TR-333729
June 8. 2605

VIEW: Female (receptacle) solder cup side

Rev. C
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e
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28
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.40
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10

50
4@
30
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18

50
40
30
10

50
40
30
29
19

5@
40
3e
2
10

50
40

38

20

1@

1®

5@

4®

38
20

50
48
3e
20
19

5C

40
30

20
10

@ Hole filled in grey: Wire soldered to pin.

M9 MIE M17 M6 MI5 Mi4 M3 M2 M1 MIO M9 MB M7 M6 M5 M4 N3 M2 MY

® Hole with dot in center: Pin exists but no wire soldered to it.
O Hole filled in white: No pin. Hole is drilled out.

PR

Black U+
Yellow 1+
Red U -

Green | -

Individual Thermometer { ayout

Note(s):

Ensure the Hypertronics cover has NOT been installed.

Technician(s)

Q3 LMQXC Cold Mass Module Assembly
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223 Perform electrical inspections of the Hypertronics connectors:

e

#1 - Test of Q3 Fixed Voltage Taps

Apply 1A current between BUS #1 & BUS #2 on the Feed End (See Figure 22.3-A)
1. Clamp Bus #1 to Bus #2 on Return End.
2. Connect Current Source: BUS #1 to Positive and BUS #2 to Negative.
Use a 3457 or equivalent Digital Voltmeter and record measurement to four decimal places.
Use the Two-Wires Voltage Measurement Technique:
1. Connect Digital Voltmeter LO wire to BUS#2 (or Negative output of Power source).
2. 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 30MIN.

BUS #1
BUS #2
BUS #3 BUS #1 | BUS #2
BUS #4 BUS #3 | BUS #4
Power Bus Location Power Bus Location
Return End Feed End
! Figure 22.3-A
8s
20 :
% g f;';:ll's Description L‘:I;LTS 5;3:;::3 Measured
M5 | 2 | VTa1Q3 |Q3 Lead Volitage Tap "a", primary EE1113 7.0000
M5| 1 | vTa2Q3 {Q3 Lead Voltage Tap "a", redundant EE1123 7.0000
M6 | 3 | VTb1Q3 |Q3 lead Voltage Tap "b", primary EE1313 0.0030
M6| 4 | VTb2Q3 |Q3 Lead Voltage Tap "b" redundant EE1323 0.0030
M6 | 1 | VTe1Q3 [Q3 Center Voltage Tap "c", primary EE1213 3.5000
M6 | 2 | VTc2Q3 [Q3 Center Voltage Tap "¢, redundant EE1223 3.5000
Across BUS #1 and BUS #2:
) Technician(s} Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOQXC03-1

Notes: Re-issued per DR No. 4243,
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#2 — Cryostat Heater Checkout

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

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

Q3 Cryogenic Heater lead end - wire toward cold

mis| 1 |EH8313+ 17 2243 W1aQ3 | ass end piate (CERN #1 1+)

mi5] 2 EH831 3_ W2aQ3 Q3 Cryogenlc Heater lead end - wire toward coid

mgemc Heater non- lead end wire toward

Mis5] 3 EH8323+ 1 7 . . | WibQs cold mass end plate (CERN #2 |+)

Q3 Cryogenic Heater non-lead end- wire toward
mi5| 4 |[EH8323- cold mass mag center (CERN #2 |-

Ww2bQ3

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

mi5| 1 |[EH8313+ | more than W1aQ3

EH323+ moretha i o C 7 -
{GROUND| 29MQ | ——- = ,

Technician(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-]
Notes: Re-issued per DR No. 4243,
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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.

Breakout BOX | EXPected | Measured | =

Resistance, | Resistance, inti
Labels © (')SHM oy Label Description

Pin

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

H1aQ1 Q1 Protection (Strip) Heater, 14 & 2-3
circuit (FNAL lead A+) (CERN lead #1+)

YT1113-
YT1113+

H1bQ3 Q3 Potectlon (Strip) Heater, 1-2 & 3-4
-2 N S— cireuit (FNAL lead B+) (CERN leadi#2+)
30 -)/é ’ 9”?

YT1123+
M23| 1 YT1123-

s T

e

M22) 4 YT1113- more than
GROUND | 20MQ | —

&

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

M22 2_J YT1 1 23 + th H1bQ3 Q3 Protection (Strip) Heater, 1-2 & 3-4
more than

GROUND oM | — e

SEEE e e e ton

Q3 Protection (Strip) Heater, 1-4 & 2.3

M22| 4 YT1113-

more than circuit (FNAL lead A-) (CERN lead #1-)
: % COl 20M Q ;
. P = ‘ ‘ Q3 Protection (Strip) Heater, 1-2 & 3-4
M22| 2 YT1123+ | more than MIPO3 | Circuit (FNAL lead B+) (CERN leadi#2e)
¥ = COIL 20MQ | —— B ; i .
GErE R AT T e 5 L
Technician(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOQX(C03-1

Notes: Re-issued per DR No. 4243.
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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.
% c | Breakout BOX Ri):i):t(a::e:e Rh::?sst:rni: FNAL Description
. y ]
s | | tabels | owm | e
T ST S : S SR e e - e pﬂmawkw“e.
M26 | 9 TT8313 |+ TaQ3 I+ 1o o1or: Yellow
M5 | 8 178313 I- ) TaQ3_I- Q3 RTD, primary Wire
57 | ‘<4l ey W
, primary Wire
M26 | 7 TT8313 U+ TaQ3_Vv+ color: Black
_ |Q3RTD, primary Wire
| TT8313U- | | | TRV looched
Rl R I b b B ¥l ;3 i e S Y i o T i SRty =N QaRTD reahné;nt: i 10
T18323 I+ ThA3 1+ Wire color: Yellow
Q3 RTD, redundant:
M26 | 14 TT8323 |- 57 e =/ TbQ3 } |wire color: Green
- Q3 RTD, redundant:
M26 | 15 T18323 U+ TbQ3_V+ |\ o otor: Black
Q3 RTD, redundant:
TTeIBU- | L 1T e color R
M26 | 9 TT8313 I+ more than TaQ3 |+

GROUND 20MQ | ——

Q3 RTD, redundant:

TeQ3_ I+ e color: Yellow

TaQ3_l+

TT8323 I+ more than

Q3 RTD, primary Wire
color: Yellow

TT831 3 l"’ more than
COIL 20MQ

COIL 20M Q
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC03-1

Notes: Re-issued per DR No. 4243,
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#5 — Test of Q3 Correction Coils

Specification # 5520-TR-333729

Correction Coit =

Bus Number

June 8, 2005
Rev.C
—i 3 a 1 2 7 8 5 6 |
1 v3A V3B | H3A | H3B | B3A | B3B | B6A | B6B !
V2A | V2B | H2A | H2B | B4A | BAB | A4A | AdB
VIA | V1B | 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 Coil bus.

Measure continuity of Q1 Correction Coil bus.

Measure for short between Q1 Correction Coil bus and Ground.

Measure continuity of Q2 Correction Coil bus.

Measure for short between Q2 Correction Coil bus and Ground.

Horizontal Corrector Coil Expected Measured
H3-A CCOIL BUS #1 53 G
H3 B CCO!L BUS #2 _
Vertical Corrector COI| Expected o Measrrrecmlm
V3-A CCOIL BUS #3
19 Q

A2 Corrector Coil

i} CCOIL BUS #4

xpcted

Measured u

A2-A CCOIL BUS #7 100
A2-B CCOIL BUS #8

H3-A ch';lail;i#‘t > 20K Q
V3-A CCS;IBIBJ:SD #3 > 20K Q
A2-A CCOIL BUS #7 > 20K O

B A3 Corrector Corl resrstance

GROUND

Measured
A3-A CCOIL BUS #5 140
A3-B CCOIL BUS #6

BS Corrector Corl resrstance

Expected
B3- CCOIL BUS #7
A us 28 O

Q3 LMQXC Cold Mass Module Assembly

CCOIL BUS #8

Page 89 of 102
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Notes: Re-issued per DR No. 4243,




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

June 8, 2005
Rev. C
A4ACorrector le resnslance xpt ‘{““M-Measured“m :
Ad-A CCOIL BUS #5 120
A4-B CCOIL BUS #6
A3-A CCOIL BUS #1
GND > 20K Q
B3-A CCOIL BUS #3
GND >20K Q
Ad-A CCOIL BUS #7 > 20K O
MBd Coctor o:l relstance Exp T er o
B4-A CCOIL BUS #7 13 0
] Ba—B i CC L BUS #3 _. |
BG CorrectorCon resistance Expected | Measured
B6-A CCOIL BUS #5
B6-B CCOIL BUS #6 1000
B4-A CCOIL BUS #1
GND >20K Q
B6-A CCOIL BUS #3
>20K Q
GND 0 .
Q3 LMOQXC Cold Mass Module Assembly LHC Serial No.: LMQXC(3-1

Notes: Re-issued per DR Ng. 4243,
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Specitication # 5520-TR-333729

“EE8123

~_EE8323

T EE8123

EES123

EE8423

S e

EE8113

" EE8113

EE8323
EE8113

553113 T
EE8223

June 8, 2005
Rev. C
Expected Measured Expected Measured
EE8123 EE8123
EE8113 > 20M Q | >20M Q
EE8123 EE8123
e | 200 | esera | > 200 0

E E8223

EE8313

" EE8323

_ EE8613 _

S{slvian]

EE8313

EE8413 >20MQ EE8313 >20M O

Expected Measured Expected Measured
EE8113 EE8223

>20M Q > 20M Q

EE8423

Expected

Measured

EE861 3

EE8413

EEB613

Q3 LMQXC Cold Mass Module Assembly
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!
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Measure voltage tap to each Correction Caoil
Expected Measured Expected Measured

EE8223

EE8223

Q3 LMQXC Cold Mass Module Assembly
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Measure continuity of Q1 Correction Coil through bus. (Yes or No)
Correction Coil Bus Continuity?
V1A 3
V1B 4
H1A 1
H1iB 2
Measure Correction Coil through bus of Q1 to Ground. (Yes or No)
Correction Coil Bus Continuity?
V1A 3
ViB 4
H1A 1
H1B 2
Measure continuity of Q2 Correction Coil through bus. (Yes or No)
Correction Coil Bus Continuity?
V2A 3
V2B 4
H2A 1
H2B 2
Measure Correction Coil through bus of Q2 to Ground. (Yes or No)
Correction Coil Bus Continuity?
V2A 3
V2B 4
H2A 1
H2B 2
Technician(s) Date
Q3 LMQXC Cold Mass Module Assembty LHC Serial No.: LMQXC03-1

Notes: Re-issued per DR No. 4243.
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#6 — Test of Q3 Feed Through

Measure resistance between all 24 - Q1 feed through signals.

Q1

EXPECTED Q OK?
EE1111 <1Q € £
EE1121 <10 4K
EE1211 <1Q %
EE1221 <1Q AL
EE1311 <1Q a1
EE1321 <10 N
EE8121 <1Q piL
EES111 <10 o i
EHB311+ <1Q ri
EH8311- <10 b
EH8321+ <10 .
EH8321- <1Q o
YT1111+ <10 Ot
YT1111- <10 v
YT1121+ <1Q 0w
YT1121- <10 Oy
TT83111+ <1Q G
TT8311I- <10 Ok
TT8311U+ <1Q Qi
TT8311U- <10 "
TT83211+ <1Q Qi
TT8321!- <10 i
TT8321U+ <1Q oy
TT8321U- <10 i

Q3 LMQXC Celd Mass Module Assembly
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) Measure resistance between all 46 - Q2 feed through signals.
f Q2 Q2
'* EXPECTED Q OK? EXPECTED Q OK?
EE1112 <1Q e TT8322U- <10 DE
EE1122 <1Q O EE1412 <10 'y
F EE1212 <1Q k. EE1422 <1Q Ok.
: EE1222 <10Q Qe EE1512 <10 ok
EE1312 <10 A EE1522 <1Q o
EE1322 <10 O EE1612 <1Q ok
EE8122 <10 Gl EE1622 <10 ol
EE8112 <1Q O EH8332+ <1Q Ol
EH8312+ <1Q o1 EH8332- <1Q ok
EH8312- <1Q Ol EH8342+ <1Q Ol
EH8322+ <1Q (e EH8342- <1Q Ok
EH8322- <1Q Ol YT1132+ <1Q Ok
YTi112+ <1Q Glo YT1132- <10 Ok
YT1112- <1Q ok YT1142+ <i1Q Ok
YT1122+ <10 Ol YT1142- <1Q ok
YT1122- <1Q cle TT83321+ <1Q ok
TT83121+ <10 Al TT8332I- <1Q ok
: , | TT83121- <1Q i T18332U+ <10 Gl
' TT8312U+ <1Q O TT8332U- <1Q Gk
| TT8312U- <1Q CK- TT83421+ <10 DK
? TT83221+ <1Q Olke TT83421- <1Q DL
TT18322l- <1Q Uik TT8342U+ <1Q O
TT8322U+ <10 Gle_ TT8342U- <1Q ] &

%ﬁ:@ﬁﬂ@ 7( (C!‘/r 65
Technician(s) Date '

22.4 Inspect Hypertronics Connector. Ensure that it is free of flux and that Kapton has been installed
properly.
{
Y \ o)

Responsible Authérilnyhysicist Date

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

j ,,J \A

Technician(s)

Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-1
Notes: Re-issued per DR No. 4243.
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230 Final Electrical Inspection
231 Perform an electrical inspection on each of the Individual Quadrants and the Cold Mass. Refer to
the Valhalla and Leader Free Standing Coil Measurement Procedure (ES-292306).
To measure the Resistance of a @3 Cold Mass:
1. Use Valhalla Scientific 43008 digial micro-ohmmeter.
2. SetTest Currentto 0.1 amp.
3. Set Scale to 2V full scale.
4. Turn temperature compensation on.
5. Turn test current off.
6. Connect Iy to “A” Lead as shown in figure 23.1-A.
7. Connect | g to “B” Lead as shown in figure 23.1-A.
8. Turn test current on.
9. Connect Vyand Vi, to voltage taps as shown in resistance table,
10. To measure Total with leads, connect V1o “A” Lead and V o to “B” Lead.
11. Atthe IP End, jumper the 8Ka leads as shown in Figure 23.1-A.
12. Read resistance and record in traveler.
l “B” Lead
8U {[ 4 8Ka
“A” Lead I
8L 8Ka
Q3 Non-IP End (Non-Lead End) I Q3 IP End (Lead End)
Lead Configuration | Lead Configuration
“A” Lead 8K
YALHALLA 43008 " BKa _ (Lett side)
© o d] (o Lead oa |
Resistance Test Temp Yio GTL? 03
Fui! Scale 20mV 200mv 2v  Clrrent Comp
Vohsge T 11 [ 3 5Ka
(Right side)
5Ka 8Ka
Non-IP End iP End

Q3 LMQXC Cold Mass Module Assembly

Figure 23.1-A
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(Q3) Resistance Nomina! 3.35 to 3.45 Q
Voltage Tap Serial Numbers .
g p Sen Total Resistance
Connect| Fermi CERN KEK
Vi |VTalQ3 |EE1113 . | af _
Vo |VTciQ3 |EE1213 cl =493 Q
Vi {VTclQ3 |[EE1213 ci
Vio |VTbIQ3 |EE1313 b1 2.9432  a
Vi |VTalQ3 |EE1113 at
Vio |VTbIQ3 |EE1313 b1 6-803 o)
Totat Resistance with Leads
Nominal 6,75 t0 6.85 Q
Vi Q4 Power Lead
Vio Q3 Power Lead ((9 ’ ?‘7‘-_ é Q)
N / '
Lod 7/6)gs
Ti %chnician( 8) Date s
Check resistance of Redundant Voltage Taps.
Q3 Redundant Voltage Taps Nominal 3.35t0 3.45 Q
Connect Fermi CERN KEK Resistance
Vo VTEc2Q3 EE1223 c2 * 3 / 0
Vi VTc2Q3 EE1223 c2 :
Vio VTb2Q3 EE1323 b2 3 4 ‘7/33 Q
\A,Arww 26/ g
Telhnician(s) Date ! ' 7~
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-1

Notes: Re-issued per DR No. 4243.

Page 97 of 102



TD/Engineering & Fabrication

To measure Ls and Q of a Q3 Cold Mass:

1. Use Agilent 42638 LCR Meter.

Specification # 3520-TR-333729

June 8, 2005
Rev. C

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

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

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

Connect H,,, to “A” power lead as shown in figure 6.2-B
Connect L, to “B” power tead as shown in figure 6.2-B.
Connect Hy,. and Lo buttons to voltage taps as shown below.

“B” Lead

8u

~| 8Ka

5Ka

5U

5Ka

5L

5Ka

2.
3.
4. Push Auto/Hold button to release hold.
5.
6.
7.
8.
9. Read Ls and Q from display and record in table.
“A” Lead
“B” Lead
8L T 18Ka | 5L

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

8L

— 8Ka

Q3 IP End (Lead End)

Lead Configuration

“A" Lead gKa

| (Left side)

BKa

Q3 LMQXC Cold Mass Module Assembly

Figure 23.1-B
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o 1
“B” Lead 8Ka 03
5Ka
=flght side}
5Ka 8Ka
Non-IP End IP End

LHC Serial No.: LMQXC03-1

Notes: Re-issued per DR No. 4243.
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(Q3) Inductance Nominal 15 to 16 mH
Volitage Tap Serial Numbers
Gonnect] Formi CERN KEK Total Inductance
Hpor |VTalQ3 |EE1113 al
Leor |VTclQ3 |EE1213 c1 /S. 33 mH
HPOT VTC1Q3 EE1213 cl - .
Leor |VTbIQ3 |EE1313 b1 /S . 287 mH
Nominal 30 to 32 mH
Total Inductance
Hpor VTalQ3 EE1113 al
Leor |VTbIQ3 |EE1313 bi 30, /0 mH
(Q3) Q-Factor Nominal 1.0 to 1.2
Voltage Tap Serial Numbers
= Total
Connect]| Fermi | CERN | KEK otal Q
HPOT VT&IQ?’ EE1113 al
Lpo“r VTelQ3 EE1213 ¢l /i/
Hpo‘r VTclQ3 EE1213 c1 _
Lpor [VIbIQ3 |EE1313 b1 /. ]
Nominal 1.0 to 1.2
Total Q
HPOT VTalQ3 EE1113 al
Technician(s) Dat
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC03-1

Notes: Re-1ssned per DR No. 4243.
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To measure the resistance of a Thermometer (RTD):
Use Hewlett Packard HP3457A digital multimeter.
Record temperature of building within +/- 5 degrees.

B

LN ;r;

Press line button to turn fine on.

Connect wires as shown in Figure below.
U+ (Black) to Sense HI
I+ (Yellow) to Input Hi
U- (Red) to Sense LO
I- (Green} to Input LO
Push biue button {function key) once.
Push OHMF button.

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

Read resistance in ohms and record in traveler.

Specification # 5520-TR-333729

i Hewlett
Packard

HP3457A

AW

s e o |
| — ) |
s [ s s e

[ oo § s [ s I
o e (s [ s
s e I o s

SENSE INPUT

K@l §

June 8, 2005
Rev. C

Line =1 £ e s I s | e [ s e QR S ] e e e
Ooo aaen [ e |
I iy
OHME éuﬂon Blue (function} Button

U+ Black]

1+ Yellow
U Red p——— "

|- Green

Thermometer
{RTD)

To measure the resistance of a Cryogenic (Warm-up) Heater
Use Hewlett Packard HP3457A digital multimeter.

Record temperature of building within +/- & degrees.

Press fine button to turn line on.

Connect wires as shown in Figure below.

Push blue button (function key) once.

Push OHMF button.

Verify arrow in readout is above the 4WQ (meaning a 4 wire resistance measurement).
Note: Although this is technically a 4 wire measurement, it is effectively a 2 wire

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

PPN

Hewlett
Packard HP3457A SENSE INPUT
: | [ o [ o Y ot | o [ [ veure [ e |
| s [ s | |e|a0ad;
= === ===
Lne (2 3 3 | e I s s oo
Doopoog Jre
i —=
OHMF Button Blue {function) Button
Warmup
Heater

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-1

Notes: Re-issued per DR No. 4243,
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232 Hipot according to table below. Hipot to 3kV. Maximum leakage is 3pA.

Have Crew Chief verify setup and sign below before continuing.

Crew Chieft ' 1 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
Heaters

Hipot Coil to Heaters and Ground.

High Potential Grounded Floating Leakage

Strip Heaters, Yoke, Q3 Instrumentation Bus,
Al Coils 8kA and 5kA Lead Busses and Corrector Coil Nothing
Busses, RTD's and Warm-up Heaters

o
LD
Technician(s) ’ Date

233 Ensure electrical measurements are acceptable and confirm Hypertronics Connector has been
instaj}bci properly.

/ p // C
it Al /é. L (o Vvl Joear s

Responsible yeﬁ'ty}?hysicist Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC03-1
Notes: Re-issued per DR No. 4243,
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24.0 Production Complete

24.1 Process Engineering verify that the Q3 Cold Mass Module Assembly Traveler {5520-TR-333729)
is accurate and complete. This shall include a review of all steps to ensure that ail 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 Respensible
Authority for conformance before being approved.

Comments:

b A l8/o5

L=

Process Engineerf[)ﬁsiyée Date

Q3 LMQXC Cold Mass Module Assembly LLHC Serial No.: LMOXC03-}
Notes: Re-issued per DR No. 4243
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TD / Engineering Fabrication Specification No.: 5520-FM-318902
February 1, 2002

Rev. K
Traveler Title: Specification No: Revision: DR No:
| LHC Q3 LMQXC Module Assembly Traveler | | 333729 | | B [ | 4243
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
| 23.2 [ 369900 [ [ LMQXC03 ] [ o ]

Discrepancy Description:

The coil to heaters and ground hipot failed. It failed at 6 volls.

Originator: Date:
Steve Gould 5/26/2005 |

Cause of Nonconformance:

The bus assembly, as it enters the back of the spider. is insulated to protect it from the metal tube that exits the dome, The
insulation consists of kapton surrounded by glass tape tied with keviar string. A 1/16 inch thick layer of G-11 is enclosed layed
on the bottom of the lead, and the glass tape surrounds it. On this magnet, the lead contacted the transition between the metal
tube and the dome, slitting the glass tape, and allowing the copper lead slide out from under the G-11 strip. The lead is now
contacting the dome, causing a ground short.

Responsible Authority: Date:
Rodger Bossert 5/2712005

Discrepancy Report Form DR No: 4243
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Rev. K

Disposition:

Remove dome {only front section). Re-insulate bus with a new system that will not allow the bus to contact the metal tube.
Disposition verify notes: (Re-issued TR-333729 LMQXCO03-1 per production request. - John Szostak 6/20/05)

Responsible Authority: Date: :
r Rodger Bossert l 5/2712005 J

Corrective Action to Prevent Recurrence:

Correction made to LMQXCO03 will need to be made to all future Q3 module assemblies.

Responsible Authority: Date:

1 Rodger Bossert | | 512712005 |
Corrective Action/Disposition Verified By: Date:

| John Szostak | [ 61202005 11:17:46 AM |
Will Configuration be affected?: . YES vl NO

Identified problem area:

{_ Material [ Manpower V| Method [ Machine L Measurement

Reviewed By: Date:
Bob Jensen 11/7/20035

Discrepancy Report Form DR No: 4243
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