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TD/Engineering & Fabrication

Revision  Step No.

Revision Page

Revision Description

Specification # 5520-TR-333732

March 24, 2005
Rev. B

TRR Ne. Date

None N/A

A 3.8
4.1
6.0

7.0
12,5
12.6

12.7
12.8

3.0-15.0
10.7

i2.11

Initial Release

Added Quadrant #3 Lead above 13 Ka lead

Remove 13 Ka lead and added Quadrant #3 lead

Split step. One for Q2A and one for Q2B Ls & Q readings.
Updated Table 6.0.1, 6.0.2, 6.0.3, 6.0.4 VPot to LPot & HPot.
Updated diagram/test procedure from HP to Agilent Meter
Updated diagram/test procedure from HP to Agilent Meter
Updated Nominal values in Table 7.0.5, 7.0.6, 7.0.7, & 7.0.8
Deleted Step

Deleted Step

Updated Step to install Bellows Protectors instead of Velco
Updated Step to include Kapton MA-106723 V2 lapped on leads

Added Step. “Protect the bellows during all stages of production.” DR No.

HGQ-0500.
Modified Steps. Arranged and modified steps per production.

Modified Step. Changed to “Install the Viny! Flange Covers (MA-390491),

{MA-390492), (MA-390493), (MA-390494), & the Alignment Fiducial
Covers (MA-390495).”

N/A 6/28/04
1650 7112104
1708 3/24/05

Modified Step. Changed to “Are Accelerometers (Shock Recorders) available
for installation? (FYes - Install Accelerometers as per Responsible Authority

and Figure 8.10-A. below. ONo - Accelerometers are NOT available for
installation.” DR No. HGQ-0512.

LHC Q2 LQXB Shipping Traveler

LLHC Serial No.: LOXB0S8-1

Notes: Re-issued per DR No. HGO-0566
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TD/Engineering & Fabrication Specification # 5520-TR-333732

March 24, 2005
Rev. B

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

1.0 General Notes

1.1

1.2

13

1.4

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 and Traveler Revision Requests issued shalt 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.
Process Engineering/Designee Date
LHC Q2 LQXB Shipping Traveler LHC Seriat No.: LOXBO8-1

Notes: Re-issued per DR No. HGQ-0566
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TD/Engineering & Fabrication Specification # 5520-TR-333732
March 24, 2003

Rev. B

Post MTT Magnet Preparation Non-1P Magnet End
3.1 Does magnet require a purge of compressed dry nitrogen (N»)?

[ YES, PURGE REQUIRED, Proceed to Step 3.2

[J NO, PURGE NOT REQUIRED, Proceed to Step 4.0

Responsible Authority/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 3 CFH of Nj.

: Purge Flow
Purge Time | Purge Date &
Rate
Start
Finish

Technician(s} Date
3.3 Compress the bellows on the Non-IP End using Bellows Compression Tool.

Technician(s) Date

LHC Q2 LQXB Shipping Traveler LHC Serial No.: LOXBO08-1

Notes: Re-issued per DR No. HGQ-0566
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Specification # 5520-TR-333732
March 24, 2005
Rev. B

TD/Engineering & Fabrication

s ; Final Resistance Electrical [nspection

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

To measure the resistance of a bussed (2:

Use Valhalla Scientific 4300B digital micro-ohmmeter.

Set Test Current to 1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Turn test current off,

Put jumper between Q2a Quadrant #3 inner power lead and 5 KA bus as shown in figure.
Connect Iy to the SKA bus {Q2a Quadrant #3 inner power lead) as shown in figure.
Connect 1, o to the Q2b Quadrant #3 inner power lead as shown in figure.

Turn test current on.

Connect Vy and Vg buttons to voltage taps as shown below.

Read resistance and record in traveler.

— oL W NG YR W

[

EE1312 (Q2a)
EE1612 (@2b}
VTh1 (FNAL)

EE1322 (Q2a)
EE1622 (Q2h)
VTB2 (FNAL)

Pole
Splice

EE1122 (Q2a)
EE1422 (Q2b)
VTa2 (FNAL)

EE1112 (Q2a)
EE1412 (Q2b)

LHC Q2 LQXB Shipping Traveler

Vit (FNAL) -ﬁ EE1212 (G2a)
EE1512 (Q2b)
VTet (FNAL)
., EE1222 {Q2a)
EE1522 (Q2b)
VTe2 (FNAL)
1222 (@2a) = — — e ' ' vTd
IEE 1522 (G2b) E ‘
o — " o N EE1122 (G2a)
; : EE1422 (G2b)
VTaz {FNAL)
EEt212 (G2a) EE1112 (Q2a)
EE1512 (G2b} % w EE1412(Q2b)
VTcl (FNAL) VTal (FNAL)
Jumper
trom Q2a
Q3 inner
to 5KA
. bus
EE1312 (Q2a) E£E1322 (Q2a) /
Spilce EE1612 (G2b) EE1622 (Q2b)
VTb1 (FNAL) VTb2 (FNAL)
VALHALLA
SCIENTIFIC 43008 "
VHI Hi
©
Rasistance
Teat Temp VLQO Lo
Full Scale 20mV 200mv 2y Current Comp
voltage 17 [ £33
e
oy

LHC Serial No.: LOXBOS-1
Notes: Re-issued per DR No. HGQ-0566
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TD/Engineering & Fabrication Specification # 5520-TR-333732
March 24, 2005
Rev. B
Note(s):
Sign of resistance reading should always be positive. If negative readings notify
production supervisor.

TABLE 4.0.1
(Q2a) Resistance Nominal ~ 560 to 585 m{2
Voltage Tap Serial Numbers Quadl:ant Total
Resistance
Connect i .
7y Fermi
Vi VIdQ2a |EMPTY Quadrant 1
VLo VTcl1Q2a | EE1212 m&)
VHI VTclQ2a | EE1212
Vio VTeQ2a |EMPrY | Quadrant2 mQ
VHi VTalQ2a | EE1112
Vio VIdQ2a |EMPpTY | Quadrant3 mQ
VHI VTeQ2a | EMPTY
Vio VIblQ2a | EE1312 | Quadrantd mo
Note(s):

Sign of resistance reading should always be positive.

If negative readings notify
production supervisor. :

TABLE 4.0.2
A Fermi
Vi | VTalQ2a |EE1112 Quadrant mg2
Vio | VTclQ2a |EE1212 #3 & #1 Nominal ~ 1120 mQ
Vur | VTclQ2a | EE1212 Quadrant mg)
Vio | VIblQ2a | EE1312 #2 & #4 Nominal ~ 1120 m€
Vm | VTalQ2a |EE1112 Total Cold mQ
Vio | VTblQ2a ! EE1312 Mass Nominal ~ 2.305 Q

Technician(s} Date

LHC Q2 LQXB Shipping Traveler LHC Serial No.: LOXB0S- 1

Notes: Re-issued per DR No, HGQ-0566
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TD/Engineering & Fabrication

Check resistance of Redundant Voltage Taps.

Specification # 5320-TR-333732
March 24, 2005
Rev. B

TABLE 4.0.3

Q2a Redundant Volta

oe Taps

Resistance

Fermi

L

LHC Q2 LQXB Shipping Traveler

Page 7 of 37

Nominal ~1120 mQ
Vi VTa2Q2a | EE1122
VLo VTc2Q2a | EE1222 mQ
Vi VTc2Q2a | EE1222
Vio VTb2Q2a | EE1322 mg
Technician(s) Date
TABLE 4.04
(Q2b) Resistance Nominal ~ 560 to 585 m€2
Voltage Tap Serial Numbers Quadr.ant Total
Resistance
¢ Fermi
Vau VTcl1Q2b | EE1512 Quadrant 1
Voo VTdQ2b |EMPTY | < ooran mQ
Vi VTeQ2b EMPTY
Vi VTclQ2b | EE1512 | Quadrant 2 m&
Ve VTdQ2b | EMPTY
Vo, VTalQ2b | EE1412 | Quadrant3 mQ
Vi VTb1Q2b | EE1612
Vio VTeO2b |EMPTY | Quadrantd mQ
Technician(s) Date

LHC Serial No.: LOXB08-1
Notes: Re-issued per DR No. HGQ-0566




TD/Engineering & Fabrication

Specification # 5520-TR-333732
March 24, 2005

TABLE 4.0.5

Fermi

Vu | VTclQ2b | EE1512 Quadrant
Vo | VTalQ2b |EE1412 #1 & #3 Nominal ~ 1120 m
Vo | VIb1Q2b | EE1612 Quadrant
Ve |VTclQ2b |EE1512 #4 & #2 Nominal ~ 1120 m Q
Vu | VIb1Q2b | EE1612 Total Cold
Vw | VTalQ2b [EE1412 Mass Nominal ~ 2.305 Q
Technician(s} Date
Check the resistance of the Redundant Voltage Taps.
TABLE 4.0.6
_Q2b Redundant Voltage Taps
ot Resistance
Ferm CE Fermi
Vi VTc2Q2b | EE1522
Vio VTa2Q2b | EE1422
Vi VTb2Q2b | EE1622
Vio VTc2Q2b | EE1522

Technician(s)

Date

LHC Q2 LQXB Shipping Traveler

Page 8 of 37

LHC Serial No.: LQXBO0S-1
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TD/Engineering & Fabrication Specification # 5520-TR-333732
March 24, 2005
Rev. B

5 Q2A Final Inductance and Q Electrical Inspection

o
To measure Ls and Q of a Bussed Q2a:
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) button, then push the #1 button, then push the Enter
button.
4. Push Auto/Hold buiton 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 jumper between Q2a/Quadrant 3 inner power lead and 5KA bus as shown in figure.
7. Connect Hg, to Q2b/Quadrant 3 inner power lead as shown in figure.
8. Connect L., to 5KA bus as shown in figure.
9. Connect Hyeand Ly, buttons to voltage taps as shown below.
To measure Q2a:
¢ To measure Q1, connect Hye to VTe1 (EE1212 for G2a), and Lo to VTd.
» To measure Q2, connect Hy; to VTe, and Ly to VTcl (EEL212 for Q2a).
» To measure Q3, connect Hyg, to VTd and Lo to VTal (EE1112 for Q2a).
o To measure Q4, connect Hyoy to VTb1 (EE1312 for Q2a), and Ly t0 VTe.
» To measure total, connect Hy, to VT (EE1312 for Q2a),and Lye to VTal (EE1112 for Q2a).
10. Read Ls and Q from display and record in traveler.
EE1522 {(32b) EE1812 (Q2b) Pole
VTh2 {FNAL} VThi (FNAL) /Splice
EE1422 (Q2b) 3 '\‘]
- VTa2 (FNAL) ’.v
EE1412 (Q2b) —
V¥Tal (FNAL) <
_Qza EE1212 (Q2a)
VTe1 (FNAL)
EE1222 {Q2a)
VTc2 (FNAL}
VTd
EE1122 ((2a)
VTa2 (FHAL)
EE1512 (Q2b) EE1112 (Q2a)
VTl (FNAL) oz YTal (FNAL)
Jumper
from Q2a
Quadrant
3 Inner to
e . 5KA bus
Pole EE1312 (Q2a) EE1322 (G2a) /
Splice VTb1 (FNAL)  VTb2 (FNAL)
Looking at tead End
LHC Q2 LQXB Shipping Traveler LHC Seria! No.: LOXB08-1

Notes: Re-issued per DR No. HGQ-0366
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TD/Engineering & Fabrication Specification # 552(-TR-333732
March 24, 2003

Rev. B
Note(s):
All inductance readings are taken at 1KHz.
TABLE 5.0.1
(Q2a) Inductance Nominal ~ 3.34 to 3.48 mH
Voltage Tap Serial Numbers Quadrant Total Inductance
Connect | Fermi CERN Quadrant .
Fermi
LroT VTdQ2a |EMPTY Quadrant 1
Hror | VIclQ2a |EE1212 | < o mH
LroT VTc1Q2a | EE1212
Hror | VTeQ2a |EMPTY | Quadrant2 mH
Lrot VTalQ2a | EE1112
Hror | VIdQ2a |EMPTY | Quadrant3 mH
Lrot VTeQ2a | EMPTY
Hror | VIblQ2a |EE1312 | Quadrantd mH
Nominal ~ 13.28 to 13.78 mH
i Fermi
Lror | VTalQ2a |EE1112 Total Cold
Hror | VIb1Q2a | EE1312 Mass mH
Technician(s) Date
LHC Q2 LQXB Shipping Traveler LHC Serial No.: LQXB08-1

Notes: Re-issued per DR No. HGO-0566
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TD/Engineering & Fabrication Specification # 5520-TR-333732
March 24, 2005

Rev. B
TABLE 5.0.3
(Q2a) Q-Factor Nominal ~ 3.7 - 4.0
Voltage Tap Serial Numbers Quadrant Total Q
Connect Quadrant .
Fermi

LroT VTdQ2a |EMPTY Quadrant 1
Hror | VIclQ2a | EE1212 4
LroT VTcl1Q2a | EE1212
Hror | VTeQ2a |EMPTY | 2uadrant2
LroT VTalQ2a | EE1112
Hror | VIdQ2a | EMPTY | Quadrant3
LroT VTeQ2a | EMPTY
Hror | VTblAza |EE1312 | Quadrant4

TABLE 5.0.4

Nominal ~ 3.7 - 4.0
. VTalQ2a | EE1
Hror | VTb1Q2a | EE1312 Mass
Technician{s) Date
LHC Q2 LQXB }Shipping Traveler LHC Serial No.: LOXBOS-1

Notes: Re-issued per DR No. HGQ-0566
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TD/Engineering & Fabrication Specification # 5520-TR-333732

March 24, 2005
Rev. B

6. Q2B Final Inductance and Q Electrical Inspection

To measure Ls and Q of a Bussed Q2b:

ok WL

©ENG

Use Agilent 4263B LLCR Meter.

Turn power on by pushing line button. Wait 30 seconds until display screen is fit.

Recall program #1. To do this, push recall (Rel) buttan, then push the #1 button, then push
the Enter button.

Push Auto/Hold button to reiease hold,

Verify that the frequency displayed in the upper right corner of the display screen is 1000Mz
and the level recorded in the lower right corner of the display screen is 1V or1000 mV.
Connect jumper between Q2a/Quadrant 3 inner power lead and 5KA bus as shown in figure.
Connect H,,, to 5KA bus as shown in figure.

Connect L, to Q2b/Quadrant 3 inner power lead as shown in figure.

Connect Hy.: and Ly buttons to voltage taps as shown below.

To measure Q2b:

10.

EE1422 (Q2b
VTa2 (FNAL)

EE1412 (Q2b)
¥Tel (FNAL)

E1522 (Q2b)
To2 (FNAL} M

* To measure Q1, connect Hy,to VTe1 (EE1512 for Q2b), and Ly, to VTd.

» To measure Q2, connect H,,to VTe and L, to VTc1 (EE1512 for Q2b).

» To measure Q3, connect Hy,to VTd and L, to VTal (EE1412 for Q2b).

» To measure Q4, connect H:to VTb1 (EE1612 for Q2b) and Ly, to VTe.

* To measure total, connect Hy to VTb1 (EE1612 for Q2b) and Ly to VTal (EE1412 for Q2b).
Read Ls and Q from display and record in traveler.

EE1612 {Q2b) Pale
¥Tbt {(FMAL) Splice

EE1622 (G2b)
¥Tb2 (FNAL)

i EE1212 (Q2a)
VTct (FNAL)

EE1222 (Q2a)
VTc2 {FNAL)

vTd

EE1122 {Q2a)
VTa2 (FNAL}

EE1112 (Q2a)
VTal (FNAL}

EE1512 (G2b)}
VT (FNAL) _2b.

Inner 1o
KA bus

£E1322 (Q2a) §
Yib2 (FNAL)

EE1312 (G2a}
¥Tb1 (FNAL)

Pola
Splice

Looking st Lead Eng

LHC Q2 LQXB Shipping Traveler LHC Serial No.: LOXBOS-1

Notes: Re-issued per DR No. HGQ-0566
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TD/Engineering & Fabrication

i

Specification # 5520-TR-333732
March 24, 2005

LHC Q2 LQXB Shipping Traveler

Rev. B
TABLE 6.0.1
(Q2b) Inductance Nominal ~ 3.34 to 3.48 mH
Voltage Tap Serial Numbers Quadrant Total Inductance
Fermi Fermi
ermi
drant 1
Loor VIa02p |EMPTY | Quadran mH
Hoor VTeQ2b |EMPTY
Loor VTclQ2b | EE1512 | Quadrant 2 mH
Hoor VTdQ2b |EMPTY
Leos VTalQ2b | EE1412 | Quadrant3 mH
Hyor VTb1Q2b | EE1612
Lo VTeQ2b |EMPTY | Quadrantd mH
TABLE 6.0.2
13.28 to 13.78 mH
Fermui
EE1612 Total Cold
Leot | VTalQ2b |EE1412 Mass mH
Technician(s) Date

LHC Serial No.: LOXB08-1
Notes: Re-issued per DR No. HGQ-0566

Page 13 of 37



TD/Engineering & Fabrication

Specification # 5520-TR-333732

March 24, 2005
Rev. B
TABLE 6.0.3
(Q2b) Q-Factor Nominal ~ 3.7 - 4.0
Voltage Tap Serial Numbers Quadrant Total Q
Connect Quadrant Fermi
= . ermi
Hoor VTclQ2b | EE1512
1

Leor VIdgzb | EMPTY | 2uadrant
H,o, VTeQ2b | EMPTY
Lror VTc1Q2b | EE1512 | Quadrant2
Hior VTdQ2b | EMPTY
Looy VTalQ2b |EE1412 | Quadrant3
Hior VTb1Q2b | EE1612
Loor VTeQ2b | EMpTY | Quadrantd

TABLE 6.04

_ R Nominal ~ 3.7 to 4.0
H.or | VIDb1Q2b | EE1612 Total Cold
L. | VTalQ2b { EE1412 Mass
Technician(s) Date

LHC Q2 LQXB Shipping Traveler

Page 14 of 37

LHC Serial No.: LOXB0S-1
Notes: Re-issued per DR No. HGQ-0566




TD/Engineering & Fabrication Specification # 5520-TR-333732

March 24, 2005
Rev. B
- 7, Final Thermometer and Heater Electrical Inspection
To measure the resistance of a Thermometer (RTD):
Use Hewlett Packard HP3457 A digital multimeter,
1. Record temperature of building within +/- 5 degrees.
2. Press line button to turn line on.
3. 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
4. Push blue button (function key) once.
5. Push OHMEF button.
6. Verify arrow in readout is above the 4W£2 {meaning a 4 wire resistance measurement).
7. Read resistance in ohms and record in traveler.
Hewlett
Packard HP3457A SENSE  INPUT
T e o s | v Y o e [ o I e MO
o I v 3 o o | e I e [ s [ s §
i s 3 s 3 v [ o | (==l == == =] Lo
une 3 £33 i ] | e 3 e e e R S S e o)
0 ooboooes
: 3

/

OMHMF Button Blue {function) Button

I+ Yellow prer :
U- Red =" _
I- Green f————""" .

Thermometer
(RTD}

o

LHC Q2 LQXB Shipping Traveler LHC Serial No.: LOXB08-1

Notes: Re-issued per DR No. HGQ-0566
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TD/Engineering & Fabrication

Specification # 5520-TR-333732
March 24, 2005

Rev. B
To measure the resistance of a Cryogenic (Warm-up) Heater
1. Use Hewlett Packard HP3457 A 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.
0. Push OHMF button.
7. 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.
B HP345TA —_—
_ - OS] oo H
i o e o e S T = = /9
.= || 5355 ===
Lne £33 £33 I e [ o [ f e f s o B S S R e
Ooofbos 2 ©
I LY — -
OHMF éuﬂon Blue (function) Button
Warmup
Hoater
Table 7.0.1
Q2a — RTD’s and Cryogenic (warm-up) Heaters
o1 Fermi
Temperature of Building (+/-5°): 3
F°/C
Fermi CERN | Resistance | Resistance
Component ‘
to Ground
Q2A RTD, Primary
Serial # TaQ2a TT8312 MQ
Original Resistance: Q Q >20 MOhms
(Q2a RTD, redundant
Serial # ThQ2a TT8322 MO
Original Resistance: 0 Q >20 MOhms
Q2A Cryogenic (warm-up) Heater (LE) — wire W1aQ2A | EH8312+
toward cold mass end plate (CERN #11+)
Q2A Cryogenic (warm-up) Heater (LE) — wire W2aQ2A | EH8312- MQ
toward cold mass mag center (CERN #11-) Q >20 MOhms
Q2A Cryogenic (warm-up) Heater (Non-LE) — W1bQ2A | EH8322+
wire toward cold mass end plate (CERN #214)
Q2A Cryogenic (warm up) Heater (Non-LE) - W2bQ2A | EH8322- M
wire toward cold mass mag center (CERN #21-) Q >20 MOhms
Technician(s) Date

LHC Q2 LQXB Shipping Traveler

Page 16 of 37

LHC Serial No.: LOXB0S-1
Notes: Re-issued per DR No. HGO-0566




TD/Engineering & Fabrication

P

Specification # 5520-TR-333732

March 24, 2005

Rev. B
Table 7.0.2
Q2b - RTD’s and Cryogenic (warm-up) Heaters
- Fermi
Temperature of Building (+/-5°): /0
i Resistance | Resistance
Component Fermi | CERN 0 Ground
Q2b RTD, Primary
Serial # TaQ2b | TT8332 MO
Original Resistance: Q Q >20 MOhms
Q2b RTD, redundant
Serial # ThQ2b | TT8342 MO
Original Resistance; Q Q >20 MOhms
Q2B Cryogenic (warm-up) Heater (LE) — wire
toward cold mass end plate (CERN #11+) WiaQ2b | EHB8332+
Q2B Cryogenic (warm-up) Heater (LE) — wire MO
toward cold mass mag center (CERN #11-) W2aQ2b | EH8332- Q >20 MOhms
Q2B Cryogenic (warm-up) Heater (Non-LE) —
wire toward cold mass end plate (CERN #21+) Wi1bQ2b | EN8342+
Q2B Cryogenic (warm up) Heater (Non-LE) — MQ
wire toward cold mass mag center (CERN #21-) W2bQ2b | EH8342- Q >20 MOhms
Using the Hewlett Packard HP3457A digital multimeter, measure the Strip Heater Resistance for Q2a and Q2b.
TABLE 7.0.3
(Q2a Strip Heater Resistance
Fermi CERN Description Limit Fermi Resistance
H1aQ2a | YT1112+ . .
H2aQ2a | YT1112- Circuit A 18.20 to 2102 o
H1bQ2a | YT1122+ | .. .
1i3b02a | YT1122- Circuit B 18.20 to 2102 o
TABLE 7.0.4
Q2b Strip Heater Resistance
Fermi CERN Description Limit Fermi Resistance
H1aQ2b | YT1132+ | .. .
H2aQ2b | YT1132. Circuit A 18.20 to 212 o
H1bQ2b | YT1142+ . .
H2bO2b | YT1142- Circuit B 18.20 to 2102 o

Technician(s)

LHC Q2 LQXB Shipping Traveler

Page 17 of 37
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LHC Serial No.: LQXBO0S-1
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TD/Engineering & Fabrication Specification # 5520-TR-333732
. March 24, 2005

Rev. B
Final Power Lead Electrical Inspection
8.1 Using the HP3457A, connect power thru the connector Power Leads
(HA2 and HB2 to measure Q2-H2 or VA2 and VB2 to measure Q2-V2).
Connect the Sense Leads as shown in table below and record resistance.
{Magnet Bus Leads) (Corrector Bus Leads)
i _ ] ¢ Superconductor
13Ka &N . . ——
PP %j;;I VA1 IVB1 IHA1 l-IB1
8Ka Superconductor -
Copper
(Vi Looking into Q2b)
TABLE 8.0.1
MCBX Corrector Coil Taps
Component Fermilab | CERN Fermi Resistance
P Label Label Nominal 0.040
VTH2 EE8122
Q2-H2
HA2 N/A Q
VTV2 EE8112
Q2-V2
VA2 N/A Q
Technician(s) Date
LHC Q2 LQXB Shipping Traveler LHC Serial No.: LOXB08-1

Notes: Re-issued per DR No. HGQ-0566
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TD/Engineering & Fabrication Specification # 5520-TR-333732
March 24, 2005

Rev. B
. 8.2 Check QI Instrumentation Bus Wires for Continuity.
TABLE 8.0.2
. . —_ Fermi
Module|Pin| Fermi CERN |KEK Description Done
M2 1 1 VTatQt EE1111 al |Q1 Lead Voltage Tap "a", primary
M2 2 | VTa2Qt EE1121 a2 |Q1 Lead Voltage Tap "a", redundant
M2 3 | VIeln EE1211 ¢l |Q1 Center Voitage Tap "¢”, primary
M2 4 | VTe2Qn EE1221 c2 |Q1 Center Voltage Tap “¢", redundant
M2 5 | VTb1H EE1311 b1 |Q1 Lead Voltage Tap "b", primary
M3 5 | vTb2Q1 EE1321 b2 Q1 Lead Voltage Tap "b", redundant
: Corrector voltage tap Q1-H1 (skew dipols)
M5 | 1| VIH1 | EE8IN (on MCBX, MCBXH, A+ lead)
- Corrector voltage tap Q1-V1 {normal dipole)
M5 | 2| VIVl | EEBI11T (on MCBX, MCBXV A+ lead)
Q1 Cryogenic Heater lead end - wire at top
M7 1] W1aQ1 | EH8311+ (CERN #1 1+)
i (21 Cryogenic Heater lead end - wire at bottom
M7 2 | waa EH8311 (CERN #1 1)
| Q1 Cryogenic Heater non-lead end - wire at top
M7 3 .W1bQ1 EH8321+ (CERN #2 1+)
i (1 Cryogenic Heater non-lead end - wire at
M7 4 | W2bQ1 | EH8321 bottorn (CERN #2 I-)
- - Q1 Protection (Strip) Heater, ("a" circuit)
M9 |1 | HilaQ1 [ YT1111+ | HA1 (CERN lead #1+)
} Q1Protection {Strip) Heater, {"a" circuit)
M9 3 H2aQ1 Y1111 HAZ2 (CERN lead #1-)
: Q1 Protection (Strip) Heater, {"b" circuit)
M9 5 | HibCGH | YT1121+ | HB1 (CERN load #2+)
) Q1 Protection (Strip) Heater, {"b" circuit)
M10 4 H2bQr1 YTi1i21 HB2 (CERN lead #2-)
M12 ¢| 1 | TaQ1_i+ | TT8311 I+ Q1 RTD, primary Wire color: Yéllow
Mi2 2 | TaQi_l- ; TT8311 I- Q1 RTD, primary Wire color: Green
Mi12 3 | TaQ1_V+|TT8311 U+ Q1 RTD, primary Wirg color: Black
Mi12 4 | TaQ1_V- | TT8311 U- Ci1 RTD, primary Wire color: Red
M12 | 5 | TbQ1i_ I+ | TT8321 I+ Q1 RTD, primary Wire color: Yellow
Mi12 6 | TbQ1_I- ¢+ TT8321 I- Q1 RTD, primary Wire color: Green
Mi2 | 11 | TbQ1_V+}TT8321 U+ Q1 RTD, primary Wire color: Black
M12 | 10 | TbQ1_V-| TT8321 U- Q1 RTD, primary Wire color: Red
Technician(s) Date
LHC Q2 LQXB Shipping Traveler I.HC Serial No.: LOXB08-1

Notes: Re-issued per DR No. HGQ-0566
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TD/Engineering & Fabrication Specification # 5520-TR-333732
March 24, 2005

Rev.B
8.3 Hipot according to table below. Hipot to 1500V. Ramp Rate 3V/second. Dwell Time 30
seconds. Maximum leakage is 3pA.
Have Crew Chief verify setup and sign below before continuing.
Crew Chief Date
Hipot Heaters to Coil and Ground
TABLE 8.0.3
High Potential Grounded Floating Fermi Leakage
Coils, Yoke, Q1 Instrumentation Bus,
All Strip Heaters Lead and Corrector Coil Busses, Nothing
RTD’s and Warm-up Heaters A
Hipot Coil to Heaters and Ground.
TABLE 8.0.4
High Potential Grounded Floating Fermi Leakage
Strip Heaters, Yoke, Q1 Instrumentation Bus,
All Coils 8kA and 5kA Lead Busses and Gorrector Coil Nothing
Busses, RTD's and Warm-up Heaters A|
Technician{s) Date
Responsible Authority/Physicist Date
LHC Q2 LQXB Shipping Traveler LHC Serial No.: LOXBO0S-1

Notes: Re-issued per DR No. HGQ-0566
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Rev. B

s 84 Locate and identify the 13 kA Bus Leads.

Technician(s) Date

8.5 Verify the 13 kA Bus Leads have been properly identified.

Lead Person Date

8.6 Verify the 13 kA Bus Leads have been proper identified.

Responsible Authority/Physicist Date
8.7 Cut the 13 kA Bus Leads within 1" of the conductor connector.
Technician(s) Date
S 8.8
NSz
Technician(s) ! \\?’ Date
LHC Q2 LQXB Shipping Traveler LHC Serial No.; LOXB0S-1

Notes: Re-issued per DR No. HGO-0566
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Specification # 5520-TR-333732
March 24, 2005
Rev. B

Separate, identify, and label the Non-IP Magnet End Corrector leads as per (ME-369895) and
Bure below.

Note(s):

120 Spliced area dimension for magnet leads does not include an approximate 40mm of
extra buffer cable. Do not cut nnless approved by Production Supervisor.

120 - 290

(spliced area {to splice)

for magnet
leads)

249 (bellows
retracted length)

60 320 ]
(Sp"ced tto spllce
areafor  |wg— 350 g

corrector (bellows
coll leads) installed length}

Quadrant #3 Lead

- S ductor (stabili
N e [0 D D

Superconductor (magnet lead)

Superconductor {bus)
sKa _: Copper (stabilizer) f via V‘BIH1A js

8Ka Superconductor (bus)

Copper (stabilizer)

8 KA
5 KA
ToQ3 “sxa

B KA

To Q3

Note(s):

These leads must be insulated using approved methods (refer to Lead Installation ES-XXXXXX),
first as an individual lead, then insnlated as a pair to prevent ‘shorting’ to the other leads.

Technician(s)
LHC Q2 LQXB Shipping Traveler

Date

LHC Serial No.: LOXB0S-1
Notes: Re-issued per DR No. HGQ-0566
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TD/Engineering & Fabrication Specification # 5520-TR-333732
g March 24, 2005

4 Rev. B

Post MTF Magnet Preparation IP Magnet End

9.1 Separate, identify, and labet the 1P Magnet End Corrector leads as per Q2 Module Assembly
(ME-3698935) and figure below.

Note(s):
120 Spliced area dimension for magnet leads does not include an approximate 40mm of

extra buffer cable. Do not cut unless approved by Production Supervisor,

— 1190 {to splice} 4——— lag- 120
1149 (ng“cﬁd area
{bellows r magnet
500 retracted fength) leads)
i
e i o 1

1220 {to spllce) - {spliced area for

1250 -——————— corrector coil
(bellows leads)
installed length)

Jop (plan) view of IP end of G2

Superconductor {bus)
H1B H1AIV1B Jvia Copper (stabilizer)
Superconductor (bus)

Copper (stabilizer)

SKa

3 8Ka

To Q2

To Q2

Note(s):
This lead must be insulated using approved methods to prevent ‘shorting’

to the other leads.

Technician(s) Date

LHC Q2 1.QXB Shipping Traveler LHC Serial No.: LOXB(8-1
Notes: Re-issued per DR No. HGQ-0566
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TD/Engineering & Fabrication Specification # 5520-TR-333732
March 24, 2005
Rev. B

%2 Remove the Bellows Compression Tooling.

Technician(s) Date
@ Secure bellows with Bellow Restraint/Protective Cover (MA-390153) using Screws (MA-390180).

)Xo B9 o

Techniciz{n(s) a Date

Cut these to length
as per ME-3%0206

4 Measure and mark the tubes for cutting as per [P END AS-SHI]P DETAIL VIEW of Q2 Cryostat
General Assembly (ME-390206).

— 427.5 REF f=—

IP END
Side View

* Technician(s) Date

LHC Q2 LQXB Shipping Traveler LHC Serial No.: LOXBOS-1
Notes: Re-issued per DR No. HGO-0566
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TD/Engineering & Fabrication . Specification # 5520-TR-333732
March 24, 2003

Rev. B
s (S Verify that the proper tubes have been measured and marked correctly and are acceptable for
cutting.
Responsible Authority/Physicist Date
6 Cut the proper tubes using approved methods.
) Technician(s) Date
%7 Verify the tubes have been properly cut.
Lead Person Date
9% Verify that the Bellows End Sliding Flange Assembly (ME-390021} was installed correctly using
Bolts on both the Non-IP and IP Magnet Ends.
Lead Person Date
A
LHC Q2 L.QXB Shipping Traveler LHC Serial No.: LOXB08-1

Notes: Re-issued per DR No. HGQ-0566

Page 25 of 37



TD/Engineering & Fabrication

10.0 Magnet End Preparation

Support Crossbar
MD-390238

Upper Bridge

ME-39024&

Lower Bridge
ME-390241

V(

Specification # 5520-TR-333732
March 24, 2005
Rev. B

Sliding Flange Assembly
E-390021

pacer Bushing
MB-390577
old Mass Collar
MD-390239

Spacer Bushing

MB-390577

upport Crosshar
MD-390238

Shipping Restraint
ME-390249
Side View

‘ Acquire Q2 Shipping Restraint Assembly (ME-3%0249)(2 ea)

"\

Technician(s)

LHC Q2 LQXB Shipping Traveler

Date

LHC Serial No.: LOXB08-!
Notes: Re-issued per DR No. HGO-0566
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Specification # 5520-TR-333732
March 24, 2005
Rev. B

Install the Shipping Restraint on the Norn- [P Magnet end.

Note(s):

10.2.1

10.2.2

10.2.3

10.2.4

10.2.5

10.2.6

10.2.7

10.2.8

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

Install Cold Mass Collar (ME-390239) and secure using Socket Head Cap Screws (MA-393191),
Plain Washers (MA-393060) and Lock Washers (MA-393061) per Q2 Shipping Restraint
Assembly (ME-390249).

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).

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).

Install the Lower Bridge (ME-390241) to the Lower Support Bar using Bolt (MA-393187)
(7 ea), Lock Washer (MA-3930061} (7ea), and Flat Washer (MA-393060) (7ea).

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).

Secure Upper Bridge to Cold Mass Coltar 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) Date

LHC Q2 LQXB Shipping Traveler LHC Serial No.: LOXBO0S-1

Notes: Re-issued per DR No. HGO-0566
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Specification # 5520-TR-333732
March 24, 2005
Rev. B

Install the Shipping Restraint on the IP Magnet end.

Note(s):

10.3.1

10.3.2

10.3.3

10.3.4

10.3.5

10.3.6

10.3.7

10.3.8

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

Install Cold Mass Collar (ME-390239) and secure using Socket Head Cap Screws (MA-393191),
Plain Washers (MA-393060) and Lock Washers (MA-393061) per Q2 Shipping Restraint
Assembly (ME-390249).

Install Upper Support Cross Bar (MD-390238)(1 ea} with Spacer Bushing (MB-390377} (2 ea)
using Bolt (MA-393183 (2 ea), Lock Washer (MA-393186) (4 ea), Plain Washer (MA-393135) (4
¢a), 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-393135)
(4 ea), and Nut (MA-393184)(2 ea).

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

Install the Lower Bridge (ME-390241) to the Lower Support Bar using Boit (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
{MA-393061) (6 ea), and Plain Washer (MA-393060) (6 ea).

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) Date

Bellows

Q2 Magnet Non-IP End

1 Install Electrical Bus Shipping Restraint Short End Cover (MD-3%90752) into Lower Cold Mass
Pipe to protect the Bus Wire.

Technician(s) Date

LHC Q2 LQXB Shipping Traveler LHC Serial No.: LOXBO08-1

Notes: Re-issued per DR No. HGQ-0566
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TD/Engineering & Fabrication Specification # 5520-TR-333732

March 24, 2005
e @ Install Protecti onio PVC Bus Protector Tube.
=~ . .
=l 40 ¥

Rev. B
Technician(s) Date

~10.6 Install Electrical Bus Shipping Restraint Assembly (MD-390748).
Note(s):
Magnet wires must be inserted into the Shipping Restraint Assembiy
during installation.

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

Joining Coupling MA-393194 (X2)

90° elbow (X2) (MA-393311)

Middle Section (MC-390750)

ﬁ = End Section (X2) (MC-390749)
o, L (insert into 90° elbow)
IP Magnet End
Side View
mﬁ S p-od”
Technician(s) Date

: 710.7 Install the Vinyl Flange Covers (MA-390491), (MA-390492), (MA-390493), (MA-390494), & ‘
the Alignment Fiducial Covers (MA-390495).

i &/ IS TR

Technician(s) Date

LHC Q2 LQXB Shipping Traveler LHC Serial No.: LOQXB0S§-1
Notes: Re-issued per DR No. HGQ-0566
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11.0
/ Acquire the Shipping Frame Assembly {ME-390686).
Technician(s) Date
Acquire the following shipping hardware:
Eyebolt McMaster-Carr 3016T87 6 ea
Hex Nut MA-393328
Lock Washer MA-393329 12 ea
Mounting Bolts MA-393321 9ea
Lock Washer MA-393322 9ea
Technician(s) Date
Remove the Hoist Rings (4 ea) from the Quter Frame as per Q2 Magnet Shipping Assembly
{ME-390710).
-] - O * 1™ — ] D .
.4 _Hoist Rings Remain
- . ' o o (3 ea/per end)
LT 3 * T T 1-1-T T T —
L—Remove Hoist Rings (4 ea) \\
before installing magnet
Technician(s) Date
LHC Q2 LQXB Shipping Traveler LHC Serial No.: LOXBO0S-1

Notes: Re-issued per DR No. HGOQ-0566

Page 30 of 37
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Rev. B

= o Install the Shock Indicators onto the Shipping restraints. Are Accelerometers (Shock Recorders)
available for installation?

D Yes - Install Accelerometers as per Responsible Authority and
Figure 11.4-A. below.

Shock Recorder Serial No. :

D No - Accelerometers are NOT available for installation.

e 0~ (LLTETT
5 T

Accelerometer (X2) Accelerometer (X2
&

TITTTH

Figure 11.4-A

Technician(s) Date
L~
P
LHC Q2 LQXB Shipping Traveler LHC Serial No.: LOXBOS- 1

Notes: Re-issued per DR No. HGQ-0566
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Rev. B
12.0 Magnet to Shipping Frame/Platform Installation
Transport the magnet to the Magnet Shipping Fixture and instalt using Bolt (MA-393321)(9 ea),
Flat Washer (MA-393323)(9 ea), and Lock Washer (MA-393322)(9 ea).
Torque bolts to XX FT/LBS.
SECTION C-C
Q2 Shipping Assembly
ME-390710
Note(s):
Apply a small amount of Anti-Seize to all of the bolt threads prior to
installing the bolts.
Technician(s) Date
LHC Q2 LQXB Shipping Traveler LHC Serial No.: LOXBO0S-1

Notes: Re-issued per DR No. HGO-0566
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March 24, 2005
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v, @ Install Magnet Identification Labels as per Q2 Identification Labeling Layout (ME-390760).

Example:
If Serial No. at bottom of Traveler is: LQXB09
Stencil Serial No. should be:HCLQXB_001-FL000009

y ']To R n'_ ‘!oji‘- - . Lo -ﬂ"a]
=+ A8 ! ‘ermlla u :
1o | -.u-—_ .|® liol - fi"—E

— 2 i
IP END NON-IP END
OPPOSITE SIDE VIEW
| e - Wﬁlgﬂ.,, o —— T ; o .J;;,__]% .
{mom | | & || Fermilab | |-l
S L'tg__‘.________» ‘I;l .o} =
NON-IP END IP END
- SIDE VIEW

Q2 Identification Labeling Layout (ME-390760)

Technician(s} Date

Verify Magnet has been properly labeled/stenciled, and serial number matches the bottom of this
traveler and as per (ME-390760).

Example:
If Serial No. at bottom of Traveler is: LQXB09
Stencil Serial No. should be: HCLQXB_001-FL000009

Lead Person Date

LHC Q2 LQXB Shipping Traveler LHC Serial No.: LQXB0§-1

Notes: Re-issued per DR No. HGO-0566
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4 Instalt Eyebolts, McMaster-Carr #3016T85 (6 ea), Eyebolts, McMaster Carr #3016T87 (6 ea),
Flat Washer (MA-393328)(12 ea), and Lock Washer (MA-393329)(12 ea) into Shipping Fixture,

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

@ Install Lift All Pukka Wear Pad Protectors (MA-393345) onto magnet prior to installing Chain
Sling.

Technician(s) Date

@g) Install chain sling w/2 hooks (MA-390702) (6 ea) into eyebolts.

Technician(s) Date

@ Tighten eyebolts until chains are snug.

Technician(s) Date
1 Install an additional nut {double nutting) on each eyebolt and tighten.
Technician(s) Date
LHC Q2 LQXB Shipping Traveler LHC Serial No.: LOXB08-1

Notes: Re-issued per DR No. HGQ-0566
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- 13.0 Final Inspection/Installation
Reference B
Socket Cu T
p / \\
AN
Target Holder, Right
(MD-390539)
Target Holders
(MD-390211)
Target Holder, Left
(MD-390540)
Reference
Socket Cup

@ Verify Target Holder (MD-390211) (6 ea), Target Holder, Right (MD-390539) (3 ea), and

Target Holder, Left (MD-390540) (3 ea) with Reference Socket Cup (MA-390426) (12 ea) and

Protective Covers (MA-390495) are installed.

Lead Person Date
@ Verify that the Target Holder had been pinned using Spring Pins (MA-393048) as per Q2

Cryostat General Assembly (ME-390206).

Crew Chief Date
@9 Verify that the ID plates are installed on the Vacuum Vessel.

Crew Chief Date

LHC Q2 LQXB Shipping Traveler LHC Serial No.: LOXBO08-1

Notes: Re-issued per DR No. HGO-0566
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@ Documentation Update
14.1 Perform the following:
D Update DSR Keywords.
D Lecation.
D Location Verified Date.
D Status.
D Make entry regarding work performed.
TD/E&F Production Supervisor/designee Date
LHC Q2 LQXB Shipping Traveler LHC Serial No.: LQXB0S-1

Notes: Re-issued per DR No. HGQ-0566
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. 15.0 Production Complete

15.1 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, Repait/Rework Forms, Deviation Index and

dispositions have been reviewed by the Responsible Authority for conformance before being
approved.

Comments:

JUN ¢ 2 2005

Date

L

LHC Q2 LQXB Shipping Traveler LHC Serial No.: LOXB08-1

Notes: Re-issued per DR No. HGQ-0566
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Specification No.: 5520-FM-318902

TD / Engineering Fabrication
February 1, 2002

Rev. K
Traveler Title: Specification No: Revision: DR No:
I N/A Not Related to any specific operation | | 1620-TR-111111 I I None I l HGQ-0566 ]
Step No: Drawing No: Routing Form No: Serial No: Rework ID:
| 1.0 | | ME-390710 | {1 LQXBOS ([ o |

Discrepancy Description:
Magnet did not have pipe referencing done in IB#1, therefore parts of shipping traveler had to be undone to accommodate this.

Originator: Date:
Damon Bice 5972005

Cause of Nonconformance:
Part of the final survey was not completed at MTF.

Responsible Authority: Date:
Thomas Page | 5/9/2005 ]

Discrepancy Report Form DR No: HGQ-0566




TD / Engineering Fabrication

Disposition:

Specification No.: 5520-FM-318902

February 1, 2002
Rev. K

pink - John Szostak 5/9/05)

The final measurements have been taken. Start the shipping traveler. (Re-issue LQXBO8 Q2 Shipping Traveler 333732 -

B wy
Responsible Authority: Date:
Thomas Page | 5/9/2005
Corrective Action to Prevent Recurrence:
None.
Responsible Authority: Date:
| Thomas Page | [ 592005 |
Corrective Action/Disposition Verified By: Date:
[ John Szostak I I 5/13/2005 l
Will Configuration be affected?: " YES W NO
Identified problem area:
.| Material [ Manpower Method L] Machine ] Measurement
Reviewed By: Date:
| Bob Jensen | {  5/23/2005

Discrepancy Report Form

DR No: HGQ-0566



