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TD/Engineering & Fabrication Specification # 5520-TR-333731
November 10. 2005
Rev. D

Revision Page (1 of 2)

Revision  Step No. Revision Description TRR No. Date

None N/A Initial Release N/A 1/14/05

A 16 Added Step. “Protect the bellows during all stages of production.” 1706 2/28/05
DR No. HGQ-0500.

4.3 Modified Step. Moved to after electrical Inspection per Production request.
LQXCOL. New Step 6.7.

4.4 Modified Step. Moved to after electrical Inspection per Production request.
LQXCO01. New Step 6.8.

4.8 Modified Step. Changed (0 At the Non-IP End, measure and record the
length of the conducter (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)” LQXCOL.

53 Modified Step. Moved to after electrical Inspection per Production request.
LQXCOL. New Step 6.9.

54 Modified Step. Moved to after electrical Inspection per Production request.
LQXCO0]l. 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.
LQXCOL.

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
LQXCol.

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 “Instali 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).”

7.9 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? CJYes - 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: LQXCO02 Stencil Serial No. should be: HCLQXC_001-FL030002”

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 Moditied Step. Changed MA-393384 to MA-393386, per production request.

!
g
i
i
1
:
H
:

B 33 Added Step. “Perform a Leak Check of the Q3 Cryostat Assembly.” Per 1737 5/25/05

production request.

4.3 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
production.”

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC05-0
Notes:
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TD/Engineering & Fabrication

Specification # 5520-TR-333731

November 10, 2005

Rev.D
Revision Page (2 of 2)
Revision  Step No. Revision Description TRR No. Date
C 313 Removed Step. “Perform a Leak Check of the Q3 Cryostat Assembly.” 1764 8/4/05
Performed at the end of Cryostat Final Assembly (333730).
6.0 Moved Step. Moved Electrical Inspection to after Purge of Magnet per
production request.
93 Modified Step. Changed to “Acquire and install the following parts.”” Per
production request.
D 4.0 Modified Steps. Added Step Numbers and instructions to each individual 1791 11/10/05
signoff.
52 Modified Siep. Added Crew Chief signoff.
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LQXC05-0
Notes:
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TD/Engineering & Fabrication

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

1.0 General Notes

i1

1.2

1.3

14

1.5

1.6

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

LHC Q3 LQXC Shipping Traveler

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

recfved j§ complete
Y i oo
Process Enginee@signee Datd |

Page 4 of 42

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

LHC Serial No.: LQXC05-0
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TD/Engineering & 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)?
A YES, PURGE REQUIRED, Proceed to Step 3.2.
0 NO, PURGE NOT REQUIRED, Proceed to Step 4.0.
Wy/évx& Y- TAN -k
Responsible Autﬂority;’Physicist Date
32 If YES box was checked in Step 3.1, perform a required purge for a minimum of 2.5 days
(3 days maximum) at a flow rate of § CFH of Na.
: Purge Flow
Purge Time | Purge Date
Start | TOU4m 01/20/00 Baru
Finish | 7004, Haslse 1 SCep
CN‘ T:«'). TA2 i 4 ‘ /’;'0 % IPS
Tec]{ﬁician(s) / ! Date
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC05-0
Notes:
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TD/Engineering & Fabrication

4.0 Final Electrical Inspection

4.1

Specification # 5520-TR-333731

November 10, 2005
Rev. D

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

“A” Lead

8Ka

8u

“B” Lead

8L

8Ka

5U

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

Lead Configuration

VALHALLA
SCIENTIFIC 43008

Resistance

Valiage

Full Scate 20mV 200m¥_2¥
s s s |

1A©

Test Temp
Currenl Comp

=

YLo Lo

F

< BXa

5Ka

“B” Lead
50 T—
m
8L

p—

Q3 IPEnd (Lead End)

Lead Configuration

“A” Lead gKa
]

e — (Left side}

“B” Lead 8Ka

Q3

5Ka
(Right side)
Vi B
o & 5Ka
@ G Non-IP End

igure 4.1-A

Q3 Non-IP End

Lead

Resistance

5Ka Leads

(Jumpered at IP End) o S\377

2|

eSS v KSas,

telan(s)

LHC Q3 LQXC Shipping Traveler

RET

Date

Page 6 of 42

LHC Serial No.: LOXC05-0
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:

LN HWN -

10.
12,

Use Valhalla Scientific 4300B digital micro-ohmmeter.
Set Test Current to 0.1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Turn test current off.
Connect Iy to “A” Lead as shown in figure 4.2-A.
Connect |, to “B” Lead as shown in figure 4.2-A,
Turn test current on.

Connect Vy and Vo to voltage taps as shown in resistance table.

To measure Total with leads, connect Vi to “A” Lead and V o to “B” Lead.
Atthe IP End, jumper the 8Ka leads as shown in Figure 4.2-A.
Read resistance and record in traveler.

“A” Lead

8u

8Ka

5U

“B” Lead

r I-—--~w

8

8Ka

5L

Q3 Non-IP End (Non-Lead End)

Lead Configuration

8y

“B” Lead

5Ka

5U

5L

8L

VALMALLA
SCIENTIFIC 43008

Resistance

Voltage

1A©

Tost Temp

Full Scale 20mV 200my 2v  Current Comp
 — — — |

 w— e

v S —
o 6 E “B” Lead 8Ka
0 Gl )

Q3 IP End (Lead End)

Lead Configuration

“A" Lead gKa
: {Left side)

LHC Q3 LQXC Shipping Traveler

Q3

8Ka
T

5Ka

(Right side)
5Ka
Non-IP End

Figure 4.2-A

Page 7 of 42

8Ka
IP End

LHC Serial No.: LQXC05-0

Notes:
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TD/Engineering & Fabrication

4.2 Measure the Resistance of the Q3 Cold Mass.

Specification # 5520-TR-333731
November 10. 20035
Rev. D

Nominal 3.35 to 3.45 Q
(Q3) Resistance omm 2
Total Resistance
Connect| Fermi CERN KEK
\'} VTalQ3 |EE1113 at -
AALLLE 3.3¢s |
Vio |VTciQ3 {EE1213 cl Q
Viu |VTc1Q3 |EE1213 ci j 3 8 5
Vio [VIb1Q3 [EE1313 b1t e Q
Vu |VTalQ3 [EE1113 al / 7@ 7 .
Vio |VTb1Q3 |EE1313 b1 - 9
Total Resistance with Leads
Nominal 6.75 t0 6.85 O
Vi "A" Power Lead ‘ (/
Vio "8" Power Lead 67 7 g Q
N2 / . y
A Seacka cl /o?‘(/é -
Technician Date
4.3 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 az 5 3 2/5
Vio VTc2Q3 EE1223 c2 '
Vi VTe2Q3 EE1223 c2 . ?
Vio VTb2Q3 EE1323 b2 j . 5 ¥5 Q :
jﬁ)n; Sac o G{/t;t{/ob
'fechni::i‘glr‘f(s)'b Date ! §

LHC Q3 LQXC Shipping Traveler

Page 8 of 42

LHC Sertal No.: LQXC05-0
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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:

) 1. Use Agilent 42638 LCR Meter.
2. Turn power on by pushing line button. Wait 30 seconds until display screen is lit.
3. Recall program #1. To do this, push recall (Rcl), then push #1, then push Enter.
4. Push Auto/Hold button to refease 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 4.4-B
7. Gonnect L, to "B” power lead as shown in figure 4.4-B.
8. Connect Hy.and Lo buttons to voltage taps as shown below.
9. Read Ls and Q from display and record in table.
“B” Lead
8u |F— | ska
“A” Lead

5Ka

“B” Lead

8L | 8Ka | 5L _l‘:’KEI

8L

P——— ————

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

!
l
|
Il st
!
l
N

) Lead Configuration Lead Configuration
“A” Lead gKa 8Ka
aglem FRE (Left side) =
[ o “B” lead B8Ka
= Q3
Lour tpot Hpot Hey, 5Ka
©PO0 (Right side)
‘ b 5Ka 8Ka
Non-IP End IP End
Figure 4.4-B
)
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LQXCQ5-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333731
November 10. 2005

Rev. D
4.4 Measure the Inductance (Ls} of the Q3 Cold Mass.
(Q3) Inductance Nominal 15 to 16 mH
P R—" CERN KEK Total Inductance
Hpor |VT21Q3 |EE1113 al 1S. 264
Loor |VIc1Q3 |EE1213 c1 mH
H VTclQ3 |EE1213 ct ~
POT Q 5. 252
Nominal 30 to 32 mH
Total Inductance
Hpo-r VTalQ3 EE1113 ail .
20, 490
/’\ / )
f"‘* K, / Nache cz//t//a/x
Techmuan(@ 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
HpoT VTalQ3 EE1113 al l l
LPOT VTclQ3 EE1213 ct
Hpo‘[ VTclQ3 EE1213 ci '
Lpor |VTH1Q3 |EE1313 b1 {
Nominal 1.0to 1.2
Total Inductance
HPOT VT31Q3 EE1113 ai )
Leor VTle3 EE1313 b1 e' {
k/‘(/u,,,/$(l ~ (JI/%(///,(?
Techmcmn(s j Date
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC05-0
Notes:
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TD/Engineering & Fabrication

Specification # 5520-TR-333731

November 10, 2005

To measure the resistance of a Thermometer (RTD):

1.

Use Hewlett Packard HP3457A digital multimeter.

Rev. D

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. Verify arrow in readout is above the 4W(Q) (meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.
o, HP34s7A -
—— : OO0 oo "Ne)
CoLERRT L s e e e T = 1] ] .
#ﬂ F IR EI:EZ‘IE [ s [ | e Lo %,
Lne 02 1 s I s I v | O SBoom G\
[ e s e o o
, Y
/ \
OHMF Button Blue (function) Button

U+ Black
I+ Yellow

Iy
i GEPEE

Thermometer
(RTD)

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

T

Use Hewlett Packard HP3457A digital multimeter.

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

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. Verity 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.

P, HP3457A SENSE INPUT
[ 3 e [ s e | s e 3
Line 3 £33 o e o OO0 30od
0mome o = / Iz
T LY el -~
OHMF éutton Blue {function) Button

LHC Q3 LQXC Shipping Traveler

Page 11 of 42

Warmup
Heater

LHC Serial No.: LOXC05-0

Notes:



TD/Engineering & Fabrication Specification # 5520-TR-333731
November 10. 2005
Rev. D

46 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°): A

Component Fermi | CERN Range Resistance
Q3 Cryogenic (warm-up) Heater (LE) -
wire at fop (GERN #1 14) W1aQ3 | EHB313+
: 1610185Q | |7 734
Q3 Cryogenic (warm-up) Heater (LE) - W2aQ3 | EHB313- ‘
wire at bottom (CERN #1 I) 4 Q|
Q3 Cryogenic (warm-up) Heater (Non-LE) -
wire at top (CERN #2 |+) WIbQ3 | EHB323+ :
_ 16t0185Q | |7 141
Q3 Cryogenic (warm-up) Heater {Non-LE) - w2b03 | Ereazs- !
wire at bottorn {CERN #2 |-) - Q

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

RTD Serial No. Fermi | CERN | Measured Q M:E;ZZ';:::;‘*
Q3 BTD, primary: TaQ3 778313 /@ 5’ 5?5‘7 (’; 3 . 5'35 o
Q3 RTD, redundant: ThQ3 TT8323 (G’g, 67g 70‘ ZZ s[ o
;e i'/]
Mg | Do eV
Technician(s)){ Date '

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXCO05-0
Notes:

Page 12 of 42
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TD/Engineering & Fabrication 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+| HAt
CircuitA | 2810320 | 29, 170
H2aQ3 | YT1113- HA2
H1bQ3 | YT1123+| HB1 L _
Circuit B | 28t032Q | 30, 029
H2bQ3 | YT1123- HB2 Ol
Pl ] et “
F e | Noedeod 0{/&5/0(5
Technician@ / Date ' !
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC05-0
‘ Notes:
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TD/Engineering & Fabrication Specification # 5320-TR-333731
November 10, 2005
Rev. D
4.8 Using the Valhalla 4300B. connect |0mA applied voltage thru the corrector Power Leads. Measure
Resistance and record in the table below. Record Initial resistance of Corrector Element and record
below.
Corrector Pus Leads -

V3A | V3B | H3A . H3B | B3A : B3B : . BGA . B6B |
V2A | V2B | H2A | H2B | B4A | BAB | A4A | A4B

VIA : VIB : H1A 1 H1B | A2A AZB A3A A3B
(Vlew Looking from DFBX into Q3 — ‘Non-ip End)

Corrector | Corrector Power Labels . Initial
Readout Labels Resistance .
Assembly | Element ™ I Lo Resistance
A2A EE8223 05 MQSX
MQSX MQSX EE8223 A2B A2A A2B 7' 53
A2A A2B 78R
v3A | EE8113 . 0 MCBXV
MCBXV EES8113 V3B V3A V3B 7 ] ,
vaA vas [7.1]
H3A . EE8123 Noll MCBXH
MCBXH EE8123 H3B H3A H3B | D). 9 3‘
MCBXA H3A H3B 20.94
B6A EE8613 Wal MCTX
MCTX EE8613 B6B BeA | BeB | ¢ |7
B6A B6B qg;
B3A EE8313 ol
: MCSX
MCSX EE8313 B3B B3A B3B ;2‘7. (0
B3A B3B N ETNRN
AdA EE8423 MCOSX
MCOSX | EEs423 A4B ama | B | O[S
AJA A4B ] | 5
B4A EE8413 O} MCOX
MCSOX MCOX EE8413 B4B B4A B4B [ 2. S
B4A B4B [ ,Q G|
A3A EES323 el MCSSX
MCSSX EE8323 A3B A3A A3B / {Q 9 7
— JLES /2.a9
e % /\(—\4-/{7"-44&_ 5///{6/({}&
T_e{.hmcmfl(s) D Date [
LHC Q3 LQXC Shipping Traveler | LHC Serial No.: LOXC05-0
Notes:
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TD/Engineering & Fabrication

Specification # 5520-

TR-333731

November 10, 2005

Rev. D
4.9 Check Q1 & Q2 Instrumentation Bus Wires for Continuity.
Table 4.9
Module|Pin Fermi CERN KEK Description Done
M2 1 VTalQi EE1111 al |Qt Lead Voltage Tap "a", primary -
M2 | 2 VTa2Q1 EE1121 a2 |Q1 Lead Voltage Tap "a", redundant V-
M2 |3 VTel1Q EE1211 c1 Q1 Center Voltage Tap “c”, primary v
M2 | 4 VTc2Q1 EE1221 c2 |Q1 Center Voltage Tap "¢", redundant vV
M2 | 5| vIbiQl | EE1311 b1 Q1 Lead Voltage Tap "b", primary v
M3 |1 VTc1Q2a | EE1212 Q2a Center Voitage Tap “¢*, primary el
M3 | 3| VTa2Q2a | EE1122 Q2a lead Voltage Tap "a", redundant 1
M3 4 VTalQ2a | EE1112 QZ2a Lead Voltage Tap "a", primary L
M3 |5 VTb2Q EE1321 b2 [Q1 Lead Voltage Tap “b", redundant 1
M4 1 VTe2Q2a | EE1222 Q2a Center Voltage Tap "c", redundant 1
M4 | 3 VTbiQ2a | EE1312 Q2a Lead Voltage Tap "b*, primary 1
M4 1 4 VTb2Q2a | EE1322 Q2a Lead Voltage Tap "b", redundant L
M4 | 5 VTbiQ2b | EE1612 (2b lead Voltage Tap “b", primary
M5 2 VTc2Q2b | EE1522 Q2b Center Voltage Tap "¢", redundant v
M5 3 VTc1Q2b | EE1512 Q2b Center Voltage Tap “c", primary ;/
M5 5 VTb2Q2b | EE1622 (2b t ead Voltage Tap "b" redundant 1,/
M6 1 VTaiQ2b | EE1412 Q2b Lead Voltage Tap "a", primary Vel
M6 2 VTa2Q2b | EE1422 Q2b Lead Voltage Tap "a", redundant i1
Corrector voltage tap Q1-H1 (skew dipole) (on o
M8 1) VIHI EE8121 MCBX, MCBXH, A+ lead) ]
Corrector voltage tap Q1-V1 (normal dipole) (on *
Mg | 2] VIvi EEB11T MCBX, MCBXV A+ lead) ]
Corrector voltage tap Q2-H2 (skew dipole) (on | | 8
M8 | 3| VIH2 EE8122 MCBX, MCBXH, A+ lead) * vd
Corrector voltage tap Q2-V2 (normal dipole) {on
MB 4 VIv2 EE8112 MCBX, MCBXYV, A+ lead) v
Q1 Cryogenic Heater lead end - wire at top -
Mi0 | 1| wiaQ1 | EH8311+ (CERN #4 14) 1V
) Q1 Cryogenic Heater lead end - wire at bottom i
M10 | 2 | w2aQ1 | EH8311 (CERN 1 1) L
Q1 Cryogenic Heater non-lead end - wire at top -
M10 | 3 W1bQ1 EH8321+ (CERN #2 I+) L
Q1 Cryogenic Heater non-lead end - wire at .
MI10 | 4 W2bQ1 EH8321- bottom (CERN #2 -} v
Q2A Cryogenic Heater lead end - wire toward
M1t WiaQ2A | EHB312+ cold mass end plate (CERN #1 1+)
. Q2A Cryogenic Heater lead end - wire toward
M1t 12 W2aQ2A | EH8312 cold mass mag center (CERN #1 I-) \/-
(Q2A Cryogenic Heater non-lead end- wire
M11 3 W1bQ2A EHg322+ toward cold mass end plate (CERN #2 |+) '/

LHC Q3 LQXC Shipping Traveler

LHC Serial No.: LOXC05-0

Page 15 of 42

Notes:



TD/Engineering & Fabrication

Specification # 5520-TR-333731
November 10, 2005

Rev. D

A

Table 4.9
Module| Pin Fermi CERN KEK Description Done
) Q2A Cryogenic Heater non-lead end- wire ‘/
M11 4 W2bQ2A EHB322 toward cold mass mag center (CERN #2 1-)
' Q2B Cryogenic Heater lead end - wire toward [
Mi2 | 1| WitaQeB | EH8332+ cold mass end plate (CERN #1 1+) vd
Q2B Cryogenic Heater lead end - wire toward | |
Mz | 2 W2aQ2B | EHB8332- cold mass mag center (CERN #1 1-) "/
Q2B Cryogenic Heater non-lead end- wire ;
M2 | 3| WibQ2B | EHE342+ toward cold mass end plate (CERN #2 1+) \/J
i Q2B Cryogenic Heater non-lead end- wire o
M2 | 4 WzbQ2B | EH8342 toward cold mass mag center {CERN #2 |-} v
_ Q1 Protection (Strip) Heater, ("a’ circuit) (CERN
M14 | 1| HiaQ1 YT | HAT b et __ v~
()1 Protection (Strip) Heater, ("a" circuit) (CERN
Mi4 3| H2aQl | YTUIT1- | HAZ g ) v
Q1 Protection (Strip) Heater, ("b" circuit)
M4 | 5| HIBQT | Y1121+ | HBT el DN v
(2a Protection (Strip) Heater, 1-4 & 2-3 circuit | |
M15 | 2} HlaQ2a | YT1112+ (FNAL lead A+) (CERN lead #1+) v~
Mis | 2 H2bO1 YT1121- HB2 g; dP;cét-e);ction (Strip} Heater, (“b" gircuit) {CERN \/
: Q2a Protection (Strip} Heater, 1-4 & 2-3 circuit
M16 | 1| H2aQ2a | YTT112 (FNAL lead A-) (CERN lead #1-) v’
Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit :
M16 | 3| HIbQ2a | YT1122+ (FNAL lead B+) (CERN lead#2+) v’
i Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit
M16 | 5| H2bQ2a | YT1122 (FNAL lead B-) (CERN lead #2-) v
Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit
M17 } 2 | H2aQ2b | YT1132- (FNAL lead A-) (CERN lead #1-) v’
Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit |
M17 | 4| H1aQ2b | YT1132+ (FNAL lead A+) (CERN lead #1+) v
Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit
M18 | 1| H1bQ2b | YT1142+ (FNAL lead B+) (CERN lead#2+) v
: 2b Protection (Strip) Heater, 1-2 & 3-4 circuit |,
M18 | 3| H2bQ2b | YT1142 (FNAL lead B-) (CERN lead #2-) v
M20 | 1 TaQl_l+ | Ti8311 I+ Q1 RTD, primary Wire color: Yellow (vl
M20 | 2 TaQ1_|- TT8311 I- Q1 RTD, primary Wire color: Green v
M20 | 3 TalC_V+ | TT8311 U+ Q1 RTD, primary Wire color: Black '\/
M20 | 4 TaQ1_V- TT8311 U- Q1 RTD, primary Wire color: Red v
M20 | 5 TbQ1_l+ TT8321 I+ Q1 RTD, redundant: Wire color: Yellow v~
M20 | B | TbQi_l- | TT83211- Q1 RTD, redundant: Wire color: Green v
M20 | 11 ToQt_V+ | TT8321 U+ Q1 RTD, redundant: Wire color: Black v /
M20 | 10 TbQ1 V- TT8321 U- Q1 RTD, redundant: Wire color: Red v
M20 | 9 TaQ2a_l+ | TT8312 1+ Q2a RTD, primary Wire color: Yellow \/
M20 | 8 | TaQea l- | TT8312}- Q2a RTD, primary Wire color: Green Vv

LHC Q3 LQXC Shipping Traveler

LHC Serial No.: LQXC05-0

Page 16 of 42

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
M20 |12 TaQ2a_V- | TT8312 U- Q2a RTD, primary Wire color: Red v
M20 13 ThQ2a_I+ | TT8322 I+ Q2a RTD, redundant: Wire color: Yeilow |/
M20 | 14 TbQ2a_l- | TT8322 I- Q2a RTD, redundant; Wire color: Green L
M20 |15 ThQ2a_V+; TT8322 U+ Q2a RTD, redundant: Wire color: Black L
M20 |16 TbQ2a_V- | TT8322 U- Q2a RTD, redundant: Wire color: Red v
M21 | 1| TaQ2b_i+ | TT8332 1+ Q2b RTD, primary Wire color: Yellow v T
M21 | 2 TaQ2b_I- | TT83321- Q2b RTD, primary Wire color: Green L
M2t | 3 TaQ2b V+| TT8332 U+ Q2b RTD, primary Wire color: Black L1
M21 | 4 TaQ2b_V- | TT8332 U- Q2b RTD, primary Wire color: Red [
M21 | 5 TbQ2b_I+ | TT8342 1+ Q2b RTD, redundant: Wire color: Yellow 1
M21 | 6 ThQ2b_I- | TT8342 }- Q2b RTD, redundant: Wire color: Green v
M21 | 11| TbQ2b_V+| TT8342 U+ Q2b RTD, redundant: Wire color: Black v
M21 | 10 TbQ2b_V- | TT8342 U- Q2b RTD, redundant: Wire color: Red 1
o
= o G N Hle-0ob
Technic . ‘ Date
A fee B OS5 - TAN - Dk
Respbnsible Alyﬁtyﬁhysicist Date
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LQXC05-0
Notes:
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4.10 Does Magnet require Hipotential Testing? L

,ﬁ\YES, HIPOT REQUIRED, Proceed to Step 4.12.
Maximum Voltage: [ S¢¢

[ NO, HIPOT NOT REQUIRED, Proceed to Step 7.0.

/ijﬂm//}y //c—a//( DU-FAN= DK

Respbnsjﬁ]é Authorig#Physicist Date

4.11 Hipot according to table below. Hipot te value recorded in Step 4.10. Maximum leakage is 3uA.

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

\_\ C’/I/QDS/CQ’

Crew €hief Date

Hipot Heaters to Coil and Ground.

High Potential Grounded Floating Leakage
All Strip Magnet Coils, Corrector Coils, Yoke, . P A/
Heaters RTD’s and Warm-up Heaters Nothing A,.C? A

Hipot Coil to Heaters and Ground
High Potential Grounded Floating Leakage
All Magnet Corrector Coils, Strip Heaters, Yoke, . ; .
Coils RTD’s and Warm-up Heaters Nothing 5 '%n {3(
/“‘ "\|
~ .
~_ Eﬂvm,\ A o '/,,7- Sloly
Technician(é))\ ) Date | !

7 )

- }f/lw 4 i L O -Tee -0 00

Responsible Authgrity/Physicist Date
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC05-0

Notes:
Page 18 of 42
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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
‘sl}orting’ to the other leads

S ARAYY N otfo7fot

Techn{cian(s) / Date

4.13 Label the Leads “A” and “B™ as per Figure 4.13-A below.

I “B” Lead
su |} — 4 ska
“A” Lead l
I 5L 5Ka
' 8L J sKa
Q3 Non-IP End (Non-Lead End) ' Q3 IP End (Lead End)
Lead Configuration | Lead Configuration

) Figure 4.13-A ;o
NG AR o1 /22

Techniciran(s} 3 f Date

4.14 At thg-Non-iP End, insulate the magnet leads using %" Black Shrink Tubing (MA-318797).
\E_nsx_,trt_: that the entire lengih of magnet feads are covered before heat shri7<ing.

DK s, ClLyg7 / o b
Technician(s) "’D Date | ’

4.15 At the 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-
.. 388900), first as an individual iead, then insulated as pairs to prevent
M ; ‘shorting’ to the other leads

I ot 27)ets

l”1"c<:hni<':i.:m(s) 6 Date

4.16 At the IP End, insulate the magnet leads using 3% Black Shrink Tubing (MA-318797). Ensure that
the epfjre length of magnet leads are covered before heat shrinking.

N K, “ / 27 / A%
Technician(s) J Date
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LQXC05-0
Notes:
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5.0 Magnet End Preparation (Non 1P End)
5.1 Separgfé, ideney. and label the Non-IP Magnet End Corrector leads as per
(3@7‘3699%?1?24 of 5)) and figure 5.2-A below (Next Step). /
o~ KA, 5’//;7/5’(’
“Fechnician(s) ﬁ Date '
5.2 Locate and identify the two 8KA Bus Leads and the two SKA Bus Leads.
Have mw setup and sign below before continuing.
e
Créw Chief Date
Corrector Bus Leads
V3A i V3B H3A HSB BSA : BSB BGA BBB
V2A | V2B | H2A : H2B . B4A | B4B . A4A A4B :
ViA V1B H1A H1B A2A ; AZB ; A3A A3B
(Vlew Looklng from DFBX mto 03)
“A” Lead
‘EB,!‘ Lead
8L |j——r i1 8Ka 5L _ 5Ka
Q3 Non-IP End (Non-Lead End)
Lead Configuration
) Figure 5.2-A
T echmclan(s) V‘j Date
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC05-0
Notes:
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53 At the Non-IP End, move leads back and forth to ensure that the feads 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.

Be"ows tO VaCUum
Tube Vessel
Ring
Spider ——
Assembly |

76.5mm P |l
1 2” Play from spider -

assembly toward

I
>
bellows tube :
|
=

TR T

& 4" Play from spider

assembly toward
corrector

Non-IP End of Q3
Figure 5.3-A

Record Travel Distance: '4 O M m

Technicet(s) Date k

LHC Q3 LQXC Shipping Traveler TLHC Serial No.: LQXC05-0
Notes:

Page 21 of 42



TD/Engineering & Fabrication Specification # 5520-TR-333731
November 10, 2005

Rev. D
54 At the Non-IP End. ensure the conductor and Spider assembly are in the “set” position (76.5mm)
before taking measurement for step 5.5.
76.5mm
(to spider)
E
-
g
Non-IP End of Q3
Figure 5.4-A
W ] l b*’hL H&
Crew Chief Date !
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC05-0
Notes:
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] 5.5 At the Non-IP End, measure and record the length of the conductor (in mm) trom the “flat’ of the
3 magnet dome to the end of the conductor and record in the box provided below. (+/- 10mm)

Note(s):
The 740 mm dimension for the magnet leads includes an approximate 30 mm of

extra buffer cable for installation tolerances. <, :
Fea’y u§C — *‘Q.‘;\h\’. Ned \% A\’\ ! @

4 322.5mm ~>’

30mm (extra length 132.5mm —» <+
after splice) 9 |4 < )
135mm
120mm (lead —
splice length)

| (4 10mm b
60mm (extra length
after splice}) 9 & » % 76.5mm *
§ (to spider)
‘ 60mm (correction 165mm

—

coil splice length)

4— 285mm —P

o 740mm P

Non-IP End of Q3
Figure 5.5-A

J\M llla,/q(o

Tec'}TrTician(s) Date

5.6 Verify Step 5.3 (Spider Assembly measurement) and 5.5 (Conductor measurement) are acceptable.

\ \ {210
} Responsibi‘c? Authority/Physicists Date
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LQXC05-0
Notes:
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6.0 Magnet End Preparation (1P End}

6.1 Separate, identify, and label the [P Magnet End Corrector leads as per (ME-369900 (sheet 4 of 5))
and figure 6.2-A below (Next Siep).

\~ X7

Technitian(s) Date

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

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

Yy Usarge

Crew Chief Date !

“B” Lead

8u J 8Ka
Corrector Bus Leads
H2B H2A V2B V2A
g i SRR ww,mw-xw — 5L 5Ka
V|ew Iookmg into IP End
- s
Q3 IP End (Lead End)
Lead Configuration
Figure 6.2-A
VRS WA \-21 -0l
Technichaa(s) Date

LHC Q3 1L.QXC Shipping Traveler LHC Serial No.: LQXC05-0
Notes:

Page 24 of 42



TD/Engineering & Fabrication Specification # 5520-TR-333731
November 10, 2005

Rev.D
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 g
Vessel -
End Tube
Ring
Spider T
Assembly
TR
I 1
i1
_Ib I"—“_ 1 %2” Play from spider
I assembly toward End
| %" Play from spider—b} <J|- Tube Ring
| assembly toward A
corrector
Figure 6.3-A
- ’/
Record Travel Distance: ) Om o
| Ay J«O ] [33/06
Techlﬁ'cian(s) Date | v
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LQXC05-0
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 6.3,
— 152.4mm
{to spider)
Figure 6.4-A
_ Va2 (se
Crew Chief Date
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC05-0
Notes:
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6.5 At the TP End, measure and record the length of the conductor (in mm) from the “flat” of the
j 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 I
{to flat)

806mm :j — 97.5mm

—  1040mm

\(\0\2—9

120mm (lead

spiice length)
= ' —>| 4— 30mm (extra length

 Correction: T i after splice)
“Coit I | N\ -

4— 60mm (extra length
after splice)
<—. 1070mm — 60mm (correction
g

f | coil aplice length)

[

¢ 1190mm ———p

152.4mm ~———
(to spider)

———— 13424mm ——P
1540mm ﬂ

IPEnd of Q3
Figure 6.5-A

oz

Techﬁician(s) Date

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

L 1-27-0C

A
Resﬁonsible@mthority/Physicists Date

LHC Q3 LQXC Shipping Traveler LHC Serial No.; LOXC05-0
Notes:
Page 27 of 42
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7.0 Shipping Preparation

7.1 Install Elecirical Bus Shipping Restramt 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!!

WT Joining Coupling MA-393194 (X2)
| E— !/ 90° elbow (X2) (MA-393311)

Middle Section (MC-390750)
: End Section (X2) (MC-3%0749)
‘ﬁ " (insert into 90° elbow)

IP Magnet End
Side View

e S e S, > V- 36O,

Technician(s} ' Date

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

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

ENEESTSUI | \=T N

TechnicTamés) ' i Date

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LQXC05-0
Notes:
Page 28 of 42
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7.3

Specification # 5520-TR-333731
November 10, 2005

Acquire Q1/Q3 Shipping Restraint Assemblies (ME-390230)(2 ea).

WoooW&%jB

Rev. D
2 1p .
Hi P
g PR TR,
ﬂ B X )

21/Q3 Shipping Restraint
End View
ME-320250

ST
. 28V

Technician(s) J '

LHC 3 LQXC Shipping Traveler

Page 29 of 42

Q1/Q3 Shipping Restraint
Side View
ME-390250

] 7 / N
L~ /- L
Date

LHC Serial No.: LOXC05-0
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.

74.1  Install Cold Mass Collar (ME-390202) and secure using Socket Head Cap Screws
(MA-393191). Plain Washers (MA-393060) and Lock Washers (MA-3930061) per Q3
Shipping Restraint Assembly (ME-390250).

7.4.2 Instali Upper Support Cross Bar (MD-390238)(1 ea) with Spacer Bushing
{(MRB-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).

7.43  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 ea).

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-393000) (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) (Tea).

746  Secure 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).

7.4.7  Secure 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).

7.4.8  Tighten all the Shipping Restraint Bolts.

J %i c}\”‘ / - -ﬂ(/

Techmman(sjy Date

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC05-0
Notes:
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7.5 Install the Shipping Restraint on the IP Magnet end.

Note(s):

7.5.1

752

753

754

7.55

756

7.57

7.58

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

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).

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).

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 ea).

Tustall 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) (Tea).

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).

Secure Upper Bridge to Cold Mass Collar with Bolt (MA-393191) (6 ea), Lock Washer

s 7 - e

(MA-393061) (6 ea). and Plain Washer (MA-393060) (6 ca).

Secure 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).

Tighten all the Shipping Restraint Bolts.

Technician(s) "

4] L -0k

Date

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOQXC05-0

Notes:
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7.6 Install Electrical Bus Shipping Restraint Short End Cover (MD-390752) into Lower Cold Mass
Pipe to protect the Buss Wire.

Date

7.7 Install Protective End onto PVC Bus Protector Tube.

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.
er*)\;.,_, +o K&m \ ~ S ~(
Teclﬁisiag@m Date

7.9 Install the Vinyl Flange Covers (MA-390491), (MA-390492}, (MA-390493), (MA-390494), & the
Alignment Fiducial Covers (MA-390495).

|- 3e B

Date

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LQXC05-0
Notes:
Page 32 of 42



o

TD/Engineering & Fabrication

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

7.10 Are Accelerometers {Shock Recorders) available for installation?

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

D No - Accelerometers are NOT available for installation.

o8, 00 BF,

s Bt
HEF .

36x. 57 REP.

C @ C

Lof .

T
v dma &

o, dE

\ 1.4
i A JH IS

) —t x
- - LY -
S0 Eaaas] Lhyes To nc.uww.j "LI~ Install Accelerometers Here E x»mu-_:m 01ET 2GS 10 00 MuoveR,

SEE MOIES

Figure 7.10-A

Tecﬁ?ﬁ:ian(s)

LHC Q3 LQXC Shipping Traveler

LHC Serial No.: LOXC05-0
Notes:
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7.11

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

Example:

If Serial No. at bottom of Traveler is: LOXC02
Stencil Serial No. should be: HCLQXC_001-FL000002

o ) e

KEKeFermilab

NON-iP END

OPPOSITE SIDE VIEW

I* oM. BGTe S106E AS SHOWM.
SEE NITE N33

T et 1 N

] T
Aol 1 ﬁ'*’?_‘ﬂf’m \‘;!-;'m =1
KEKeFermilab e =i

LTmm 19 LETTERINE SeeAlLl !_—\

08 oy
o (o] .
NON-IP END ) . IP END
Q3 |DENT|FIC::K‘ON LABELING LAYOUT (ME-390762)
Uu‘ Jm—» @p(\} i L ‘%‘a@‘!n
Technician(s) ’ 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
Stencil Serial No. should be: HCLQXC_001-FL000002

-,Xiaf 2/5/c¢

- Lead Perso’ - Date

LHC Q3 L.QXC Shipping Traveler LHC Serial No.: LOXC05-0

Notes:
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8.0 Final Inspection/Installation
}
Reference _
Socket Cup - T
e
Target Holder, Right
(MD-390539)
Target Holders
(MD-390211)
Target Holder, Left
(MD-390540)
Reference
Socket Cup
J
8.1 Verify Target Holder (MD-390211) (4 ea), Target Holder, Right (MD-390539) (2 ea), and Target
Holder, Left (MD-390540) (2 ea) with Reference Socket Cup (MA-390426) (8 ea) and Protective
Covers {MA-390495) are installed.
] P 2
- Lead Persost Date
8.2 Verify that the Target Holder had been pinned using Spring Pins (MA-393048) as per
Q3 Cryo?Geﬁcral Assembly (ME-390132).
: TS [
LA = /e,
" Lead Persof Date
}
LHC Q3 LOXC Shipping Traveler LHC Serial No.: LQXC05-0

Notes:
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9.0 Shipping the Magnet

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

Shipping Container. Proceed to STEP 9.1
; \
W) a|2/ut

Lead Person Date

91 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. Verily 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

93 Acquire and install the following parts.

Note(s):
Ensure Q2 to (1/()3 Hardware is also acquired/installed for usage by CERN:

_installed on end Separator Bars

ritalld end réor Bars

- E f‘ - : - - I = ‘~:~__, - .
Technician(s)(‘% /l : - Date

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC05-0
Notes:
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9.4 Acquire the fellowing shipping hardware:

S e st

' Technician(s) ) Ji %b ] Date

' 9.5 Remove the Hoist Rings (4 Total) from the Outer Frame as per Q3 Magnet Shipping Assembly
i (ME-390728).

40P, 00 ROF,

354 5T REV .

L
j
. 755

Remove Hoist Rings. j X.

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.: LOXC05-0

Notes:
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10.0 Magnet to Shipping Frame/Platform [nstallation

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 ea).

Note(s): .
Apply a small amount of Anti-Seize to all of the bolt threads prior to instailing
the bolts.
4]5]68
(-] ® €
] @ 6 ® ® ® © -]
T _ _} e -] L)

A ———
SECTION C-C

Q3 Magnet Shipping Assembly

(ME-390728) |

Techmctan(s) 3 Daie

10.2 Install Eyebolts, McMaster Carr #3016T85 (4 ea), Eyebolts, McMaster Carr #3016T87 (4 ea), Flat
Washer (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.

!
T

Technician( s,)f /
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LQXC05-0
Notes:
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10.3 Install the Lift All Pukka Wear Pad Protectors (MA-393345) onto magnet prior to installing Chain
Sling.
-
1/ JJ‘ — - .ﬂé
f — = N
Techmcnan(s E Date
10.4 Install chain sfing w/2 hooks (MA-390702) (4 ea) into eyebolis.
e S T W
A e L~F- of
Technician(s / i e, Date
10.5 Tighten eyebolts unti! ehams are snug.
Techmc1an(s) u / f . Date
10.6  Install an additional nut (double nutting) on each eyebolt and tighten. N
e T B C‘_"
d Moy L T L=7~0
Technician(s) )/ ! o) Date
10.7  Wrapping of the magnet.
[ Performed by Shipping Company, proceed to Step 10.9
)gj Performed by Fermilab, proceed to Step 10.8
Ci Nalee
Lead Perfon - Datel ]
10.8  Wrap the magnet in protective material {VCI Plastic) and seal the seam using approved methods to
form apro ectlve a
/A - X L0l
Téchmman . - Date
109 Installjcrossjfraces on the top of the shipping container.
s ' ‘ z P e g - /’.
G B/ T m 4=~ 00
Technicianﬁ ! -~ Date
10.10  Install protectjve cover on the top of the shipping container and secure.
‘ Al = 2~%-0 é
Technician(s})” - \ L/:)_ Date
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC05-0

Notes:
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10.11  Verify the magnet. ghipping frame are properly secured, and protected.
i /“ o —— Z/a: &g
Responsible Authority/designee Date
10.12  Close and secure doors on the shipping container.
M a\ | ge
Créw Chief Date
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LQXC05-0
Notes:
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1.0 Documentation Update

11.1 Perform the following:

G/ Update DSR Keywords.
B/ Location.

g/Location Verified Date,
Status.

G/ Make entry regarding work performed.

A0

TD/E&F Production Supervisor/designee

LHC Q3 LQXC Shipping Traveler

Page 4} of 42

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

2013 /o,

Date

LLHC Serial No.: LOXC05-0
Notes:
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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:
Process Engineer@gsignég Daté
LHC Q3 LQXC Shipping Traveler LHC Senal No.: LOXC03-0

Notes:
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