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TD/Engineering & Fabrication

Specification # 5520-TR-333731

November 10, 2005

"™

Rev.D
3 Revision Page (1 of 2)
Revision  Step No. Revision Description TRR No. Date
None N/A Initial Release N/A 1/14/05
A 1.6 Added Step. “Protect the bellows during all stages of production.” 1706 2/28/05
DR No. HGQ-0500. i
43 Modified Step. Moved to after electrical Inspection per Production request.
LQXCO01i. New Step 6.7.
4.4 Modified Step. Moved to after electrical Inspection per Production request.
LQXCO1. New Step 6.8.
4.8 Modified Step. Changed to “At the Non-IP End, measurc and record the
length of the conductor (in mm) from the ‘flat’ of the magnet dome to the end
of the conductor and record in the box provided below. New Step 4.5.
(+/- 10mm)” LQXCO1.
53 Modified Step. Moved to after electrical Inspection per Production request.
LQXCO1. New Step 6.9.
54 Modified Step. Moved to after electrical Inspection per Production request.
1.QXCO1. New Step 6.10.
5.7 Modified Step. Changed to “At the IP End, measure and record the length of
the conductor (in mm) from the ‘flat’ of the magnet dome to the end of the
conductor and record in the box provided below. (+/- 10mm)” New step 5.5.
LQXCOL1.
6.8 Added Step. “Label the Leads “A” and “B” as per Figure 6.8-A below.”
7.2 Modified Step. Added “...and the Fixed End Flange (ME-390020)...” per
LQXCo1.
7.4.1 Modified Step. Changed to “Install Cold Mass Collar (ME-390202) and
secure using Bolt (MA-393191), and Plain Washers (MA-393060), and Lock
Washers (MA-393061) per Q3 Shipping Restraint Assembly (ME-390250).”
7.5.1 Modified Step. Changed to “Install Cold Mass Collar (ME-390202) and
secure using Bolt (MA-393191), and Plain Washers (MA-393060), and Lock
Washers (MA-393061) per Q3 Shipping Restraint Assembly (ME-390250).”
79 Modified Step. Changed to “Install the Vinyl Flange Covers (MA-390491),
(MA-390492), (MA-390493), (MA-390494), & the Alignment Fiducial
Covers (MA-390495).”
7.10 Modified Step. Changed to “Are Accelerometers (Shock Recorders) available
for installation? (3Yes - Install Accelerometers as per Responsible Authority
and Figure 8.10-A. below. ONo - Accelerometers are NOT available for
installation.” DR No. HGQ-0512.
7.11 Modified Step. Added Note “Example: If Serial No. at bottom of Traveler
is: LQXC02 Stencil Serial No. should be: HCLQXC_001-FL 000002
7.12 Modified Step. Added Note “Example: If Serial No. at bottom of Traveler
is: LQXCO02 Stencil Serial No. should be: HCLQXC_001-FL000002”
93 Modified Step. Changed MA-393384 to MA-393386, per production request.
B 33 Added Step. “Perform a Leak Check of the Q3 Cryostat Assembly.” Per 1737 5/25/05
production request.
43 Modified Step. Added Note. “Protect the Bellows during all stages of
production.”
6.2 Modified Step. Modified Electrical Table. Removed “Voltage Tap Serial
Numbers”.
7.2 Modified Step. Added Note. “Protect the Bellows during all stages of
production.” '
7.8 Modified Step. Added Note. “Protect the Bellows during all stages of

LHC Q3 LQXC Shipping Traveler

production.”
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Revision _ Step No.

Revision Page (2 of 2)

Revision Description

Specification # 5520-TR-333731

November 10, 2005
Rev.D

TRR No. Date

C 33
6.0
9.3
D 4.0
52

LHC Q3 LQXC Shipping Traveler

Removed Step. “Perform a Leak Check of the Q3 Cryostat Assembly.”
Performed at the end of Cryostat Final Assembly (333730).

Moved Step. Moved Electrical Inspection to after Purge of Magnet per
production request.

Modified Step. Changed to “Acquire and install the following parts.” Per
production request.

Modified Steps. Added Step Numbers and instructions to each individual

signoff.
Modified Step. Added Crew Chief signoff.
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TD/Engineering & Fabrication Specification # 5520-TR-333731
November 10, 2005

Rev.D
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 crasures or white out will be permitted to any documentation. All incorrectly entered data shall

be corrected by placing a single line through the error, initial and date the error before adding the
correct data.

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

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

15 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 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

5 //6 0/06

Date ' |

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC09-0
Notes:
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TD/Engincering & Fabrication Specification # 5520-TR-333731
November 10, 2005

Rev.D
? 3.0 Magnet Electrical Preparation
3.1 Does magnet require a purge of compressed dry nitrogen (N3)?
(¥_vES, PURGE REQUIRED, Proceed to Step 3.2.
[J NO, PURGE NOT REQUIRED, Proceed to Step 4.0.
/ 5/3//0¢,
Rcsp nslblé'\Auﬁnul1ty/Phy>1u>l Date
3. If YES box was checked in Step 3.1, perform a required purge for a minimum of 2.5 days
days maximum) at a flow rate of 5 CFH of N».
: Purge Flow
Purge Time Purge Date &
Rate
Finish | ' cco F-V-06 ST
ki
o ¥ S ¢
T?ﬁician?s) Date
)
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC09-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333731
November 10, 2005
Rev.D

) 4.0 Final Electrical Inspection

4.1 At the IP End, jumper the two 5Ka leads together. At the Non-IP End, mcasure the resistance of
the 5Ka Busses and record below.

I “B” Legd ‘
8u 8Ka
“A” Lead I
8L - —{ 8Ka
Q3 Non-IP End (Non-Lead End) l Q3 1P End (Lead End)
Lead Configuration | Lead Configuration
“A” Lead gKa 8Ka
g (Left side)
“B” Lead 8Ka 5Ka

B Q3

VALHALLA 43008 5Ka

5Ka
SCIENTIFIC 1 A@ , N E = {Right side)
Hi H|
-m o o 5Ka 8Ka
Resistance 0 G Non-IP End IP End

Test Temp Vio Lo
Fuill Scale 20mV 200mV 2v  Current Comp
Voltage  Cmdd ) £33

Figure 4.1-A

Q3 Non-IP End
Lead Resistance
5Ka Leads ] — I
(Jumpered at IP End) i Qf

< /

‘ _.Iff(/Ccz__..) Of” 5 QC,

Tyzﬂnician(s) Date
)
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC09-0

Notes:
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TD/Engineering & Fabrication

Specification # 5520-TR-333731
November 10, 2005

Rev.D
) 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:
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 4.2-A.
7. Connect I o to “B” Lead as shown in figure 4.2-A.
8. Turntest current on.
9. Connect Vy and V o to voltage taps as shown in resistance table.
10. To measure Total with leads, connect Vi to “A” Lead and V| to “B” Lead.
11. Atthe IP End, jumper the 8Ka leads as shown in Figure 4.2-A.
12. Read resistance and record in traveler.
' “B” Lead
8uU ‘1 8Ka
“A” Lead I
K
8L - 8Ka
Q3 Non-IP End (Non-Lead End) l Q3 IP End (Lead End)
Lead Configuration | Lead Configuration
“A” Lead 8K
Scime_19008 1A = (Left side) e
@ "o e~ S “B” Lead 8Ka
Resistance Test Temp VLoo O-TE- 03
Fult Scale 20mV 200my 2V Current Comp
Voltage [C—T—T—1 [ 5Ka
(Right side)
5Ka 8Ka
Non-IP End IP End

LHC Q3 LQXC Shipping Traveler

Figure 4.2-A

LHC Serial No.: LOXC09-0
Notes:
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TD/Enginccring & Fabrication

4.2 Measure the Resistance of the Q3 Cold Mass.

Specification # 5520-TR-333731
November 10, 2005
Rev.D

. Nominal 3.35 to 3.45 Q@
(Q3) Resistance
Total Resistance
Connect| Fermi CERN KEK
Vi |VTalQ3 |EE1113 al L ‘
Vio |VIcIQ3 |EE1213 | cf 2,43 Q
Vi |VTc1Q3 |EE1213 ci ~
Vo |VIblQ3 |EE1313 b > Q
Vu |VTalQ3 |EE1113 al B g ‘7
Vio |VTbiQ3 |EE1313 b1 o Q
Total Resistance with Leads
Nominal 6.75 to 6.85 Q
Vi "A" Power Lead , ,
Vio " "B" Power Lead (- Z & Q
,/',( £ Q -G
Technician(s) Date
43 Measure the resistance of Redundant Voltage Taps.
Q3 Redundant Voltage Taps Nominal 3.35 to 3.45 Q
Connect Fermi CERN KEK Resistance
Vi VTa2Q3 EE1123 a2
Vio VTc2Q3 EE1223 c2 ™D
Vi VTc2Q3 EE1223 c2 ~ e
Vio VTb2Q3, |  EE1323 b2 S

/7/

Technician(s)

(.

P

LHC Q3 LQXC Shipping Traveler
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TD/Engineering & Fabrication Specification # 5520-TR-333731
November 10, 2005
Rev.D

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

SR A

6. Connect H,, to “A” power lead as shown in figure 4.4-B
7. Connect L., to “B” power lead as shown in figure 4.4-B.
8. Connect Hyyand Ly, buttons to voltage taps as shown below.
9. Read Ls and Q from display and record in table.
I “B” Lead
8su F : - _.I 8Ka
“A” Lead I
8L l‘ : _.l 8Ka
. Q3 Non-IP End (Non-Lead End) I Q3 IP End (Lead End)
) Lead Configuration [ Lead Configuration
“A” Lead g8Ka 8Ka
Rattont 28 - (Left side) —
fsm @m0 | E|=1|0l8]0]E “B” Lead B8Ka Q3
O, SRR e | | HEE0 sKa
ur Dot Hoyr [Auta |
© ? o0 ? DD LGN (Right side)
L_' { 5Ka 8Ka
Non-IP End IP End
Figure 4.4-B
)
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC09-0
Notes:
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TD/Engineering & Fabrication

4.4 Measure the Inductance (Ls) of the Q3 Cold Mass.

Specification # 5520-TR-333731
November 10, 2005
Rev. D

(Q3) Inductance Nominal 15 to 16 mH
commect] Fermi CERN KEK Total Inductance
Hpo'r VTalQ3 EE1113 ai
Lpor |VTclQ3 |EE1213 cl 5 3y mH
HPOT VTC1Q3 EE1213 ci
Leor |[VTbIQ3 |EE1313 b1 J &2l mH

Nominal 30 to 32 mH
Total Inductance
Hpor |VTalQ3 |EE1113 al
"Zl/ sty
Leor |VTb1Q3 4EE1313 b1 e ] mH|
(77 GNPl
Techniciaxl\CsL( ) Date

45 Measure the Q-Factor (Q) of the Q3 Cold Mass.

(Q3) Q-Factor Nominal 1.0 to 1.2
Connect| Fermi CERN KEK Total Q
Hpor |VTalQ3 |EE1113 af |
Leor |VTc1Q3 |EE1213 c1 J /
Hpor |VTcl1Q3 |EE1213 1 |
Lpor |VTbIQ3 |EE1313 b1 /, /
Nominal 1.0to 1.2
Total Inductance
Hpor |VTalQ3 |EE1113 al 7
Leor [VTb1Q3 4EE1313 b1
" G, < Ok
Techniciansf’ ==
/j}
.\\'/./

LHC Q3 LQXC Shipping Traveler
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LHC Serial No.: LOXC09-0
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Specification # 5520-TR-333731
November 10, 2005
Rev.D

To measure the resistance of a Thermometer (RTD):

o=

NGO

To measure the resistance of a Cryogenic (Warm-u

Nogoh~wN A

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) 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.

Packard HP3457A SENsE mPyT
| smns o I s | e o e § e | e | 5 "30
e I s s e R e ¥ e e § | -
X e § vovs § v | e B — 1 =1 — 1 —| LOZ’
Line T3 T3 o I o [ | COoOo.s Bcoo;nm O\
] oo / o \
L A} V4

/ \

OHMF Button Blue (function) Button /
U+ Black ‘-/

I+ Yellow

P
U- Red " "
.

i- Green p———""

Thermometer
(RTD)

Heater

Use Hewlett Packard HP3457A digital multimeter.

Record temperature of building within +/- 5 degrees.

Press line button to turn line on.

Connect wires as shown in Figure below.

Push blue button (function key) once.

Push OHMF button.

Verify arrow in readout is above the 4WQ2 (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.

Hewilett
Packard HP3457A SENSE NP%'T
OO0 Ooooo; “Ow ¢
OO0 oood /9
T s N s s s [ e [ e e e L0
Line 1 O s [ s Y v oo, Boog TARRY
Ooopbpoo - ©
/I A\ Pl =
OHMF Button Blue (function) Button
Warmup
Heater

LHC Q3 LQXC Shipping Traveler

Page 11 of 42
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TD/Enginecring & Fabrication Specification # 5520-TR-333731
November 10, 2005
Rev.D

4.6 Measure the resistance of the RTD’s and Cryogenic (Warm-up) Heaters. Record MFR Resistance
(Expedition) for RTD’s.

Q3 - RTD's and Cryogenic (warm-up) Heaters

Temperature of Building (£5°): __ 7/ °

Component Fermi | CERN Range Resistance

Q3 Cryogenic (warm-up) Heater (LE) -
wire at top (CERN #1 I+)

Q3 Cryogenic (warm-up) Heater (LE) -

Wi1aQ3 | EH8313+

1610185 Q /7. 84
W2aQ3 | EH8313-

wire at bottom (CERN #1 |-) Q
G Copric v o Ny e )
e yrR—rT—y 1610 18.5 Q 115/
ryogenic warm-up eater {INon- - - _
wire at bottorn (CERN #2 I-) W2bQ3 | EHB323 Q

Note(s): .
Record the appropriate RTD Serial Numbers and Mfr. Resistance
in the table below.

) Mfr. Resistance
RT i . i o
D Serial No Fermi CERN Measured (Expedition)
. RV IY i*s?’; s - SO,
Q3 RTD, primary: £¥ _L.> A 175 TaQ3 | TT8313 L35 (¢ % o
Q3 RTD, redundant: (Y (S _\ /(A TbQ3 | TT8323 Sx /7 LoU2 o
7
¢ 7 / ) 7 By
Tgchnician(s) Date
/
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LQXC09-0
Notes:
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Specification # 5520-TR-333731
November 10, 2005
Rev. D

4.7 Using the Hewlett Packard HP3457A digital multimeter, measure the Protection (Strip) Heater
Resistance for Q3.
Q3 Protection (Strip) Heater Resistance
Fermi CERN KEK | Description Limit Resistance
H1aQ3 | YT1113+| HA1 o
CircuitA | 28t032Q | 3¢ =
H2aQ3 | YT1113-| HA2 ol
H1bQ@3 |YT1123+| HB1 2o 2o
CircuitB | 28t032Q | 7
H2bQ3 | YT1123- HB2 Qf
g .
,ia’/ "N e v OC
TFechnician(s) Date

LHC Q3 LQXC Shipping Traveler
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LHC Serial No.: LOXC09-0
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TD/Engineering & Fabrication Specification # 5520-TR-333731
November 10, 2005
Rev.D
4.8 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 A B4A  B4B AdA . A4B .
. V1A " VIB . HIA HIB  A2A | A2B . A3A ' A3B
| (View Ldoking ffom DFBX into Q3 — Non-IP End)

Corrector | Corrector Power Labels . Initial
Readout Labels Resistance .
Assembly | Element ™ I Lo Resistance
A2A EE8223 ¢
- MQ@sX
MQSX MQsX EE8223 A2B A2A | A2B ), [ 4
A2A A2B . 70
V3A EE8113 o
. . MCBXV
MCBXV EE8113 V3B V3A v3B /.49
V3A V3B 150
H3A EE8123 O/
L= MCBXH
MCBXH EE8123 H3B H3A | H3B N YD
i weexa H3A H3B ~]uyc
B6A EE8613 g
; MCTX
MCTX EE8613 B6B B6A | B6B 9q9. /|
B6A B6B dq4 >
B3A EE8313 r O]
L MCSX
MCSX EE8313 B3B B3A B3B |17. 9¢(
B3A B3B > 797
AdA EE8423 el
MCOSX
MCOSX | EEsa23 A4B A4A | A4B /14
AdA A4B /) G
B4A EE8413
‘. d§ MCOX 4 L
MCSOX MCOX EE8413 B4B B4A B4B P340
B4A B4B /3¢
A3A EE8323 .ol
MCSSX
MCSSX EE8323 A3B A3A A3B /252
A3A A3B /355
) ;’/L_/ PRy L’f " (/- / 5 / /{//3
/ Technician(s) =~ Date’ '
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC09-0
Notes:
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4.9 Check Q1 & Q2 Instrumentation Bus Wires for Continuity.
Table 4.9
Module|Pin Fermi CERN KEK Description Done/
M2 1 VTa1Q1 EE1111 al |Q1 Lead Voltage Tap "a", primary ~
M2 2 VTaz2Q1 EE1121 a2 |Q1 Lead Voltage Tap “a", redundant P &
M2 3 VTc1Qi1 EE1211 c1 Q1 Center Voltage Tap "c", primary /"{
M2 4 VTc2Qi EE1221 c2 |Q1 Center Voltage Tap "c", redundant - N L/
M2 | 5| vTbiQl | EE1311 b1 |Q1 Lead Voltage Tap "b*, primary -~
M3 1 VTciQ2a | EE1212 Q2a Center Voltage Tap "c", primary ,//
M3 3 VTa2Q2a | EE1122 Q2a lead Voltage Tap "a", redundant / .
M3 4 VTa1Q2a | EE1112 Q2a Lead Voltage Tap "a“, primary A
M3 5 VTb2Q1 EE1321 b2 |Q1 Lead Voltage Tap "b", redundant /
M4 1 VTc2Q2a | EE1222 Q2a Center Voltage Tap "c", redundant //
M4 3 VTb1Q2a | EE1312 Q2a Lead Voltage Tap "b", primary / ‘
M4 4 VTb2Q2a | EE1322 Q2a Lead Voltage Tap "b", redundant -
M4 | 5 VTb1Q2b | EE1612 Q2b lead Voltage Tap "b", primary /
M5 2 VTc2Q2b | EE1522 Q2b Center Voltage Tap "c", redundant P
M5 3 VTc1Q2b | EE1512 Q2b Center Voltage Tap "c", primary yd
M5 5 YTh2Q2b | EE1622 Q2b Lead Voltage Tap "b" redundant 1A
M6 1 VTaiQ2b | EE1412 Q2b Lead Voltage Tap "a", primary ,/
M6 | 2 VTa2Q2b | EE1422 Q2b Lead Voltage Tap "a", redundant /
Corrector voltage tap Q1-H1 (skew dipole) (on
M | 1) VIH1 EE6121 MCBX, MCBXH, A+ lead) P
Corrector voltage tap Q1-V1 (normal dipole) (on
M8 | 2| VIV EE811 MCBX, MCBXV A+ lead) /
Corrector voltage tap Q2-H2 (skew dipole) {on
M8 |3 VIH2 EE8122 MCBX, MCBXH, A+ lead) /
Corrector voltage tap Q2-V2 (normal dipole) (on
M8 | 4| VIV2 EEB112 MCBX, MCBXYV, A+ lead)
Q1 Cryogenic Heater iead end - wire at top
M10 | 1 W1aQ1 EH8311+ (CERN #1 1+) s
Q1 Cryogenic Heater lead end - wire at bottom Vs
M10 | 2 Ww2aQ1 EH8311- (CERN #1 I)
Q1 Cryogenic Heater non-lead end - wire at top
Mi0 | 3| WibQl | EH8321+ PAR / ,
Q11 Cryogenic Heater non-lead end - wire at
M10 | 4 W2bQ1 EH8321- bottorn (CERN #2 I-) /
Q2A Cryogenic Heater lead end - wire toward |/~
M1 p 1) Wi1aQ2A ) EHB312+ cold mass end plate (CERN #1 I+) ’
: Q2A Cryogenic Heater lead end - wire toward /
M11 | 2 W2aQ2A EH8312 cold mass mag center (CERN #1 |-) /
Q2A Cryogenic Heater non-lead end- wire /
M1 | 3 MRSy EH8322+ toward cold mass end plate (CERN #2 |+)

LHC Q3 LQXC Shipping Traveler

LHC Serial No.: LOXC09-0
Notes:
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Rev.D

Table 4.9

Module|Pin Fermi CERN KEK Description

Q2A Cryogenic Heater non-lead end- wire
toward cold mass mag center (CERN #2 |-)

Q2B Cryogenic Heater lead end - wire toward
cold mass end plate (CERN #1 1+)

Q2B Cryogenic Heater lead end - wire toward
cold mass mag center (CERN #1 |-)

Q2B Cryogenic Heater non-lead end- wire
toward cold mass end plate (CERN #2 |+)

Q2B Cryogenic Heater non-lead end- wire
toward cold mass mag center (CERN #2 |-)

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

Q1Protection (Strip) Heater, ("a" circuit) (CERN
iead #1-)

Q1 Protection (Strip) Heater, ("b" circuit)
(CERN lead #2+)

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

Q1 Protection (Strip) Heater, ("b" circuit) (CERN
lead #2-)

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

IQ2a Protection (Strip) Heater, 1-2 & 3-4 circuit
M16 | 3| HIbQza | YT1122+ (FNAL lead B+) (CERN lead#2+)

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

) Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit
M17 | 2 H2Q2b | YT1132 (FNAL lead A-) (CERN lead #1-)

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

Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit
M18 | 1| HibQzb | YT1142+ (FNAL lead B+) (CERN lead#2+)

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

M11 | 4 W2bQ2A EH8322-

Mi2 | 1 W1aQ2B | EH8332+

Mi12 | 2 W2aQ2B EH8332-

M12 | 3 w1ibQ2B EH8342+

Mi2 | 4 W2bQ2B | EH8342-

M14 | 1 H1aQ1 YT1111+ HA1

Mi4 | 3 H2aQ1 YT1111- HA2

M14 | 5 H1bQ1 YT1121+ HB1

M15 | 2 H1aQ2a YT1112+

M15 | 4 H2bQ1 YT1121- HB2

Mi6 | 1 H2aQ2a YT1112-

M16 | 5 H2bQ2a YT1122-

M17 | 4 H1aQ2b YT1132+

NN NN NSNS NN SOSINNNNN NN

M18 | 3| H2bQzb | YTi142- (FNAL lead B-) (CERN lead #2-)
M20 | 1 TaQ1_I+ TT8311 I+ Q1 RTD, primary Wire color: Yellow
M20 | 2 TaQ1_l- TT8311 I- Q1 RTD, primary Wire color: Green
M20 | 3 TaQi_V+ | TT8311 U+ Q1 RTD, primary Wire color: Black
M20 | 4 TaQ1_V- TT8311 U- Q1 RTD, primary Wire color: Red
M20 | 5 TbQ1_l+ 778321 I+ Q1 RTD, redundant: Wire color: Yellow
M20 | 6 ThQ1_I- TT8321 I- Q1 RTD, redundant: Wire color: Green
M20 | 11 TbQ1_V+ | TT8321 U+ Q1 RTD, redundant: Wire color: Black
M20 |10 TbQ1_V- TT8321 U- Q1 RTD, redundant: Wire color: Red
M20 9 TaQ2a_I+ | TT8312 I+ Q2a RTD, primary Wire color: Yellow
M20 | 8 TaQ2a_l- | TT83121- Q2a RTD, primary Wire color: Green
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC(9-0

Notes:
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Table 4.9

Module|Pin Fermi CERN KEK Description Done
M20 | 7 TaQ2a_V+| TT8312 U+ Q2a RTD, primary Wire color: Black e
M20 |12 TaQ2a_V- | TT8312 U- Q2a RTD, primary Wire color: Red ~
M20 | 13 TbQ2a_I+ | TT8322 I+ Q2a RTD, redundant: Wire color: Yellow e
M20 |14 TbQ2a_Il- | TT8322 I- Q2a RTD, redundant: Wire color: Green d )
M20 | 15 TbQ2a_V+| TT8322 U+ Q2a RTD, redundant: Wire color: Black / P
M20 |16 TbQ2a_V- | TT8322 U- Q2a RTD, redundant: Wire color: Red 7~
M21 1 TaQ2b_I+ | TT8332 I+ Q2b RTD, primary Wire color: Yellow /
M21 2 TaQ2b_I- | TT8332I- Q2b RTD, primary Wire color: Green /
M21 | 3 TaQ2b_V+| TT8332 U+ Q2b RTD, primary Wire color: Black yd
M21 4 TaQ2b_V- | TT8332 U- Q2b RTD, primary Wire color: Red /
M21 | 5 ToQ2b_I+ | TT8342 I+ Q2b RTD, redundant: Wire color: Yellow /
M21 6 TbQ2b_i- T18342 i- Q2b RTD, redundant. Wire color: Green v
M21 | 11 TbQ2b_V+| TT8342 U+ Q2b RTD, redundant: Wire color: Black //
M21 |10 TbQ2b_V- | TT8342 U- Q2b RTD, redundant: Wire color: Red -~

#

o

o7 < o
Eori b

R

e

Technician(s) -~

T

Rggp/nsible Auy%rity/Physicist

LHC Q3 LQXC Shipping Traveler

Page 17 of 42
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Date
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4.10 Does Magnet require Hipotential Testing?

MJYES, HIPOT REQUIRED, Proceed to Step 4.12.
Maximum Voltage: /.54,

0 NO/HIPOT NOT REQUIRED, Proceed to Step 7.0.

/mdénmblek&{&gphyswm Dg/ 6/0 4

(/ 7‘% according to table below. Hipot to value recorded in Step 4.10. Maximum leakage is 3pA.

@ Have Cr‘ey(:hief ify setup and sign below before continuing.

—
) ? S D,
‘ /Cfew Chief / ¢ Date
)
/ Hipot Heaters to Coil and Ground.
High Potential Grounded Floating Leakage
All Strip Magnet Coils, Corrector Coils, Yoke, .
Heaters RTD’'s and Warm-up Heaters Nothing (7
S
Hipot Coil to Heaters and Ground
High Potential Grounded Floating Leakage
All Magnet Corrector Coils, Strip Heaters, Yoke, . ’ 7 ;'1
Coils RTD’s and Warm-up Heaters Nothing 4// (’/7'/{
1 7 g, 5/
- %’_/{;/LIM 7 &
Techmclaﬁ(ff < Date
. o o,
/M//é{/(/\ () )C/D’Mé
kesponsxblc dthorltnyhysmst Date
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LQXC09-0

Notes:
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4.12 At the Non-IP End, insulate the two 8Ka Bus Leads and the two 5Ka Bus Leads using approved

methods.
Note(s):
These leads must be insulated using approved methods (refer to ME-
369900), first as an individual lead, then insulated as pairs to prevent
‘shorting’ to the other leads 5
4 //f,') 4 — é
e g it Pk
Technician(s)” ] Date '
4.13 Label the Leads “A’ and “B” as per Figure 4.13-A below.
I “B” Lead
su |I—/—— 8Ka
“A” Lead I
= B
8L 8Ka
Q3 Non-IP End (Non-Lead End) I Q3 IP End (Lead End)
Lead Configuration 1 Lead Configuration
Figure 4.13-A
/ = 7
e 7o AT 7 Pl
v (fé»-’ 7 //{«/d;,
Technicia-n@) & Date
4.14 At the Non-IP End, insulate the magnet leads using 3%” Black Shrink Tubing (MA-318797).
Ensure that the entire length of/mfijnet leads are covered before heat shrinking.
: T s o
s Lz iy "{ /{//// 7
Tectmicidn(s).~~ < ¢ Dale
4.15 At the IP End, insulate the two 8Ka Bus Lcads and the two 5Ka Bus Leads using approved
methods.
Note(s):
These leads must be insulated using approved methods (refer to ME-
369900), first as an individual lead, then insulated as pairs to prevent
‘shorting’ to the other leads )
Date
4.16 At the IP End, insulate the magnet leads using %” Black Shrink Tubing (MA-318797). Ensure that
the entire length of magnet Wé’ covered before heat shrinking. .
: Techniciany” < Date '’
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC09-0

Notes:
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5.0 Magnet End Preparation (Non IP End)
5.1 Separate, identify, and label the Non-IP Magnet End Corrector lcads as per
(ME-369900 (sheet 4 of 5)) and figure 5.2-A below (Next Step). )
'7/ T /f% 7@;,{5}/{
Techaician(§) Date
52 Locate and identify the two 8KA Bus Leads and the two SKA Bus Leads.
Have,\C!'g\g éj}ief verify setup and sign below before continuing.
X\I ’ \} @ sr e (/ - (){-, N C;
ACrew Chief Date
Corrector Bus Leads
V3A V3B  H3A  H3B B3A  B3B . B6A B6B
V2A V2B ., H2A HZB B4A B4B A4A A4B
, V1A V1B , H1A : H1B A2A AZB A3A A3B
(Vlew Lookmg from DFBX mto QS)
“A” Lead
“B” Lead
Q3 Non-IP End (Non-Lead End)
Lead Configuration
Figure 5.2-A
/l /?
=
Techmcﬁn(‘ S) Date
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LQXC09-0
Notes:
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53 At the Non-IP End, move leads back and forth to ensure that the leads have sufficient travel for
thermal expansion. Leads should have travel shown in figure below. From inside the bellows,
measure from the outer edge of the Bellows to Tube adapter ring inward toward the magnet center.

Note(s):

Protect the Bellows during all stages of production.

(A

1 %" Play from spider |
assembly toward

bellows tube

76.5mm P

Bellows to
Tube

Adapter

Ring

>
|
|
>

*
il

Py 'l

Vacuum
Vessel
Flange

Spider
Assembly

Correction

" Coils

n

¥” Play from spider
N_

assembly toward

corrector

Non-IP End of Q3
Figure 5.3-A

) 3,
Record Travel Distance: LA
L
Teﬂ' o ,w,,_,:?//,g \

LHC Q3 LQXC Shipping Traveler

Page 21 of 42

TS/ L

Date

LHC Serial No.: LOXC09-0
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5.4 At the Non-IP End, ensure the conductor and Spider asscmbly are in the “set” position (76.5mm)
before taking measurement for step 5.5.
Correction
Coils
76.5mm
(to spider)
j
Y :
7 Figure 5.4-A
// o
o e 1/ 0
-~ Crew Chiéf( Date
AN
|
|
|
]
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC09-0

Notes:
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At the Non-IP End, measure and record the length of the conductor (in mm) from the ‘flat’ of the
magnet dome to the end of the conductor and record in the box provided below. (+/- 10mm)

Note(s):

) 55

The 740 mm dimension for the magnet leads includes an approximate 30 mm of
extra buffer cable for installation tolerances.

y i &Y | - N J e
4 - \ - :\ é) OV
'I % @‘\L )I > <« 322.5nm\ '

30mm (extra length 132.5mm —P <
after splice) ¥ |4 P

135mm

120mm (lead —
splice length)

AV S

Sl T Correction
— YA EPP T

Coils

-»{ 4 10mm
60mm (extra length
after spiice) - (& > € 76.5mm
) (to spider)
60mm (correction 165mm

>

coil splice length)

— 285mm —P

<

740mm ——P

Non-IP End of Q3
, -~ Figure 5.5-A

e
o~

A

3, g g 2 - «’/j e
LT PraZ 7/ 7L
Technician(s) - '

Date

5.6 Verify Step 5.3 (Spider Assembly measurement) and 5.5 (Conductor measurement) are acceptable.
W M A “ -0

Responsib‘fe Authority/Physicists

Date

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC09-0
Notes:
Page 23 of 42
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) 6.0 Magnet End Preparation (IP End)

6.1 Separate, identify, and label the IP Magnet End Corrector leads as per (ME-369900 (sheet 4 of 5))
and figurc 6.2-A below (NWep)

// o 7/ ///é
Tectgiclafits) == <~ Date

6.2 Locate and identify the two 8KA Bus Leads and the two 5KA Bus Leads.

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

AV 7p 9.1/
Crew Chi t Date
“B’:_Leag
8u |-—— e . 8Ka
Corrector Bus Leads
HZB - H2A V2B V2A
o 5L 5Ka
Vlew looking mto IP End
8L I V —— 8Ka

Q3 IP End (Lead End)
Lead Configuration

Figure 6.2-A f
a / :vf’ ~z > e

Technlclan(/ - Date'

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC09-0
Notes:
Page 24 of 42
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6.3 At the IP End, move leads back and forth to ensure that the leads have sufficient travel for thermal
expansion. Leads should have travel shown in figure below.
Measure from the outer edge of the End Tube Ring inward toward the magnet center.
Vacuum
Vessel
Flange » <4 152.4mm
End Tube
[ Ring
Correction | Spider >
: Assembly JIN..;
Coil i
] L]
1
o
_lb | 1 %" Play from spider
- I assembly toward End
| %4” Play from spider—b{ 4{ Tube Ring
assembly toward R
corrector
Figure 6.3-A
. ny
Record Travel Distance: A
/ T TSy
LZ 1(.;’; - - ,,/ //?:%\ {/{ ya / - =
Techniciantsy ¢ Date
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC09-0
Notes:
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6.4 At the IP End, ensure the conductor and Spider assembly are in the “set” position
(152.4mm, see fig. below.) before taking measurement for step 6.5.
Correction geeeen
Coil
— 152.4mm
(to spider)
|
IP End of Q3
Ve, Figure 6.4-A
//57‘/) (j, ///C,)¢
Crew Chief { Date
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC09-0
Notes:
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6.5 At the IP End, measure and record the length of the conductor (in mm) from the ‘flat’ of the
magnet dome to the end of the conductor and record in the box provided below. (+/- 10mm)

Note(s):
The 1540 mm dimension for the magnet leads includes an approximate 30 mm of
extra buffer cable for installation tolerances.

< 903.5mm
(to flat)

4— 1040mm
|47 120mm (lead
splice iength)
- [4— 30mm (extra length
Correction e | L after splice)
Coil faeasd _l[ A
- <4— 60mm (extra length
after splice)
€4— 1070mm - 60mm (correction

coii splice length)

44— 1190mm ——P

152.4mm —
(to spider)

P

i—— 1342.4mm —P
1540mm P

IP End of 03 -

Figure 6.5-A

Verify Step 6.3 (Spider Assembly measurement) and 6.5 (Conductor measurement) are acceptable.

@a‘z\ % X G- &

Responstt@e Authorxty/Physmlsts Date

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC09-0
Notes:
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7.0 Shipping Preparation

-

7.1

Install Electrical Bus Shipping Restraint Assembly (MD-390748).
Note(s):
Magnet wires must be inserted into the Shipping Restraint Assembly during

installation.

Note(s):
Shipping Restraint Assembly is to be dry fit assembled, NOT GLUED!!!

] Joining Coupling MA-393194 (X2)

)y 90° elbow (X2) (MA-393311)

Middle Section (MC-390750)

e End Section (X2) (MC-390749)
4@ - (insert into 90° elbow)

H

IP Magnet End
Side View -

! ) . AN o

Techhician(s) - Date

Install the Bellows End Sliding Flange Assembly (ME-390021) and the Fixed End Flange
(ME-390020) using Bolts on both the Non-IP and IP Magnet Ends.

Note(s):
Protect the Bellows during all stages of production.

, f,,é‘/éﬁt gy R e

Technicidné Date

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC09-0

Notes:
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73 Acquire Q1/Q3 Shipping Restraint Assemblies (ME-390250)(2 ea).
© @ ® 6 @ @ @ (6) d%j:@
£
g T
"8 = - a TN
Km) '5&
© b oo oo o o O G%:IZB
Q1/Q3 Shipping Restraint Q1/Q3 Shipping Restraint
End View Side View
ME-390250 ME-390250
P
Téch?ﬁcaxz;g(ﬁix’g 2 Date
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC(09-0
Notes:
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7.4 Install the Shipping Restraint on the Non- IP Magnet end.

Note(s):
Installation Shipping Restraint bolts should be only finger tight until complete
assembly is installed.

7.4.1 Install Cold Mass Collar (ME-390202) and secure using Socket Head Cap Screws
(MA-393191), Plain Washers (MA-393060) and Lock Washers (MA-393061) per Q3
Shipping Restraint Assembly (ME-390250).

7.4.2  Install Upper Support Cross Bar (MD-390238)(1 ea) with Spacer Bushing
(MB-390577) (2 ea) using Bolt (MA-393183 (2 ea), Lock Washer (MA-393186) (4 ea),
Plain Washer (MA-393185) (4 ea), and Nut (MA-393184)(2 ea).

74.3  Install Lower Support Cross Bar (MD-390238)(1 ea) with Spacer Bushing
(MB-390577) (2 ea) using Bolt (MA-393183 (2 ea), Lock Washer (MA-393186) (4 ea),
Plain Washer (MA-393185) (4 ea), and Nut (MA-393184)(2 ca).

7.4.4  Install the Upper Bridge (ME-390240) to the Upper Support Bar using
Bolt (MA-393187) (7 ea), Lock Washer (MA-393061) (7ea), and Flat Washer
(MA-393060) (7ea).

7.4.5  Install the Lower Bridge (ME-390241) to the Lower Support Bar using
Bolt (MA-393187) (7 ea), Lock Washer (MA-393061) (7ea), and Flat Washer
(MA-393060) (7ea).

7.4.6  Secure Upper Bridge to Cold Mass Collar with Bolt (MA-393191) (6 ca), Lock Washer
(MA-393061) (6 ea), and Plain Washer (MA-393060) (6 ea).

7.4.7  Secure Upper Bridge to Cold Mass Collar with Bolt (MA-393191) (6 ea), Lock Washer
(MA-393061) (6 ca), and Plain Washer (MA-393060) (6 ca).

7.4.8  Tighten all the Shipping Restraint Bolts.

A
4

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC09-0
Notes:
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1.5 Install the Shipping Restraint on the IP Magnet end.

Note(s):

Installation Shipping Restraint bolts should be only finger tight until complete
assembly is installed.

75.1 Install Cold Mass Collar (ME-390202) and secure using Socket Head Cap Screws
(MA-393191), Plain Washers (MA-393060) and Lock Washers (MA-393061) per Q3
Shipping Restraint Assembly (ME-390250).

7.5.2  TInstall Upper Support Cross Bar (MD-390238)(1 ea) with Spacer Bushing
(MB-390577) (2 ea) using Bolt (MA-393183 (2 ea), Lock Washer (MA-393186) (4 ea),
Plain Washer (MA-393185) (4 ea), and Nut (MA-393184)(2 ea).

7.5.3  Install Lower Support Cross Bar (MD-390238)(1 ea) with Spacer Bushing
(MB-390577) (2 ea) using Bolt (MA-393183 (2 ca), Lock Washer (MA-393186) (4 ea),
Plain Washer (MA-393185) (4 ea), and Nut (MA-393184)(2 ea).

754  Tnstall the Upper Bridge (ME-390240) to the Upper Support Bar using
Bolt (MA-393187) (7 ea), Lock Washer (MA-393061) (7ea), and Flat Washer (MA-
393060) (7ea).

75.5 Install the Lower Bridge (ME-390241) to the Lower Support Bar using
Bolt (MA-393187) (7 ea), Lock Washer (MA-393061) (7ea), and Flat Washer (MA-
393060) (7ea).

7.5.6  Sccure Upper Bridge to Cold Mass Collar with Bolt (MA-393191) (6 ea), Lock Washer
(MA-393061) (6 ea), and Plain Washer (MA-393060) (6 ea).

75.7  Secure Upper Bridge to Cold Mass Collar with Bolt (MA-393191) (6 ca), Lock Washer
(MA-393061) (6 ea), and Plain Washer (MA-393060) (6 ea).

7.5.8  Tighten all the Shipping Restraint Bolts.

’ 7 "/ o - : 7 P
¢ r P PR /;/ 'j ‘: / ’,/'f} ) / '
Technicianls§ ~ < Date
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC09-0

Notes:
Page 31 of 42



N

TD/Engincering & Fabrication Specification # 5520-TR-333731

November 10, 2005

Rev. D
7.6 Install Electrical Bus Shipping Restraint Short End Cover (MD-390752) into Lower Cold Mass
Pipe to protect the Buss Wire. // ) P
- "?;‘ e ./ / // ) e 7 :
T oy {/ &
Technicigats) © < Date 7
7.7 Install Protective End onto PVC Bus BJ:OICC(OI‘ Tube.
. oy
/ & L R //0447 2
Téchnicianjf,}/ < Date
7.8 Secure bellows with Bellow Restraint/Protective Cover (MA-390153) using Screws (MA-390180).
Note(s):
Protect the Bellows during all stages of production.
e ~ -
fi"'j Eda A',«/“{:’/‘ ::;;7 / ' /
A /YA
Techni/cjzn’(;) =S Date
79 Install the Vinyl Flange Covers (MA-390491), (MA-390492), (MA-390493), (MA-390494), & the
Alignment Fiducial Covers (MA-390495).
/j . / o 7 )
i s p Yy /4
Technicidh(s) Datc 4
-~
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LQXC09-0
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7.10 Arc Accelerometers (Shock Recorders) available for installation?

/d Yes - Install Accelerometers as per Responsible Authority and
Figure 7.10-A below.

D No - Accelerometers are NOT available for installation.

08 .00 BEF .

v5. 8 35457 RET .
REF .

I

g . 7 x : ? i.O : ‘ . \T
= sloll NN - /i

¥ 7 . R A

IMESE HOIST AINGS 10 8E ALMOVED. Install Accelerometers Here [HESE nOISY RMGS TR BE RLWVED,

Figure 7.10-A

// 7 /7 Q/ 90//() 9
tia‘?&( C Date 4

N\

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LQXC09-0
Notes:
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7.11

i

Install Magnet Identification Labels as per Q3 Identification Labeling Layout (ME-390762).
Example:

If Serial No. at bottom of Traveler is: LQXC02
Stencil Serial No. should be: HCLQXC_001-FL000002

—W (g} (rean
KEK 'F e rm i 1 ab HELOXE, 00 -5 LIOGUEX
o ()
NON-IP END

CPPOSITE SIDE VIEW

Lon b ALY TORENG L BE
2 RIGH. DOt TIDE f o B
SEE WOTE MO 3

3R TYR AR TYR, fee e BYS TV e NG TR, ad | -0 2 R
J | 1
B ~ o]
: CrLac) oy
‘ HCLOXC_00'Y
o8t ety
o
NON-IP END g—-us P—

Q3iD ICATION LABELING LAYOUT (ME-390762)

,Z 0@ ?/aa/oe

TecHnicia

Date

7.12 Verify Magnet has been properly labeled/stenciled, and serial number matches the bottom of this
traveler and as per (ME-390762).

Example:

If Serial No. at bottom of Traveler is: LQXC02

Stengi¥Serial No. should be: HCLQXC_001-FL000002
/ /0

ead 'ﬁ‘ersoM C

Date

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC(09-0
Notes:
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8.0 Final Inspection/Installation

Reference
Socket Cu -~
p -

Target Holder, Right
(MD-390539)

Target Holders
(MD-390211)
Target Holder, Left
(MD-390540)

Reference
Socket Cup

8.1 Verify Target Ho
Holder, Left

r (MD-390211) (4 ea), Target Holder, Right (MD-390539) (2 ea), and Target
-390540) (2 ca) with Reference Socket Cup (MA-390426) (8 ea) and Protective

f L7L!d P}ﬁ/"/) Dty /2?/d é

8.2 Verify that the
Q3 Cyyostat

get Holder had been pinned using Spring Pins (MA-393048) as per
eral Assembly (ME-390132).

Legll P rs\yi/\'/ D [%&/QQ

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC09-0
Notes:
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9.0 Shipping the Magnet

M/ Check box if shipping frame is installed in Shipping Container.
Proceed to STEP 10.0.

D Check box if Shipping Frame is NOT installed already installed in a

Shjpping Container. Proceed to STEP 9.1
/£ (/L/ 7/ 150

Lead Person Date
9.1 Acquire the Shipping Frame Assembly (ME-390729).
Technician(s) Date

9.2 Verify that Frame Separator Bars are installed on the Shipping Frame Assembly. Refer to Q1/Q3
and Q2 Fixture Return Shipping Assembly (ME-390798).

D Not Installed, proceed to Step 9.3. Verify Separator Bars are Ordered
via Parts Kit. Contact Process Engineering Traveler Coordinator.

D Installed on Shipping Frame Assembly, Proceed to Step 9.4.

Technician(s) Date

9.3 Acquire and install the following parts.

MA-393384 6 ea

Note(s):
Ensure Q2 to Q1/Q3 Hardware is also acquired/installed for usage by CERN:

Screw 3" -10 x 3.5”

MA-393386

Hex Nut %”- 10 MA-393387

Washer Flat 1” MA-393389

Technician(s) Date

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC09-0
Notes:
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9.4 Acquire the following shipping hardware:

Eyeboit McMaster-Carr 3016T85 4ea

MA-393328

Technician(s) Date
9.5 Remove the Hoist Rings (4 Total) from the Outer Frame as per Q3 Magnet Shipping Assembly

(ME-390728).

0%, D0 REF
;5{{5 564 Y ®EF.
-~ ° oo H \

/l
1

* AT — CLLLLrE
Remove Hoist Rings. y/ \

"~ Remove Hoist Rings.

Technician(s) Date

9.6 Transport the Q3 Shipping Fixture (ME-390729) and install into the Shipping Container using
approved methods.

Technician(s) Date

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC09-0
Notes:
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10.0 Magnet to Shipping Frame/Platform Installation

10.1 Transport the magnet to the Magnet Shipping Fixture and install using Bolt (MA-393321)(6 ea),
Flat Washer (MA-393323)(6 ea), and Lock Washer (MA-393322)(6 ca).

Note(s):
Apply a small amount of Anti-Seize to all of the bolt threads prior to installing
the bolts.
‘ 4]5)6
:g Ou
-] ® 8] © o ® © -]
L _Je e/
A ———
" —skction cc T 1

Q3 Magnet Shipping Assembly

/ (ME-390728)
f. “7a ?/ 9/// o&

cc}\nicia\é)U Date

10.2 Instdll Eyebolts, McMaster-Carr #3016T85 (4 ea), Eyebolts, McMaster Carr #3016T87 (4 ea), Flat
asher (MA-393328) (8 ea), and Lock Washer (MA-393329) (8 ea) into Shipping Fixture.

Note(s):
Install all Eyebolts #3016T85 on one side of the shipping fixture. Eyebolts
#3016T87 go on the opposite side.

]

s e w o)

W A-A

Grart o« 3R

Q3 Shipping Assembly - End View

’/' lr G /o

Tech ician(s)\ Date

LHC Q3 LQXC Shipp raveler LHC Serial No.: LOXC09-0
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10.3 Install the All Pukka Wear Pad Protectors (MA-393345) onto magnet prior to installing Chain
Slin
?/ /o
ec mc1an(s) Date

104 In all chaj mg w/2 hooks (MA-390702) (4 ea) into eyebolts.

D/ 2./Ce

ech man(s) Date

</ 2.'/& ~
cxar(s) " Date
10.6 tional nut (doublc nutting) on each eyebolt and tighten.
Y2,/50

Tec nician s) Date

105 \Ti bolts until chains are snug.

10.7 W, ppmo of the magnet.

O Performed by Shipping Company, proceed to Step 10.9

% %ed by Fermiiab, proceed to Step 10.8
oo

cad Person & Date

10.8{ Wrap the f in protective material (VCI Plastic) and seal the seam using approved methods to
Q

orm a pr ve bag.
G/ >/

Tec}{mman(S— Date

10.9 Install cros ces on the top of the shipping container.
/£ 3/ 2’/4{—
Tech 101an S Date

€ cover on the top of the shipping container and secure /

Date

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC09-0
Notes:
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10.11 Verify]\e net, shipping frame are properly secured, and protected.
A

q/25

P sWAJthority/designee

10.12  Close imd sghare doors on the shipping container.

70

Crew Fhief‘( e

LHC Q3 LQXC Shipping Traveler
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11.0

Documentation Update

11.1 Perform the following:

M, Update DSR Keywords.

Location.

&/ Location Verified Date.

g Status
M ry regarding work performed.

/

{
A

' 2
/ TD/)f&P\Rélu&-ion Supervisor/designee

LHC Q3 LQXC Shipping Traveler
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12.0 Production Complete

12.1 Process Engineering; verify that the Traveler 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:

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC09-0
Notes:
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e Process Engineering
Component Serial No.

Kit submitted by:
Fermi ID No.

Date submitted:
Need date:

Deliver to:

Use with Traveler No.
Job No.

M&S task number:
Drawing Title: | Q3 MAGNET SHIPPING ASSEMBLY I

TD - Engineering Fabri- ‘ion Component Kit List

LQXCO09
Bob Jensen

315

5-May-06
12-May-06

389

CB

333731

ki

Material Control
Parts available

Verified by: | M. Schmidt |

Fermi ID No.| 04223N l
Date submitted to stockroom:| 5-May-06

Parts issued

Parts received by E&F:

Fermi ID No.

Drawing No. [_ME-380710 [ Rev.A Date received by E&F: [T [ [ Ol
. Dwg .. | Quantity . Quantity - Routing Form Spares Number /
Description Size Number [ Rev | Unit Required Location issued E&F Verified Number Comment
1 KAPTON TAPE MA 106723 | A |EA| AR
2 %" BLACK SHRINK TUBING MA 318797 | A |EA| AR
Q3 CRYOSTAT GENERAL :
3 ASSEMBLY ME 390132 | G | EA|ICBHAS o
4 BELLOWS PROTECTORS MA 390153 * | EA 6 R7,2,2 (ﬂ (/ 7 7 77g’ 16 pcs.
Q1/Q3 SHIPPING RESTRAINT
5 ASSEMBLY ME 390250 | A | EA 2 ICB has
6 CHAIN SLING W/ 2 HOOKS MA | 390702 * | EA 4 ICB has
7 Q1/Q3 SHIPPING FIXTURE ME 390729 * | EA
ELECTRICAL BUS SHIPPING R
8 | RESTRAINT ASSENDLY MD | 390748 EA| 1 R7,34 | (e 7/ 7o / 3pes.
ELECTRICAL BUS SHORT END R
O | cover MD | 390752 EA| 1 R734 |/ L 4&/ Xg Z 3 pes.
10 SCREWS MA 393180 * | EA 18 23B2 lg / 79 % / 39 pcs.
3/4-10 HEX HD. BOLT x 2.50 LG. - . '
11 GR. 8 STL. MA 393321 EA 6 ICB has
12 3/4 LOCK WASHER - STL. MA 393322 * | EA 6 ICB has

333731 - Q3 C09 Magnet Shipping.xls
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TD - Engineering Fabri- *ion Component Kit List

Description g‘ihzlg Number | Rev | Unit $ :i:';:; Location ?::S::Zy E&F Verified Ront‘i‘r;?bzfrm sPaéi:‘m?e”

13 3/4 FLAT WASHER - STL. MA 393323 * EA 6 ICB has

14 1"-8 HEX NUT - STL. MA 393327 * EA 16 ICB has

15 1" FLAT WASHER - STL. MA 393328 * EA 8 ICB has

16 1" LOCK WASHER - STL. MA 393329 * EA 8 ICB has

17 lF.’II'I{:(;?EL(I:-T':)URKSKA WEAR PAD MA 393345 * EA 4 ICB has

18 EYEBOLT - 1"-8 x 12" LG. 390731-11| * EA 4 ICB has

19 EYEBOLT - 1"-8 x 9" LG. 390731-7 * EA 4 ICB has

20 ANTI-SEIZE * EA AR

21 ACCELEROMETER * EA | ICB HAS

333731 - Q3 C09 Magnet Shipping.xis
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