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

January 14, 2005
Rev.

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 shalt include the Technician/Technician(s)s first initial and full last
name.

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

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. '

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

serviced or assembled.

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. .
MW I/ 14 /oS
tocess Efigineering/Designee Dite i
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LQXC01-0

Notes:
Page 3 of 38



TD/Engineering & Fabrication Specification # 5520-TR-333731
January 14, 2005

Rev.
3.0 Magnet Electrical Preparation
3l Does magnet require a purge of compressed dry nitrogen (N»)?
@ YES, PURGE REQUIRED, Proceed to Step 3.2
(3 NO, PURGE NOT REQUIRED, Proceed to Step 4.0
s o /2 T4y s ecs
"Reéponsi% 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 maximumy} at a flow rate of 5 CFH of N,
: Purge Flow
Purge Time | Purge Date &
Rate
Start %4 7050 1w lgs 'O
Finish g oAl 1 - )\0..() < -
e [-2¢ o5
T&”ﬁmcmn(%) Date
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC0!-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333731
January 14, 2005

Rev.
4.0 Magnet End Preparation (Non IP End) {/{ 5/,4
) 4.1 Separate, identify, and label the Non-IP Magnet End Corrector leads as per ~ . _
/\V [.il (ME-369900 (sheet 4 of 5)) and figure 4.2-A below (Next Step). ﬁ/ !86 /
Ak ()jb / \ \
- Q2 1)L G 5
\:\’i&b . Tachnician(s) / Date

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

Corrector Bus Leads

' | V3A | V3B H3A H3B | B3A | B3B . B6A | B6B |
V2A | V2B H2A . H2B | BA4A | B4B | A4A | AdB
V1A | V1B H1A H1B | AZA | A2B | ASA | A3B

g o o AR are s s v w76 o s s o LT i @ gl

(View Looklng from DFBX mto 03)

roserca Brsmsss sy

“A” Lead

“"“"" 8Ka 5Ka

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

“B” Lead

Figure 4.2-A
Tecﬂmci‘aﬁ(s) Date
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXCO01-0

Notes:
Page 5 of 38



TD/Engineering & Fabrication Specification # 5520-TR-333731
January 14, 2005

Rev.
E&\7¢6 (9 [nsulate the two 8Ka Bus Leads and the two 5Ka Bus Leads using approved methods.
?\ C 4/0 Note(s):
L \d / These leads must be insulated using approved methods (refer to ME-369900), first
X g
A ‘ as an individual lead, then insulated as pairs to prevent ‘shqrting’ to the other leads
({ ' e ) P f. .o
) A . N ol N 7o LAY el
) \C,(;’\ Technician(s) Date
- 44 Insulate the magnet leads using %" Black Shrink Tubing (MA-318797). Ensure that the entire
length of magnet leads are covered before heat shrinking. .
L S A Y ool s
Technician(s) ’ Date
4.6 At the Non-IP End, mave 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 1o Tube adapter ring inward toward the magnet center.
Tube Vessel
Adapter Flange
Ring
Spider
Assembly |
LT .‘/
76.5mm 3 | il
115" Play from spider 1! 4
assembly toward 1 =
bellows tube ! L
| ,
—t :4— ¥%” Play from spider
assembly toward
corrector
Non-IP End of Q3
N
| ' %
Recor jTravel Distance: j A2
B ACRGE
_Aeghnician(s) Date
LHC Q3 LQXC Shipping Traveler ' LHC Serial No.: LQXC01-0
Notes:
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TD/Engineering & Fabrication
Yanuary 14, 2005

Rev.
4.7 At the Non-IP End, ensure the conductor and Spider assembly are in the “set” position (76.5mm)
before taking measurement for step 4.8.
PR I . Colls
76.5mm
(to spider)
Non-IP End of Q3
\ e ch'u ) (-2 O -OF
Crdw Chiel” Date
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXCQ1-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333731
January 14, 2005

Rev.
4.8 At the Non-IP End, measure and record the length of the conductor from the “flat’ of the magnet
dome to the end of the conductor and record in the box provided below.
C\ 4 Note(s):
PR i The 740 mm dimension for the magnet leads includes an approximate 30 mm of
&‘i; N extra buffer cable for installation tolerances.
&L~ -1 s P
NN 140
A&5E 417 3 VAR
<4 3225mm B SR
30mm (extra length 132.5mm —» <+ ] & V]S
i after splice) -9 |4
,\,/, \@ 135mm
' . '“L
o lev? 120mm (lead - <
splice length)
- 4 10mm
60mm (extra length
after splice) -p |4 » 4 76.5mm
(to spider)
60mm (correction 165mm
Lo —1 P
coil splice length)
4—— 285mm —P
< 740mm P
VZa
ey —
e A=
T,?ﬁnician(s) Date
4.9 Verify Step 4.6 (Spider Assembly measurement) and 4.8 (Conductor measurement) are acceptable.
. |29 -5
Rc‘éponsitﬁbAuthority/Physicists Date
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LQXC01-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333731
January 14, 2005
Rev.

50 Magnet End Preparation (IP End)

5.1 Separate, identify, and label the TP Magnet End Corrector leads as per (ME-369900 (sheet 4 of 3))

j figure S.2-§elow (Next Step).
AR a5

T?e-c,:'ﬁni‘é'ian(s) Date -

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

8Ka

Corrector Bus Leads
H2B : H2A | V2B | V2A
{ HIB { HIA | V1B | V1A |

5Ka

FE

View looking into .IP'End

— 8Ka
Q3 IP End (l.ead End)
Lead Configuration
Figure 5.2-A
V)imié) ) 22[gs
Technician(s} Date ° '
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC01-0

Notes:
Page 9 of 38
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Rev.

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

w vid a! lead, then insulated as pairs to prevent ‘shorting’ to the other leads
- 1 2ops
7

Techmudn(s) /‘ Date

Insulate the magnet leads using %" Black Shrink Tubing {MA-318797). Ensure that the entire

length of magnet leads are covered before heat shrinking.
{ Hoad) /2245

Téchnic}’an(s) Date

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.

» <4 152.4mm

End Tube

Correction |  Spider  J—grm

“Coil - { Assembly ol

assembly toward End

%" Play from s.pider—Nl Tube Ring
1| assembly toward |

corrector

IP End of Q3

[ i
I |
Pt 14— 11" Play from spider
[ 1
<
|

.
\l}ecor Travel Distance: <

4
T}tfiﬁfcianﬁ) Date

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC801-0

Notes:
Page 10 of 38
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TD/Engineering & Fabrication
January 14, 2005

Rev.
5.0 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 5.7.
‘Correction
| " Coil
{to spider)
IP End of Q3
o N 7"/”_‘7 R / — =
'Z:-;*-b,(‘;z_.u-f; - CQ,O\’
“Cfew Chief Date -
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LQXC01-0

Notes:

Page 11 of 38



TD/Engineering & Fabrication Specification # 5520-TR-333731
January 14, 2005

Rev.
At the TP End, measure and record the length of the conductor from the “flat’ of the magnet dome
to the end of the conductor and record in the box provided below.
Note(s):
\ The 1540 mm dimension for the magnet leads includes an approximate 36 mm of
extra buffer cable for installation tolerances. —
e 1443
q L/),') S/ s 7 ">"
oy el . _} 1 '
- F2 i
& T P
97 N e 903.5mm > ),
PRI {to flat) :
b
806mm : ‘
4\0-“(-/@
e\ ’ 4-— 1040mm
O am
){”, W — 120mm (lead
splice length)
] 4— 30mm (extra length
Correction < after splice)
Coil N _i
] S <€— 60mm (extra length
after splice)
4— 1070mm ~ B0mm (correction
2 coil splice length)
- 1190mm ——p
: 152.4mm —1d—p
to spider)
b (tosp
——— 1342.4mm —— P
1540mm P
IP End of Q3
-l Dy
Date
5.8 Verify Step 5.5 (Spider Assembly measurement) and 5.7 (Conductor measurement) are acceptable.
Respunsibléﬁuthority/[’hysicisls Date
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC01-0
Notes:

Page 12 of 38
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Specification # 5520-TR-333731
January 14, 2005

Rev.
6.0 Final Electrical Inspection
6.1 At the IP End, jumper the two 5Ka leads together. At the Non-IP End, measure the resistance of
the 5Ka Busses and record below.
I —— ——k 4 8Ka “B” Lead
Q3 Non-IP End (Non-Lead End) I Q3 IP End {Lead End)
Lead Configuration 1 Lead Configuration
“A”Lead gKa BKa
E:‘ .
— (Left side)
“B” Lead 8Ka Q 3 D
VALHALLA gapng 5Ka
SCENTIC 18 (Right side)
[ORER N S 5Ka 8Ka
Fosatance w100 0T Non-IP End IP End
Full Scale 20mv 200my 2y Current Comp
Voltage | nopesen [ o
Figure 6.1-A
Q3 Non-IP End
Lead Resistance
5Ka Leads WG ‘
(Jumpered at IP End) %‘ O]%&7 o

) Antd

Technician(s)

LHC Q3 LQXC Shipping Traveter

Page 13 of 38

Date

A

ID\\,{%

LHC Serial No.: LOXCO01-0
Notes:
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6.2

January 14, 2005
Rev.

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:

“A” Lead

“B" Lead

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 6.2-A.

Connect I o to “B” Lead as shown in figure 6.2-A.

Turn test current on.

Connect Vy, and V| to voltage taps as shown in resistance table.
To measure Total with feads, connect Vi, to “A” Lead and V| o to “B” Lead.
Read resistance and record in traveler.

At the IP End, jumper the BKa ieads as shown in Figure 6.2-A.

Q3 Non-IP End (Non-Lead End)

Q3 IP End (Lead End)

Lead Configuration Lead Configuration

I ) e 8Ka “B” Lead
'
5Ka
|
8Ka SKa_ I 1 8Ka
|
[ |

“A” Lead gK, 8Ka
ScenRg_43008 1 = (Left side) ——
(O S “B” Lead BKa
Resistance Tost Temp VLoo GTL? 03
e S
= (Right side)
5Ka ‘ gKa
Non-IP End IP End
Figure 6.2-A
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC01-0
Notes:

Page 14 of 38



TD/Engineering & Fabrication

Specification # 5520-TR-333731
January 14, 2005

(Q3) Resistance Nominal 335-t0—343 8
Voltage Tap Serial Numbers Total Resistance
Connect| Fermi CERN KEK
Vi |VTalQ3 |EE1113 al |
Vio [VTc1Q3 |EE1213 | of 2,395 Q
Vi |VTe1Q3 |EE1213 ci
Vio [VTblQ3 |EE1313 b1 3,375 Q
Vi |VTalQ3 |EE1113 al |
Vio [vibigs |EE1313 | b L 786 Q
Total Resistance with Leads
Nominal 6.75 to 6.85 &
Vi "A" Power Lead
Vio "B" Power Lead é ’ 8 O / _Q‘

Wi

Technician( s)

Check resistance of Redundant Voltage Taps.

Date1

Rev.

L3
Techmician(s}

LHC Q3 LQXC Shipping Traveler

Page 15 of 38

Q3 Redundant Voltage Taps Nominal 3.35 to 3.45 Q
Connect Fermi CERN KEK Resistance
Vi VTa2Q3 EE1123 a2
Vio VTc2Q3 EE1223 c2 2 ‘ 36}3 Q
Vi VTc2Q3 EE1223 c2 -
Vio VTb2Q3 EE1323 b2 3.393 Q
Mhﬂég J / 2/ / 72

Date'

LHC Serial No.: LOXC01-0

Notes:



TD/Engineering & Fabrication Specification # 5520-TR-333731
January 14, 2005
Rev.

To measure Ls and Q of a Q3 Cold Mass:

1. Use Agilent 4263B LCR Mster.
2. Turn power on by pushing line button. Wait 30 seconds until dispiay screen is it.
3. Recall program #1. To do this, push recail (Rcl), then push #1, then push Enter,
4. Push Auto/Hold button to release hold.
5. Verify that the frequency displayed in the upper right corner of the display screen is 1000 Hz and the level
recorded in the lower right corner of the display screen is 1V or 1000 mV.
6. Connect H,, to “A” power lead as shown in figure 6.2-B
7. Connect L., to “B” power lead as shown in figure 6.2-B.
8. Connect Hy, and Ly, buttons to voltage taps as shown below.
9. Read Ls and Q from display and record in table.
I — —if 8Ka “B” Lead
I — 5Ka
“A” Lead F e ] 8Ka 5Ka- I _ 5Ka
“B” Lead : — aka 5Ka— I s —
Q3 Non-iP End (Non-Lead End) I Q3 IP End {Lead End)
Lead Configuration 1 Lead Configuration

“A” Lead gKa
== || et sidey

“B” Lead BKa

Q3

5Ka
(Right side)
5Ka
Non-IP End IP End

Figure 6.2-B

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXCOQ1-0
Notes:
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Rev.
(Q3) Inductance Nominal 15 to 16 mH
Voltage Tap Serial Numbers
d
comect] Formi CERN KEK Total Inductance
Hpo‘r VTalQ3 EE1113 at
Leor |VTclQ3 |EE1213 c1 [5,16€ mH
Hpo'r VTclQ3 EE1213 o
Leor |VTbIQ3 |EE1313 b1 15,187 mH
Nominal 30 to 32 mH
Total Inductance
HpoT VTalQ3 EE1113 al )
Leor |VIbIQ3 |EE1313 b1 30,297 mH
(Q3) Q-Factor Nominal 1.0 to 1.2
Voltage Tap Serial Numbers
Connect| Fermi CERN KEK Total @
Hpor [VTalQ3 [EE1113 al
Lpor {VTcIQ3 |EE1213 ct [
HPOT VTC1Q3 EE1213 cl ,
Lpor |VTIbIQ3 |EE1313 b1 | ,
Nominal 1.0 to 1.2
Total Inductance
Hpor {VTalQ3 EE1113 ait
Lpor {VTbIQ3 |EE1313 b1 » )
M&@ ]2 !mé
Technician(s) Date r
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LQXC01-0

Notes:
Page 17 of 38



TD/Engineering & Fabrication

To measure the resistance of a Thermometer (RTD):

1

2.
3.
4

W~ oo

U+ (Black) to Sense HI
I+ (Yellow) to Input H!
U- {Red) to Sense L.O
f- (Green) to Input LO

Push blue button (function key) once.
Push OHMF button.
Verify arrow in readout is above the 4W& (meaning a 4 wire resistance measurement).
Read resistance in ohms and record in traveler.

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.

Specification # 5520-TR-333731

Hewlett

HP3457A

Packard

awg
Lne 3 3 o R o ] s |

e e e oo
e I e | svmn |
j e I s I e
s s I s | e

ocoooda
s e Jf e s |
e = f s o |
oo

Il e [ I
j T

N

SENSE INPUT

HOAt
)

/

OHMF Button

Blue {function) Button

U+ Black ]
1+ Yellow

U_Red.__._—._-—-——"
|- Green e —

Thermometer
(RTDY

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

1.

Noonken

Use Hewlett Packard HP3457A digital multimeter.
Record temperature of building within +/- 5 degrees.
Press line button to turn line on.
Connect wires as shown in Figure below.
Push blue button (function key) once.
Push OHMF button.
Verify arrow in readout is above the 4WQ (meaning a 4 wire resistance measurement).
Note: Although this is technically a 4 wire measurement, it is effectively a 2 wire
measurement, since there are only 2 wires connected to each heater.

Read resistance in ohms and record in traveler.

Tanuary 14, 2005
Rev.

Hewlett
Packard

HP3457A

L2
4w

Line =1 o N e [ |
I [ e =
) iy

s I s [ e [ s
o Y e
Ooaocacd
[ wvnts I s s |

e I v s Y
[ = = i [ e
[ wowe B e [ e Y e |

SENSE  INPUT

T

- o

/

OHMF Button

LHC Q3 LQXC Shipping Traveler

Blue {function) Button

Page 18 of 38

Warmup
Heater

V.

LHC Serial No.: LOXC01-0

Notes:
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January 14, 2005
Rev.

Q3 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (x 5°): 1 F
Component Fermi | CERN Range Resistance

Q3 Cryogenic (warm-up) Heater (LE) - ,
wire at top (CERN #1 1+) WIaQ3 | EFB313+ 6101850 92
Q3 Cryogenic (warm-up) Heater (LE) - ) EHR3 ‘
wire at bottom (CERN #1 I-) W23 1% O
Q3 Cryogenic (warm-up) Heater (Non-LE} -
wire at top (CERN #2 |+) 16101850 __) 8
Q3 Cryogenic (warm-up) Heater (Non-LE) - l )

)
wire at bottor (CERN #2 1) W2bQ3 | EHBse3: Q

WI1bQ3 | EH8323+

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

RTD Serial No. Fermi CERN Measured Q M:Ex?)zsdliiit::;e
Q3 RTD, primary: Ta3 TT8313 7 3 8 7 | 37 q o
g [
Q3 RTD, redundant: ThQ3 | TT8323 (p 3.1 (an 550 o
\A_M L [2(@s
Tecﬁfnician(s) Date '

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC01-0
Notes:
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Specification # 5520-TR-333731

January 14, 2005
Rev.

Using the Hewlett Packard HP3457A digital multimeter, measure the Protection (Strip) Heater
Resistance for Q3.

LHC Q3 LQXC Shipping Traveler

Page 20 of 38

Q3 Protection (Strip) Heater Resistance
Fermi CERN KEK | Description Limit Resistance
H1aQ3 | YT1113+| HA1
CircuitA | 28t0320Q 3 ‘ 7
H2aQ3 | YT1113-| HA2 ‘
H1bQ3 | YT1123+| HB1
CircuitB | 28t032Q 5 | )
H2bQ3 | YT1123-] HB2 ol
w Ualgs
Technician(s)

Date

LHC Serial No.: LOXCQ1-0

Notes:



TD/Engineering & Fabrication Specification # 5520-TR-333731
January 14, 2005

6.3 Using the Valhalla 4300B, connect 10mA applied voltage thru the corrector Power Leads. Measur? o
Resistance and record in the table below.
__Corrector Bus Leads
V3A | V3B | H3A - H3B B3A | B3B | B6A | B6B
. v2A | V2B | H2A | H2B | B4A | B4B A4A | AGB
VIA | VIB | H1A | H1B | A2A | A2B | A3A | A3B
ST View Looking from DFBX into Q3 — Non-iP End) (20; D’?ﬁ;’“ Al
gso:e(::::l); %c;::z:;r Readout Labels lPower Labells Resistance
Hi L0
A2A EE8223 Y
MQSX MQSX EEB223 A2B A2A A2B 1010
A2A A2B B35
V3A EE8113 ].51
MCBXV EE8113 V3B V3A V3B 19,16
V3A V3B 13/
H3A EE8123 |37
MCBXH EE8123 H3B H3A 3B |37 04 LG
MCBXA H3A H3B 219
B6A EE8613 1.5Y
MCTX EE8613 B6B B6A B6B lol.s
B6A B6B 0o . 2
B3A EE8313 J b8
MCSX EE8313 B3B B3A B3B 2.9.26
B3A . B3B a8
AdA EE8423 .42
MCOSX EE8423 A4B AdA A4B 3.0
A4A A4B [Fe Nl
B4A EE8413 /.41
MCSOX MCOX EE8413 B4B B4A B4B [4.498
B4A B4B B!
A3A EE8323 3.3
MCSSX EE8323 A3B A3A A3B | qu
A3SA A3B i
S od 121 )
Technii{i\fm(s) Date e
LHC Q3 LQXC Shipping Traveler LHC Serial No.: L( )Xl(\IfOl—O
otes:
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TD/Engineering & Fabrication Specification # 5520-TR-33373|
Tanuary 14, 2005

Rev.
6.4 Check Q1 & Q2 Instrumentation Bus Wires for Continuity.

Module Pin Fermi CERN KEK Description Done
M2 1 VTalQ1 EE1111 al |Q1 Lead Voltage Tap "a", primary v
M2 2 VTa2Q1 EE1121 a2 |1 Lead Voltage Tap "a", redundant v
M2 3 VTc1Qn EE1211 c1 |Q1 Center Voltage Tap "c", primary
M2 4 VTe2Q1 EE1221 c2 Q1 Center Voltage Tap "¢", redundant
M2 5 VTb1Qn EE1311 b1 |Q1 Lead Voltage Tap "b", primary -
M3 1 VTe1Q2a | EE1212 Q2a Center Voltage Tap "c", primary e
M3 3 VTa2Q2a | EE1122 Q2a lead Voltage Tap "a", redundant e
M3 4 VTalQ2a | EE1112 Q2a Lead Voltage Tap "a", primary /
M3 |5 VTb2Q1 | EE1321 b2 |Q1 Lead Voltage Tap "b", redundant e
M4 1 VTc2Q2a | EE1222 Q2a Center Voltage Tap "¢", redundant e
M4 3 VTh1G2a | EE1312 (Q2a Lead Voltage Tap "b", primary )
M4 4 VTb2Q2a | EE1322 Q2a Lead Voltage Tap "b", redundant e
M4 | 5 VTb1Q2b | EE1612 Q2b lead Voltage Tap "b*, primary v
M5 | 2 VTc2Q2b | EE1522 - |Q2b Center Voltage Tap "¢", redundant e
M5 3 VTc1Q2b | EE1512 Q2b Center Voltage Tap "c", primary .
M5 5 VTb2Q2b | EE1622 (2b l.ead Voltage Tap "b" redundant 7
M6 1 VTa1Q2b | EE1412 Q2b Lead Voltage Tap "a", primary v
M6 | 2 VTa2Q2b | EE1422 Q2b Lead Voltage Tap "a", redundant ~

Corrector voltage tap Q1-H1 (skew dipole) {on | .~
M8 |1 VIHI EE8121 MCBX, MCBXH, A+ lead)

Corrector voltage tap Q1-V1 (normal dipole) (on
M8 | 2| VIVI EE8111 MCBX, MCBXV A+ lead) -

Corrector voltage tap Q2-H2 (skew dipole) (on ya
M8 | 3| VTH2 EE8122 MCBX, MCBXH, A+ lead)

Corrector voltage tap Q2-V2 (normal dipole) (on /
M8 | 4} VIVZ EEs112 MGBX, MCBXV, A+ lead)

Q1 Cryogenic Heater lead end - wire at top
M10 | 1 Wiati EH8311+ (CERN #1 I+)

Q1 Cryogenic Heater lead end - wire at bottom |
M10 | 2 W2an EH8311- (CERN #1 1)

Q1 Cryogenic Heater non-lead end - wire at top
M10 | 3| W1bQ1 | EH8321+ (CERN 40 15 /7

) Q1 Cryogenic Heater non-lead end - wire at

Mo | 4| w2bQi EH8321 botion (GERN #21) /

Q2A Cryogenic Heater lead end - wire toward Ve
MIT | 1 W1aQ2A & EH8312+ cold mass end piate (CERN #1 I+)

i Q2A Cryogenic Heater lead end - wire toward e

M11 ) 2 W2aQ2A EH8312 cold mass mag center (CERN #1 [-)

Q2A Cryogenic Heater non-lead end- wire yd
M11 3 W1bQ2A EH8322+ toward cold mass end plate (CERN #2 |+)

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXCG61-0

Notes:
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Module|Pin Fermi CERN KEK Description Done
i Q2A Cryogenic Heater non-lead end- wire
M11 | 4 W2bQ2A EHB322 toward cold mass mag center (CERN #2 |-) ~
Q2B Cryogenic Heater lead end - wire toward el
M12 | 1 W1aQ2B EHB332+ cold mass end plate (CERN #1 1+)
Q2B Cryogenic Heater lead end - wire toward
Mi2 | 2 W2aQ2zB | EHB332- cold mass mag center (CERN #1 |-) -~
Q2B Cryogenic Heater non-lead end- wire e
M12 | 3 W1bQ28 EHE342+ toward cold mass end plate ({CERN #2 |+)
Q2B Cryogenic Heater non-lead end- wire
M12 1 4 W2pbQ28 | EH8342- toward cold mass mag center (CERN #2 |-) -~
M4 | 1 H1aCH YT1111+ HA1 Q1 Protection (Strip) Heater, ("a" circuit) (CERN} -~
lead #1+)
Mia | 3 H2aO1 YT1111- HAD lC;;gr%tt-a)c:tion (Strip) Heater, ("a" circuit) (CERN e
Q1 Protection (Strip) Heater, ('b" circuit)
M4 | 5 H1bQ1 YT1121+ | HB1 | 5epN lead #24) -
Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit
M15 | 2| HiaQza | YTi112+ (FNAL iead A+) (CERN lead #1+) e
i Q1 Protection (Strip) Heater, ("b” circuit) (CERN
Mi5 | 4 H2bQ1 ¥YT1121 HB2 lead #2-) -~
i Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit
M16 | 1| HzaQza | YT1112 (FNAL lead A-) (CERN lead #1-) d
Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit
M16 | 3 | HIbQZa | YT1122+ (FNAL lsad B+) (CERN lead#2+) -~
i Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit
M16 | 51 H2bQza | YT1122 (FNAL lead B-) (CERN lead #2-) -
i Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit e
M17 {2 | H2aQzb | YT1132 (FNAL lead A-) (CERN lead #1-)
Q2b Protection {Strip) Heater, 1-4 & 2-3 circuit
M17 | 4 H1aQ2b © YT1132+ (FNAL lead A+) (CERN lead #1+) -~
Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit
M8 | 1| H1bQ2b | YT1142+ (FNAL lead B+) (CERN lead#2+) 7
i Q2b Protection {Strip) Heater, 1-2 & 3-4 circuit 1
M8 [ 3| H2bQ2b | YT1142 (FNAL lead B-) (CERN lead #2-) 7
M20 | 1 TaQ1_l+ TT8311 I+ Q1 RTD, primary Wire color: Yeilow 7
M20 | 2 TaQ1_I- TT8311 I- Q1 RTD, primary Wire color: Green 7~
M20 | 3 TaQ1_V+ | TT8311 U+ Q1 RTD, primary Wire color: Black pd
M20 | 4 TaQ1_V- | TT8311U- Q1 RTD, primary Wire color: Red )y
M2C | 5 ToQ1_I+ TT8321 I+ Q1 RTD, redundant: Wire color: Yellow A
M20 | 6 ThQ1_I- TT8321 |- Q1 RTD, redundant: Wire color: Green yd
M20 : 11 ThQ1_V+ | TT8321 U+ Q1 RTD, redundant: Wire color: Black Ve
M20 |10 ThQ1_V- TT8321 U- Q1 RTD, redundant: Wire color: Red -
M20 | 9 TaQ2a_ I+ TT8312 1+ Qi2a RTD, primary Wire color: Yellow e
M20 | 8 TaQ2a_l- | TT83121- Q2a RTD, primary Wire color: Green ~1

LHC Q3 LQXC Shipping Traveler

LHC Serial No.:
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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 ToQ2a_l+ | TT8322 I+ Q2a RTD, redundant: Wire color: Yellow

M20 | 14 TbQ2a_l- TT8322 I- Q2a RTD, redundant: Wire color: Green e

M20 |15 TbQ2a_V+ TT8322 U+ Q2a RTD, redundant: Wire color: Black 7

M20 | 16 ThQ2a_V-| TT8322 U- Q2a RTD, redundant: Wire color; Red

M21 1 TaQ2b_l+| TT8332 i+ Q2b RTD, primary Wire color: Yellow i

M21 | 2 TaQ2b_I- | TT83321I- Q2b RTD, primary Wire color: Green yd

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 ThQ2b_|+ | TT8342 I+ Q2b RTD, redundant: Wire color: Yellow v

M21 6 TbQ2b I- | TT8342 |- Q2b RTD, redundant: Wire color: Green

M21 | 11 ToQ2b_V+  TT8342 U+ Q2b RTD, redundant: Wire color: Black v

M2t | 10 TbQ2h_V-{ TT8342 U- Q2b RTD, redundant: Wire color: Red

JAes0 W\ \ S
Teéhnj ian(s) Date )
7 /z C - TAN - Jeos
Respons1ble utﬁorlty/Physwlst Date

LHC Q3 LQXC Shipping Traveler
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)
6.5 Does Magnet require Hipotential Testing?
X YES, HIPOT REQUIRED, Proceed to Step 6.6.
Maximum Voltage: _ | S00 vt S
[ NO, HIPOT NOT REQUIRED, Proceed to Step 7.0
! / 7y N
%ZQZ// S /=L 05
Responsible Author;i(y/Physicist Date
6.6 Hipot according to table below. Hipot to value recorded in Step 6.5. Maximum leakage is 3UA.
Have Crew Chief verify setup and sign below before continuing.
P (21]ps
— Crew Chief Date
Hipot Heaters to Coil and Ground.
High Potential Grounded Floating Leakage
All Strip Magnet Coils, Corrector Coils, Yoke, . o
Heaters RTD's and Warm-up Heaters Nothing 9 204
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 '{D\?ﬂ A’
C . Toonug -pd-0F
f :chnici!m(s‘,l - Date
Responsmle Authority/Physicist Date
m
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC0i-0
Notes:
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A
“7.0 Shipping Preparation
7.1 Install Electrical Bus Shipping Restraint Assembiy (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)
/ 90° elbow (X2) (MA-393311)

]
H I | L_l
Middle Section (MC-390750)
:EE ) End Section (X2) (MC-390749)
= (insert into 90° elbow)
IP Magnet End
Side View

-4 - b

Date

7.2

Sl L Y
Date

Techﬁi'c'ianfs)‘* ff'

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOQXC01-0

Notes:
Page 26 of 38



Specification # 5520-TR-333731

TD/Engineering & Fabrication
January 14, 2005

Rev.
7.3 Acquire Q1/Q3 Shipping Restraint Assemblies (ME-390250)2 ea).
CIRY B
g R A
|-
© 6 o 9 00 ¢ & O ﬁ%}@
Q1/Q3 Shipping Restraint @Q1/Q3 Shipping Restraint
End View Side View
ME-390250 ME-390250
A
Ul 1/ 22/ys
Tec’ﬁr:iciﬁ{l(s) Daté
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXCO01-0
Notes:
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74 Ingtall 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.
/r@‘@. Install Cold Mass Collar (MD-390239) and secure using Bolt (MA- 39’%121) (6 ea), and
,} Washers (MX-XXXXXX)(X ea). N O \,\),.il %L 1 g{ g £ e
\ 742 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-393180) (4 ea),
Plain Washer (MA-393185) (4 ea), and Nut (MA-393184)(2 en).
743 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-393[84)(2 ea).
744 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) (Tea).
7.4.6 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).
7.47  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 B%l 5.
CRED oy )y rweroms
TechHician(s) ” Date
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOQXC01-0
Notes:

Page 28 of 38



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

January {4, 2005

_ Rev,
s b Install the Shipping Restraint on the IP Magnet end.
1/]@ Note(s): .
Installation Shipping Restraint bolts should be only finger tight until complete
assembly is installed.
751 Install Cold Mass Collar -390239) and secure using Bolt (MA-393191) (6 ea), and
achers (M XREXXX)(X eal.) LT b/AHESS T
752  Instail 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).
7.53  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-393183) (4 ea), and Nut (MA-393184)(2 ea).
7.5.4  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).
755 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).
756  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).
757 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).
7.5.8  Tighten all the Shipping Restraint Bolts.
!- ks K 4
ENXT JU P e Jetn) 2.2, 2005
Technician(s) / e, e Date
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXCO01-0
Notes:
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7.6 Install Electrical Bus Shipping Restraint Short End Cover (MD-390752) into Lower Cold Mass

/ A Plpe tow )lre .
— s oy
=l Lyl o [~

Techmucm(s) Date
7.7 Install Protectwe F nd.apto PVC Bus Protector Tube.
/ g j=24-0 5
Tec.hmcmn(s) - "” < Date
1.8 Secure bellows wj

o

A

/;Restraint/Prolectivc Cover (MA-390153) using Screws (MA-390180).

< PN a [ 2Y-08

Technician(s) / Date
7.9 InstaWovch on flanges.
3 U —
CH )28
Technician(s) Date
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LQXC01-0
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Install Accelerometers (provided by CERN) as per Responsible Authority and drawing below.

A0l 00 REF
g 57 RET .
LT ]
1 Y
e % 1
6T 16 BL MEMGVED . 4 g install Accelerometers Here [UESE ApIST LInGS 70 B REUOVD,
MM
Techmuan(s) Date

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

S
KEKeFermilab
L]
NON-IP END
. OPPOS I TE_SIDE VIEW

L pornrs 30 TP — 1T TYR, e A% TYP ——ns
a‘ -~ s T r -] 52 TYR ]—

] Tl ok 1l
! {FLAT) [ od
= - Fi e
KEKeFermilab B
= o
NON-IP END T b RS, TP, e IP END
Q3 IDENTIFICATION LABELING LAYOUT
W \ \ 14 \ 09
# Technician(s) Date
DR
Vern‘y Magnet has been properly labeled/stenciled, and serial number matches the bottom of this
q [9@ traveler and as per ME-390762).
’ Y4
[[Pops
Ledd Person Date/
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC(01-0
Notes:
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8.0 Final Inspection/Instaliation
Reference
Socket Cup _--
-
Target Holder, Right
(MD-390539)
Target Holders
(MD-390211)
Target Holder, Left
(MD-390540)
Reference
Socket Cup
8.1 Verify Target Holder (MD-390211) (4 ea), Target Holder, Right (MD-3920539) (2 ea), and Target
Holder, Left (MD-390540) (2 ea) with Reference Socket Cup (MA-390426) (8 ea) and Protective
Coversy (MA-390495) are installed.
/Z$es
Date
8.2 Verify that the Target Holder had been pinned using Spring Pins (MA-393048) as per
Q3 Cryogtat General Assembly (ME-390132).
7‘/1%2‘2 [ EF
) /P&I.d PC-I.'SOI] Date
LHC Q3 LQXC Shipping Traveler - LHC Serial No.: LOQXC01-06
Notes:
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9.0 Shipping the Magnet

9.1

9.2

Note(s):

Cgscérew %” 10 x3.5” MA-393384 463

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

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

Mesd) (2

Léad Person D.lte

Acquire the Shipping Frame Assembly (ME-390729).

Technician(s) Date

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 11.4

Technician(s) Date
Acquire the following parts.

Separator Bars ME-390797 3ea
W' -13X3.5"T MA-393384 __®ea > ~aken QO
MA-393325 6 ea 1~ AJEED

MA-393385 §ea ‘- wpy
MA-393298 6 ea > p&%‘) @

ex Nut 2”7 - 13

Ensure Q2 to Q1/Q3 Hardware is also acquired/installed for usage by CERN:
e

stalled on two end Separator Bars

Washer Flat %” MA-393323 4 stalled on two end Separator Bars
ex Nut 727- MA-393387 Mstalled on two end Separator Bars
Screw 1”-8 x 4" long MA-393388 2ea Installed on center Separator Bar
Washer Flat 1” MA-393389 2ea Installed on center Separator Bar
Hex Nut 1”-8 MA-393390 2ea Installed on center Separator Bar
Technician(s) Date
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXCO01-0
Notes:
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9.4 Acquire the following shipping hardware:

Eyebolt McMaster-Carr 3016787 4 ea
Eyebolt McMaster-Carr 3016T85 4 ea

Hex Nut MA-393327 16 ea

Flat Washer MA-393328 8ea

Lock Washer MA-393329 8 ea

Chain w/2 Hooks MA-390702 4 ea
Mounting Bolts MA-393321 6 ea

Flat Washer MA-393323 6 ea

Lock Washer MA-393322 6 ea

oo ol .

Technician(s) Date / w7

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

0800 REF,

ts. gt = 384 .57 REF.
REF .

S

: r — = p— R ks , : g™ =
Remove Hoist Rings. ﬁ & Remove Hoist Rings.
; _1‘ - L:? 7 - {/LS

o> ~
. A TP =~ I
,.,55 ~ g -y v— 1
SR Teclinician(s) Date
A
£y .
N

A\ 9.6 Transport the Q1/Q3 Shipping Fixture (ME-390729) and install into the Shipping Container

using apg‘ov;d methods.

Technician(s) Date

™

LHC Q3 LOQXC Shipping Traveler LHC Serial No.: LOXC01-0
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).

Torque bolts to XX FI/LBS.
4]15)6
L—@, @_1
-] ®
@ e ® ® @ ® ® -
@ ®
N
SECTION C—C
Q3 Magnet Shipping Assembly
(ME-390728)
Note(s):
Apply a small amount of Anti-Seize to all of the bolt threads prior to installing the
bolts.

10.2 Install Eyebolts, McMaster-Carr #3016T835 (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.
} o ;9 k. eJ: B ,/ 0' :’_:._.j
i \ _\ (T e
! E ] AN
RSN
;u_ - ..,Mm..__l_.: HH. 55 REF | e —— vk
VIEW A-A
NTAarE w1 B
Q3 Shipping Assembly - End View
10.3 Install the Lift All Pukka Wear Pad Protectors (MA-393345) onto magnet prior to installing Chain
Sling.
20/ )/ [17-05
Techmcnan(s) _, Date
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXCO01-0

Notes:
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10.4 Install chain sling w/2 hooks (MA-390702) (4 ea) into eyebolts
=M. d 12T Ox
Technician(s) Date
10.5 Tighten eyebolts yntil chains are snug.
= (-2 0-0("
Technician(s) Duate
10.6 Install an additional nut (double nutting) on each eyebolt and tighten.
bJLO [-271-0C
T ec.h mcmn(s) Date
Loz Wrapping of the magnet.
3 Performed by Shipping Company, proceed to Step 11.0
\% ‘[\F’)eﬂlormed by Fermilab, proceed to Step 10.8
L 1129 iaﬂ;
Lead Pbrson Date |
10.8 Wrap the magnet in protective material (VCI Plastic) and seal the seam using approved methods to
form a protective bag.
<49 U [ 2704
Technician(s) Date
10.9 Install cross braces on the top of the shipping container.
40D L2704
Techmcmn(e) Date
10.10  Install protective gaver on the top of the shipping container and secure.
LM [~ 2%OL
Technician(s) Date
10.11  Verify the magnet, shipping frame are properly secured. and protected.
‘/ ﬂ —
gl '/Z '7/0:»
Responsible Authority/designee Date ’
10.12  Closg and secure doors on the shipping container.
S\ : (23/gs
Crew Chief Date
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC01-0
Notes:
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TD/Engineering & Fabrication

11.0 Documentation Update

11.1 Perform the following:

B/Update DSR Keywords.

g/ Location.
B/Location Verified Date.
B/ Status.

B/ Make entry regarding work performed,

Mg

TD/E&F Production Supervisor/designee Date

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC01-0
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 si gned 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:

7 At 02
roc.e:;s Engineering/Designee Date

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC01-0
Notes:
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This Q3 Magnet (LQXCO‘I) was tested at the MTF.

As a requirement for LHC magnets to be tested at MTF, the Magnet
needed to be equipped with a Q2 Hypertronics Connector.

The Q2 Hypertronics Connector was installed in the Q3 Module
Assembly Traveler (TR-333729) (LMQXCO01).

The following steps are for documenting the removal of the
Q2 Hypertronics Connector and the instaliation of the
Q3 Hypertronics Connector.

1.0 Removat of Q2 Hypertronics
1.1 Remove the Q2 HyTertronics Connector at the IP End.
A
Technician(s)l Date
1.2 Removc the (ﬁ Hypertronics Connector at the Non-JP End.
&l / o8 / &5
Techn1c1an(s) Date /
1.3 Verify that the Q2 Hypertronics Connectors have been properly removed. Inspect wires for any
damage that may have occurred during removal.
¢ / 6¢/05
Technician(s) . Date /
. JC ¢ /P‘ U A TIAN S BIZI-e
Respon51ble &uthonly/Physmst Date
LLHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC01-0
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Specification # 5520-TR-333731
January 11, 2005

2.0 Installation of Hypertronics
2.1 Assemble/Install Hypertronics Connectors, without Cover at Non-IP End as per Q3 Module
Assembly (ME-369900). Pin Numbers for connectors are shown in Table 2.1 below.
Table 2.1
Fermilab| CERN KEK
Module Pin Label Label Label Description
M1 1 Blank Moduie
M1 2
M1 3
M1 4
5

M1

M2

VTa1Q1

TEE1111

[Q1 Lead Votage Tap "a" , primary

' 0202a

VTb2Q1

|EE1321

EE1222

Q1 ead Voltae

1
M2 2 VTa2Q1 |EE1121 (a2 1 Lead Voltagg Tap "a", redundant
M2 3 VTc1Q1 |EE1211  |ci Q1 Center Voltage Tap "c", primary
M2 4 VTc2Q1 |EE1221 |[c2 Q1 Center Voltage Tap "c", redundant
M2 5 VTbiQ1 |EE1311 |b1 Q1 Lead Voltage Tap "b", prima
M3 1 VTc1Q2a |[EE1212 Q2a Center Voltage Tap "c", primary
M3 2 Empty Empty No connection
M3 3 VTa2Q2a |FE1122 Q2a lead Voltage Tap "a", redundant
M3 4 VTalQz2a |EE1112 Q2a Lead Voltage Tap "a”, primary

5

—|[VTbiQzb

[EET612

Q2b ead Voltage Tap

No connection

1 Q2a Center Voltage Tap "¢", redundant
2 Empty Empty No connection

M4 3 VTb1Q2a |JEE1312 Q2a Lead Voltage Tap "b", primary

M4 4 VTb2Q2a |EE1322 (2a Lead Voltage Tap "b", redundant
5

llbll’ ) ‘

MS

VTb2Q2b
EE12

EE1622

' Lad Vottg Ta "'ri '

M5 2 VTc2Qeb |EE1522 Q2b Center Voltage Tap "c¢", redundant
M5 3 VTc1Q2b |EE1512 Q2b Center Voltage Tap "c*, primary
M5 4 Empty Empty No connection

5

D redundant

M6

EE1422

Q2b Lead Voltage Tap "a", redundant

Ms

Empty

No connection

M6

Empty

No connection

_[No connection

nk Mle |

LHC Q3 LQXC Shipping Traveler

Rev.

LHC Serial No.: LOXC01-0
Notes: Additional pages added per production request.
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Table 2.1 (continued)

MIO L

. | Fermilab| CERN | KEK .
Module | Pin Label Label | Label Description
M8 1 ITH1 EES121 gc;g;ector voltage tap Q1-H1 (skew dipole) (on MCBX, MCBXH, A+
M8 2 TV EES8111 IC;grdr;actor voltage tap Q1-V1 {normal dipole) {(on MCBX, MCBXV A+
M8 3 |vTH? EE8122 ggg;actor voltage tap Q2-H2 (skew dipole} (on MCBX, MCBXH, A+
M8 4 |vTve EES112 Corrector voltage tap Q2-V2 {normal dipole) (on MCBX, MCBXYV,
A+ lead)
M8 5 |Em Em No connection
M9 1 Blank Module
M9 2
M9 3
M9 4
M9 5
M10 1 [wW1aQ1 |EH8311+ Q1 Cryogenic Heater lead end - wire at top (CERN #1 |+)
M10 2 [w2aQ1 |EH8311- Q1 Cryogenic Heater lead end - wire at bottom (CERN #1 1-)
M10 3 |WibQ1 |EH8321+ Q1 Cryogenic Heater non-lead end - wire at top (CERN #2 |+)
M10 4 |W2bQ1 |EH8321- Q1 Cryogenic Heater non-lead end - wire at bottom (CERN #2 I-)
5 E

o connection

Cryogem Heater lead end - wir towd cold mass end plate “

M11 1 EH8312+ (CERN #1 14)

Q2A Cryogenic Heater lead end - wire toward cold mass mag
M11 2 |wz2aQ2A |EH8312- center (CERN #1 I-)

Q2A Cryogenic Heater non-lead end- wire toward cold mass end
Mt1 3 |W1ibQ2A (EHB322+ plate (CERN #2 I+)
M1 4 |lwoboza |EHBa22- Q2A Cryogenic Heater non-lead end- wire toward cold mass mag

center (CERN #2 1-)

W1aQ2B

No connection

T

Q2B Cryogenic Heater lead end - wire toward cold mass end plate

EH8332+ (CERN #1 I+)
Q28 Cryogenic Heater lead end - wire toward cold mass mag
Mi2 2 |W2aQ2B |{EH8332- center (CERN #1 I-)
Q2B Cryogenic Heater non-lead end- wire toward cold mass end
M12 3 |W1bQ2B (EH8342+ plate (CERN #2 1+) _
M12 4 lw2baze |EH8342- Q2B Cryogenic Heater non-lead end- wire toward cold mass mag

center (CERN #2 1)

LHC Q3 LQXC Shipping Traveler

LHC Serial No.: LOXC01-0

Notes: Additional pages added per production request.
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Table 2.1 (continued)

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

M13 1 Blank Module
M13 2
M13 3
M13 4
M13 5
M14 1 |H1aQ1 YT1111+|HA1 Q1 Protection (Strip) Heater, ("a" circuit) (CERN lead #1+)
M14 2 |Empty Empty No connection
M14 3 [H2an YT1111- |HA2 |Q1Protection (Strip) Heater, ("a" circuit) (CERN lead #1-)
M14 4 |Empty Empty No connection
M14 5 JH1b( YT1121+|HB1  [Q11 Protection (Strip) Heater, ("b" circuit) (CERN lead #2+
M15 1 |Empty Empty No connection
Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A+)
M15 2 |H1aQ2a |YT1112+ (CERN lead #1+)
M15 3 |Empty Empty No connection
M15 4 [H2bQ1 YT1121- |[HB2 |Q1 Protection (Strip) Heater, ("b" circuit) (CERN lead #2-)
5

Emp _ No connection

M15 |

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

H2aQ2a |YT1112-

Mg | (CERN lead #1-)
M16 2 |Empty Empty No connection
Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B+)
M16 3 [H1bQ2a |YT1t22+ (CERN lead#2+)
M16 4 |Empty Empty No connection
i Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B-)
M1i6 5 |H2bQ2a |YT1122 CERN lead #2-
M17 1 |Empty Empty No connection
N Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A-)
M17 2 |HzaQ2b |YT1132 (CERN lead #1-)
M17 3 |Empty Empty No connection
Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A+)
M17 4 |H1aQ2b |YT1132+ (CERN load #1+)
M17 5 |Em Em No connection
Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B+)
M18 1 H1bQ2b |YT1142+ (CERN lead#2+)
M18 2 |Empty Empty No connection
) Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL. lead B-)
M18 3 |H2bQ2b |¥YT1142 (CERN lead #2-)
M18 4 |Empty Empty No connection

No connection

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LQXC01-0

Notes: Additional pages added per production request.
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Table 2.1 (continued)

. | Fermilab| CERN | KEK __—

Module | Pin Label Label | Label Description

M19 1 Blank Module

M19 2

M19 3

M19 4

M19 5

Note: Pin Numbers of Module M20 are not listed in numerical order.

M2Q 1 [TaQ1_l+ |TT8311 I+ Q1 RTD, primary Wire color: Yellow

M20 2 |TaQ1_i- |TT8311 I Q1 RTD, primary Wire coior: 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 {TbhQ1_I+ |TT8321 I+ 1 RTD, redundant: Wire color: Yellow

M20 6 |[ThQ1_l- |TT8321 I- Q1 RTD, redundant: Wire color: Green

M20 11 |TbQ1_V+ |TT8321 U+ Q1 RTD, redundant: Wire color: Black

M20 10 [ThQ1_V- {TT8321 U- Q1 RTD, redundant: Wire color: Red

M20 9 |TaQ2a |+ |TT8312 i+ Q2a RTD, primary Wire color: Yellow

M20 8 |TaQ2a_ |- |TT8312 - Q2a RTD, primary Wire color: Green

M20 7 |TaQ2a_V+H{TT78312 U+ Q2a RTD, primary Wire color: Black

M20 12 |TaQ2a_V-|TT8312 U- Q2a RTD, primary Wire color: Red

M20 13 |TbQ2a_I+ |TTB3Z22 I+ Q2a RTD, redundant: Wire color. Yellow

M20 14 |TbQ2a_I- |TT8322 |- Q2a RTD, redundant: Wire color: Green

M20 16 |TbQ2a_VH{TT8322 U+ Q2a RTD, redundant: Wire color: Black

M20 16 {TbQ2a_ V-|TT83¢2 U- Q2a RTD, redundant: Wire color: Red

Empty

No nectio

ote: Pin Numbers of Module ar ot listed in erical order.

M21 1 [TaQ2b_l+|TT8332 I+ Q2b RTD, primary Wire color: Yellow
M21 2 |TaQ2b_|- {TT8332 I- Q2b RTD, primary Wire color: Green
M21 3 |TaQ2b_VH{TT8332 U+ Q2b RTD, primary Wire color: Black
M21 4 [TaQ2b_V-|TT8332 U- Q2b RT1), primary Wire color: Red

M21 5 |TbQ2b_I+ [TT8342 I+ Q2b RTD, redundant: Wire color: Yellow
M21 6 |TbQ2b_J- [TT8342 I- Q2b RTD, redundant: Wire color: Green
M21 11 |TbQ2b_VHTT8342 U+ Q2b RTD, redundant: Wire color: Black
M21 10 [ThQ2b_V-|TT8342 U- Q2b RTD, redundant: Wire color: Red
M21 9 |Empty Empty No connection

M21 8 |Empty Empty No connection

M21 7 |Empty Empty No connection

M21 12 |Empty Empty No connection

M21 13 |Empty Empty No connection

M21 14 |Empty Empty No connection

M21 15 |Empty Empty No connection

M21 16 |Empty Empty No connection

M21 17 {Empty Empty No connection

LHC Q3 LQXC Shipping Traveler

Page 5 of 19

LHC Serial No.: LOXC01-0
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- . Specification # 5520-TR-333731
’/(/RVA/G// (’Zﬂég / January ll,ZROOS

S'h;:)ulp e a X6 P'n connecton v
s Hypertronics Connector Pin Locations (Q3 non-IP end)

QY . VIEW: Male (pin) solder cup side
Wi
i Wos @17 |86 17 -
11 [ 381 5@
5 ©16.[ 85 916 ]
. R Al 015: .4 10 015 ) | 40 ’ W‘
3. 0_9_ 01403 '9_ o4y 1* o
o T 20
o2 . oules '} wral? o} ~
M21 M20 M9 M1B MI7 MIE MI5 Mi4 MI3 MI12 M1 MO M9 MB M7 M6 M5 M4 M3 M2 MH
® Hole filled in grey: Wire soldered to pin.
® Hole with dot in center: Pin exists but no wire soldered to it.
O Hole filled in white: No pin. Hole is drilled out.
Black U+
Yellow 1+
Red U -
Green | -
Individual Thermometer Layout
Note(s):
Ensure the Hypertronics cover has NOT been installed.
Technician(s) Dafte
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LQXC01-0

Notes: Additional pages added per production request.
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2.2 Assemble/Install Hypertronics Connectors, Without Cover at IP End as per Q3 Module
Assembly (ME-369900). Pin Numbers for connectors are shown in Table 2.2 below.
Table 2.2
Fermilab] CERN KEK. .
Module Pin Label Label Label Description
M1 1 Blank Module
M1 2
M1 3
M1 4
M1 5
M2 1 VTaiQ1 |EE1111  [atl Q1 Lead Voltage Tap "a", primary
M2 2 VTa2(1 |EE1121 |a2 Q1 Lead Voltage Tap "a", redundant
M2 3 VTe1Q1 |EE1211 ot Q1 Center Voltage Tap "¢", primary
M2 4 VTe2Q1 |EE1221  |c2 Q1 Center Voltage Tap "c", redundant
M2 5 b1 "b",

..

ctQ2a

VTo1G1-

EE1311
EE1212

Q1 olta Tap

prima

VTb2Q1
VTc2Q2a

EE1321

EE1222

b2

1 Q2a Center Voltage Tap "¢", primary
M3 2 Empty Empty No connection
M3 3 VTa2Q2a {EE1122 Q2a lead Voltage Tap "a", redundant
M3 4 VTatQ2a [EE1112 Q2a Lead Voltage Tap "a", primary
5

0] LeadVoItae Tap

Q2a Center Voltage Tap "c”, redundant

"b", redundant

Vb1

7 Epty :

_

Empty

M4 2 Empty Empty No connection

M4 3 VTb1Q2a |EE1312 Q2a Lead Voltage Tap "b", primary

M4 4 VTb2Q2a |EE1322 Q2a Lead Voltage Tap "b", redundant
5

No connection

..

1
M5 2 VTc2Q2h {EE1522 Q2b Center Voltage Tap "c", redundant
M5 3 VTc1Q2b [EE1512 Q2b Center Voltage Tap "¢", primary
M5 4 Empty Empty No connection

5 VTb2Q2b |EE1622

02b LeadVoItae _- "b" redundant

1 VTalQ2h |EE1412 Q2b Lead Voltage Tap ‘a", prlmary
M6 2 VTa2Q2b |EE1422 Q2b Lead Voltage Tap "a", redundant
M6 3 Empty Empty No connection
M6 4 Empty Empty No connection

5

- o connection

tn Module

M7

M7

M7

M7

LHC Q3 LQXC Shipping Traveler

Page 7 of 19

LHC Serial No.: LOXC01-0
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Table 2.2 (continued)
Fermilab| CERN KEK -
Module ] Pin Label Label Label Description _
M8 1 |vrh EE8121 ggg)ector voltage tap Q1-H1 (skew dipole) {on MCBX, MCBXH, A+
M8 2 [VTVA EE8111 I(;Zz;actor voltage tap Q1-V1 (normal dipole) (on MCBX, MCBXV A+
M8 3 |vThe EE8122 I(.';(a)g;actor voltage tap Q2-H2 (skew dipole) (on MCBX, MCBXH, A+
M8 4 |vTve EE8112 I(;zg)ector voltage tap Q2-V2 (normal dipole) {on MCBX, MCBXV, A+
M8 5 |Em Em No connection
M9 1 Blank Module
M9 2
M9 3
M9 4
M9 5
M10 1 [Wtal1 |EH8311+ Q1 Cryogenic Heater lead end - wire at top (CERN #1 |+)
M10 2  ({W2aQ1 JEH8311- Q1 Cryogenic Heater lead end - wire at bottom (CERN #1 |-)
M10 3 [WibQ1 |EH8321+ Q1 Cryogenic Heater non-lead end - wire at top (CERN #2 |+)
M10 4 |w2bQt |EHB321- Q1 Cryogenic Heater non-lead end - wire at bottom (CERN #2 |-)
M10 5 [Em Empt No connection
M1 1 1 |w1aQ2a |EH8312+ Q2A Cryogenic Heater lead end - wire toward cold mass end plate
(CERN #1 |+)
M1 o |w2aaza |EHS312- Q2A Cryogenic Heater lead end - wire toward cold mass mag center
(CERN #1 1)
Q2A Cryogenic Heater non-lead end- wire toward cold mass end
M11 3 |W1bQ2A |EHB322+ plate (CERN #2 I+)
i Q2A Cryogenic Heater non-lead end- wire toward cold mass mag
M11 4 (W2bQ2A |EHB8322 conter (CERN #2 I-)
M11 5 |Em Empt No connection
Mi2 1 |wiag2s |EH8332+ 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
M12 2 |w2aQ2B JEH8332- (CERN #1 |-)
Q2B Cryogenic Heater non-lead end- wire toward cold mass end
M12 3  [W1bQ2B [EHB342+ plate (CERN #2 |+)
Q2B Cryogenic Heater non-lead end- wire toward coid mass mag
Mi12 4  |W2bQ2B |EHB8342- center (CERN #2 |-)
M12 5 |Empty Empty No connection

LHC Q3 LQXC Shipping Traveler

LHC Serial No.: LOXC01-0

Notes: Additional pages added per production request.
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M16

H2aQ2a

Emp

YT1112-

Rev.
Table 2.2 (continued)
- Fermilab| CERN KEK e
Module Pin Label Label Label Description
M13 1 Blank Module
M13 2
M13 3
M13 4
M13 5
M14 1 H1aQ1 YT1111+ (HA1 Q1 Protection (Strip) Heater, ("a" circuit) (CERN lead #1+)
M14 2 Empty Empty No connection
M14 3 H2al1 YT1111- [HA2 Q1Protection (Strip) Heater, {"a" circuit) (CERN lead #1-)
M14 4 Empty Empty No connection
Mi14 5 H1bQ1 YT1121+ |HB1 Q1 Protection {Strip) Heater, ("b" circuit) (CERN lead #2+
M15 1 Empty Empty No connection
Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A+)

M15 2 HiaQ2a [YT1112+ (CERN lead #1+)
M15 3 Empty Empty No connection
M15 4 H2bA YT1121- |HB2 Q1 Protection (Strip) Heater, ("b" circuit) (CERN lead #2-)

5 No connsction

Q2a Protection (trip) Heate,1-43 ciruit (L Iad A

M18

Em

H1bQ2b

YT1142+

No connection

! (CERN lead #1-)
M16 2 Empty Empty No connection
Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B+)
Mi6 3 H1bQ2a |YT1122+ (CERN lead#2+)
M16 4 Empty Empty No connection
i Q2a Protection {Strip} Heater, 1-2 & 3-4 circuit (FNAL lead B-)
M16 5 lH2bQ2a |[YT1122 CERN lead #2-
M17 1 Empty Empty No connection
) Q2b Protection {Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A-)
M17 2 H2aQ2b ([YT1132 (CERN lead #1-)
M17 3 Empty Empty No connection
Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A+)
M17 4 H1aQ2b |YT1132+ (CERN load #1+)
S Em

b Protection (Strip) Heter, 1-2 & 3-4 circut(FAL lead B+) |
(CERN lead#2+)

M18_
M19

No conhection

M18 2 Empty Empty No connection
i Q2b Protection (Strip} Heater, 1-2 & 3-4 circuit (FNAL lead B-)
M18 3 H2bQ2b |YT1142 (CERN lead #2-)
M18 4 Empty No connection
5

Blan dUl T

M189

M19

M19

M19

LHC Q3 LQXC Shipping Traveler

LHC Serial No.: LOXCO01-0
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Table 2.2 (continued)
Module | Pin Fi;";t‘:‘b CERN Label | KEK Label Description

Note: Pin Numbers of Module M20 are not listed in numerical order.
M20 1 JTaQ1_I+ f'l'8311 1+ Q1 RTD, primary Wire color: Yallow
M20 2 JTaQi_I- TTB311 |- G RTD, primary Wire color: Green
M20 3 |TaQi_V+ TT8311 U+ Q1 RTD, primary Wire color: Black
M20 4 |TaQi_v- TT8311 U- Q1 RTD, primary Wire color: Red
M20 5 (TbQ1_l+ TT8321 I+ Q1 RTD, redundant: Wire color: Yellow
M20 6 |TbQ1_i- TT8321 I- Q1 RTD, redundant: Wire color: Green
M20 11 JThQ1_V+ TT8321 U+ Q1 RTD, redundant: Wire color: Black
M20 10 JTbQ1_V- TT8321 U- Q1 RTD, redundant: Wire color: Red
M20 9 |TaQ2a i+ 178312 I+ Q2a RTD, primary Wire color: Yellow
M20 8 |TaQ2a |- TT83121- Q2a RTD, primary Wire color: Green
M20 7 |TaQ2a_V+ (TT8312 U+ Q2a RTD, primary Wire color: Black
M20 12 |TaQ2a_V- TT8312 U- Q2a RTD, primary Wire color: Red
M20 13  |ThQ2a_I+ TT8322 |+ Q2a RTD, redundant: Wire color: Yellow
M20 14 TbQ2a_I- TT8322 I- Q2a RTD, redundant: Wire color: Green
M20 15_ |TbQ2a_V+ |TT8322 U+ Q2a RTD, redundant: Wire color: Black
M20 16 |ThQ2a_V- TT8322 U- (32a RTD, redundant: Wire color; Red
M20 17 |Em Em No connection

Note: Pin Numbers of Module M21 are not listed in numerical order.
M21 T |7aQ2b_l+  |178332 I+ Q2b R1D, primary Wire color: Yellow
M21 2 |TaQ2b_I- TT8332 |- Q2b RTD, primary Wire color: Green
M21 3 [TaQ2b V+ {TT8332 U+ Q2b RTD, primary Wire color: Black
M21 4 |TaQ2b V- TT8332 U- Q2b RTD, primary Wirae color: Red
M21 5 |TbQ2b_l+ TT8342 |+ Q2b RTD, redundant: Wire color: Yeilow
M21 6 [ThQ2b_!- TT8342 |- Q2b RTD, redundant: Wire color: Green
M21 11 {TbQ2b_V+ |TT8342 U+ Q2b RTD, redundant: Wire color: Black
M21 10 |ThQ2b_V- 178342 U- Q2b RTD, redundant: Wire color: Red
M21 9 [Empty Empty No connection
M21 8 |Empty Empty No connection
M21 7  |Empty Empty No connection
M21 12 [Empty Empty No connection
M21 13  |Empty Empty No connection
M21 14  |Empty Empty No connection
M21 15 |Empty Empty No connection
M21 16  |Empty Empty No connection
M21 17 [Empty Empty No connection

LHC Q3 LQXC Shipping Traveler

LHC Serial No.: LOXCO01-0
Notes: Additional pages added per production request.
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Hypertronics Connector Pin Locations Q3 Lead (IP) End
VIEW: Female (receptacle) solder cup side

[ 1]
85
04
3
2
La!

o17]es o17| |~ |
011 e O arsl®0 |50 |50 |5@ [sO [5® [sO [s0 |80 |50 |50 [50.150 50 {58 |56 5@ |56 SO |
o0 | @10 140 [40 |a® [40 |ae [40 |40 [s® |48 (4@ |40 |48 140 [40 4O 14® |2® |40 |40

015 |04, #15 b S s _
®9 ®9 - {30 |38 |30 {38 {30 |30 130 |30 |30 |38 30 (3@ (30 (30 (30 38 30 30 |
20

o8 "% a8 | 120 {20 |20 |20 28 |20 [20 |20 |20 |20 |20 [20 |20 |28 |28 {20 |20 |26

o132 . 013

614|083 . #14
o7 7 10 |1@ [10 [1® |10 [1® [10 {10 1@ [1® |10 18 [10 e {30 [10 freige {10

012|011 12

M21 M20 M9 MIB NI7 A6 M5 Mi4 MI3 MI2 MI1 M0 MO M8 M7 ME MS M4 M3 M2 M7

® Hole filled in grey: Wire soldered to pin.
® Hole with dot in center: Pin exists but no wire soldered to it.
O Hole filled in white: No pin. Hole is drilled out.

Black U+
Yeliow |+
Red U -

Green | -

Individual Thermometer Layout

Note(s):
Ensure the Hypertronics cover has NOT been installed.

NS4

Technician{s} / Date

23 Inspect Hypertronics Connector. Ensure that it is free of flux and that Kapton has been installed
properly.
7

b o g - TN Aok

'Responsiﬁﬁ: Authority/Physicist Date

24 After LHC Project Physicist / designee has signed the above step, complete the installation of the

Hypertronics.
@:]2’ é ,,1,'55 o:/Z//Zoos

Technician(s) Date

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOQXC0i-0
Notes: Additional pages added per production request.
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3.0 Final Electrical Inspection
il 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. SetTest Currentto 0.1 amp.
3. Set Scale to 2V fuil scale.
4. Turn temperature compensation on.
5. Turn test current off.
6. Connect Iy to Q4 inner power lead as shown in figure.
7. Connect | o to Q3 inner power lead as shown in figure.
8. Turn test current on.
9. Connect Vy and V| to voltage taps as shown in resistance table.
10. To measure Total with leads, connect Vy, to Q4 power lead and V.o to Q3 power lead.
11. Read resistance and record in traveler.
LHC Q3 LQXC Shipping Traveler LHC Serial No.: LQX(C01-0

Notes: Additional pages added per production request.
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(Q3) Resistance Nominal 3.35 to 3.45 Q
Voltage Tap Serial Numbers Total Resistance
Connect| Fermi CERN KEK
Ve [VTa1Q3 |EE1113 al R '
Vio [VTc1Q3 |EE1213 | o 3.395 ¢
Va |VTc1Q3 [EE1213 cl | :
Vo [VIbIQ3 |EE1313 | bi 3.379 Q
Vi |VTalQ3 |EE1113 at .
Vio [vIbiQ3 |EE1313 b1 (. 756 of
Total Resistance with Leads
Nominal 6.75 10 6.85 Q
Vi {} @aPower Lead _
-
Vio ¢> @8 Power Lead » %O [ Q

J Rl

N
TecHnician(s)

Check resistance of Redundant Voltage Taps.

I(lf{cﬁ

Date

Q3 Redundant Voitage Taps Nominal 3.35 to 3.45 Q
Connect Fermi CERN KEK Resistance
Vi VTa2Q3 EE1123 a2
Vio VTc2Q3 EE1223 2 3,393 .
Vi VTc2Q3 EE1223 c2
Vio VTb2Q3 EE1323 b2 3.393 o

Ny,

Teéhnic‘i'z'm(s')

LHC Q3 LQXC Shipping Traveler

Page 13 of 19

//9/%§

Date

January 11, 2005

Rev.

LHC Serial No.: LQXC0Q1-0
Notes: Additicnal pages added per production reguest.




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

January 11, 2005
Rev.

To measure Ls and Q of a Q3 Cold Mass:
1

2.

3.

Use Hewlett Packard HP4284A digital LCR meter.

Tum line switch to on. The words “Measurement Display” should now be highlighted in the
upper left comer of the display screen.

Use cursor buttons (shown in figure with arrows) to toggie down until “function” is highlighted
near the upper left corner of the display screen.

Push the lowest of the five buttons to the right of display 3 times. (This button is shaded gray in
the figure} The line in the display screen next to the second button down should now read “Ls-
Q" and “function” near the upper left corner of the display should have the option “Ls-Q)"
chosen.

Scroli to “integer” using the cursor buttons. “Integer” will have the option “medium” chosen.
Press the 3" button of five. The word “medium” should change to “long”.

Connect H,,, to Q4 power lead as shown in figure.

Connect L, to Q3 power lead as shown in figure.

Connect Hy.; and L, to voltage taps as shown in table.

Read Ls and Q from display and record in traveler.

EE1212 (Q2a)
EE1512 {Q2b)
VTel (FNAL)

EE1222 (O2a)
EE1522 (Q2b)
VTc2 (FNAL)

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

EE1112 (Q2a)
EE1412 {Q2b)
VTal (FNAL)

EE1312 (Q2a)” EE1322 (Q2a)

Pole Splice  £ry610 (q2p) EE1622 (Q2b)
VTb1 (FNAL)  VTb2 (FNAL)
Hewlett
Packarda HP4284A
=
Lg: xxxx = &
Q: xxxx E - &
] T
Line Leur Lpat Hpot Heur
O o GKO O

S~

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXC0I1-0

Notes: Additional pages added per production request.
Page 14 of 19



TD/Engineering & Fabrication

Specification # 5520-TR-333731

(Q3) Inductance Nominal 15 to 16 mH
Voltage Tap Serial Numbers
Sommoctl Fermi CERN KEK Total Inductance
Hpor |VTalQ3 |EE1113 al ‘ :
Leor [VTc1Q3 |EE1213 | cf /5 |SO mH
HPOT VTCIQ3 EE1213 cl
Leor |VTb1Q3 |EE1313 b1 /SJS7T mH
Nominal 30 to 32 mH
Total Inductance
HPOT VTalQ3 EE1113 al )
Lpor |VTb1Q3 |EE1313 b1 30.399 mH
(Q3) Q-Factor Nominal 1.0 to 1.2
Voltage Tap Serial Numbers
Connect] Fermi | CERN | KEK Total @
Hpor [VTa1Q3 |EE1113 al
Leor |VTc1Q3 [EE1213 ci /. f<
Heor |VTc1Q3 |EE1213 c
Lpor |VTHIQ3 |EE1313 b1
Nominal 1.0 to 1.2
Total Q
Hpor [VTalQ3 {EE1113 ai
Lror |VIbIQ3 |EE1313 | bt (.

)b

TN
Technician(s)

LHC Q3 LQXC Shipping Traveler

[[ 265

Date

January 11, 2005

Rev.

LHC Serial No.: LQXC01-0
Notes: Additional pages added per production request.
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TD/Engineering & Fabrication

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

R

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

N oo,

Push blue button (function key) once.
Push OHMF button.

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

Record temperature of building within +/- 5 degrees.
Press line button to turn line on.
Connect wires as shown in Figure below.

Specification # 5520-TR-333731
January 11, 2005
Rev,

Hewlett
Pacl

HP3457A

we OO

o e

O oo l::ll:li‘

| e I e I e |
o o I s e
oo
o | s e f o

SENSE INPUT
[ 3 oo e | H Q.
[men B e [ | Lo A
o § e s J e

/

OHMF Button

\

Blue {function} Button

U+ Black

Nooswm

Thermometer
(RTD)

A
U- Red p————m——""0
k- Grean """

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

Record temperature of building within +/- 5 degrees.
Press line button to turn fine on.

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

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

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

8. Read resistance in ohms and record in traveler.

Hewlett
Packard

HP3457A

i I s
e o s s |
o [ o e |

SENSE INPUT

/FQU’
4w Lo
Line O 1 e N s Y e | Ooos Oooodac
Ooopboo 3 Ixe)
i 1Y - -
OHMF l{unon Blue {functicn) Button
Warmup

LHC Q3 LQXC Shipping Traveler

Heater

LHC Serial No.: LOXC01-0

Notes: Additional pages added per production request.
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TD/Engineering & Fabrication

Specification # 5520-TR-333731

January 11, 2005

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

LHC Q3 LQXC Shipping Traveler

Page 17 of 19

Resistance for Q3.
Q3 Protection (Strip) Heater Resistance
Fermi CERN KEK Descrl_ption Limit Resistance
H1aQ3 | YT1113+| HA1 1
, CircuitA | 28t032Q
H2aQ3 | YT1113-| HA2 | 317 4
H1bQ3 | YT1123+{ HB1
Circuit B 281032 Q -3‘ 7
H2bQ3 | YT1123-| HB2 ‘ ol
»é.ﬁwﬂéo [ 6%
Teéhnicﬁ';l(s) Date ' ’

Rev.
Q3 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+5°):
Component Fermi CERN Range Resistance
Q3 RTD, primary: TaQ3 | TT8313 | 60to70Q | 73§ o
Q3 RTD, redundant ThQ3 | T18323 | 60t070Q | LY. ( o
Q3 Cryogenic (warm-up) Heater (LE) - R
; : - Wla()3 EHB313+
ttop (CERN #1 | - ; .
— "‘"’e?-t("p( o :') —t——— 1610 1850
ryogenic (warm-up) Heater - 1 _ ] ; g _
" wire at bottom (CERN #1 1) W2aQ3 | EHE313- | 13 ‘g
Q3 Cryogenic (warm-up) Heater (Non-LE) -
wire at top (CERN #2 |+) WIbQ3 EHe323+
Q3 Cryogenic (warm-up) Heater (Non-LE) - 16to1850 7 5
wire at bottom (CERN #2 I W2bQ3 | EHB3ZS- e
AA 1 3l
Technician(s) Date

LHC Serial No.: LOXC01-0
Notes: Additional pages added per production request.



TD/Engineering & Fabrication Specification # 5520-TR-333731
January 11, 2005

Rev.

32 Using the Vathalla 4300B, connect 10mA applied voltage thru the corrector Power Leads. Measure
Resistance and record in the table below.

Corrector Bus Leads

V3A | V3B { H3A | H3B | B3A | B3B | B6A | B6B
V2A } V2B | H2A | H2B | B4A | BAB | AdA | A4B |
VIA| VIB | H1A | HIB | A2A | A2B | A3A | A3B
(View Looking from DFBX into Q3)
::;::L?; %‘:;:Z:;r Readout Labels E::; T; Resistance
A2A 'EE8223 - 5
MQSX MQsXx EE8223 A2B A2A, A2B (Ot
A2A A28 % >
V3A EE8113 ), g—,
MCBXV | EE8113 V3B V3A, V3B (990
V3A V3B 1%,
H3A EE8123 1,27
MCBXH EE8123 H3B H3A, H3B 240
MCBXA _ H3A _ H3B 1.9
B6A EE8613 i, SY
MCTX EESS13 | B6B | B6A BB 101:5
B6A B6B | bD. >
B3A EE8313 1.L8
MCSX EE8313 B3B B3A, B3B A .2¢
 B3A B3B 2%
AdA EE8423 P4
MCOSX EE8423 A4B A4A, A4B 15.6
A4A A4B Y
B4A EE8413 1,4l
MCSOX MCOX EE8413 B4B B4A, B4B HiHs”
B4A B4B \3. 2
A3A EE8323 2.3
MCSSX EEB323 A3B A3A, A3B id. ]
A3A A3B 14
ZXJ@Q ilzd g S
Tech icTan(s) Date T

LHC Q3 LQXC Shipping Traveler LHC Serial No.: LOXCO01-0

Notes: Additional pages added per production request.
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TD/Engineering & Fabrication

Specification # 5520-TR-333731
January 11, 2005
Rev.

33 Hipot according to table below. Hipot to 3kV. Maximum leakage is 3pA.

Have Crew Chief verify setup and sign below before continuing.

N

2

Cred Chief Date
Hipot Heaters to Coil and Ground.
High Potential Grounded Floating Leakage
Coils, Yoke, Q3 Instrumentation Bus, Lead and
All Strip Heaters Corrector Coil Busses, RTD's and Warm-up Nothing
Heaters X 22nA
Hipot Coil to Heaters and Ground.
High Potential Grounded Fleoating Leakage
Strip Heaters, Yoke, Q3 Instrumentation Bus,
All Coils 8KA and 5kA Lead Busses and Corrector Coit Nothing -
Busses, RTD's and Warm-up Heaters Y b) 3 nhA
? O, M [-D| -Os
Technlclan(s) ! Date
34 Ensure electrical measurements are acceptable and confirm Hypertronics Connector has been

installe properly

e //ng_ J U TAN-) 005

Respdnmble Aﬁfthonty/Physwlst Date

LHC Q3 LQXC Shipping Traveler

LHC Serial No.: LQXC01-0

Notes: Additional pages added per production request.
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TD / Engineering & Fabrication Specification # 5520-FM-318904
September 24, 1999
Rev. H

Revision Request Control Number: 1706
Specification Number: [5520- TR - 333731] Current Revision:

Traveler or Document Title EHC Q3 LQXC Cryostat Shipping Traveler l

Step #/Description of Revision:

1.6 Added Step. “Protect the bellows during all stages of production.” DR No. HGQ-0500.

4.3 Modified Step. Moved to after electrical Inspection per Production request. LQXCO1. New Step 6.7.

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

4.8 Modified Step. Changed to “At the Non-IP End, measure and record the fength 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.(+/- LOmm)” LQXCO!.

5.3 Modified Step. Moved to after electrical Inspection per Production request. T.QXCOL. New Step 6.9.

5.4 Modified Step. Moved to after electrical Inspection per Production request. LQXCOL. 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. (+/- |0mm)” New step 5.5.

LQXCO0l.

7.2 Modified Step. Added “...and the Fixed End Flange (ME-390020)...” per LQXCOL.

7.4.1 Modified Step. Changed to “Install Cold Mass Cotlar (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 “Instal} 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).”

7.10 Modified Step. Changed to “Are Accelerometers (Shock Recorders) available for installation? rYes - Install Accelerometers
as per Responsible Authority and Figure 8.10-A. below. No - 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-FLO00002”

7.12 Modified Step. Added Note “Exampte: If Serial No. at bottom of Traveler is: LQXC02 Stencil Serial No. should be:
HCLQXC_001-FLO0000Z”

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

I John Szostak | Jim Rife ' [ 12002005 |

Originator Responsible Authority Date

Revision Incorporated into the Traveler: |

Revision Incorporated By Date

Process Engineering Final Review: [ ]

Process Engineering/Designee Date

Reviston Request Form



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

Instructions for the completion of the Revision Request Form

Note(s):

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

If completing this form by hand, a Revision Request Control Number must be obtained before processing.
It completing this form entirely by electronic means, the printed copy to be filed in the Process Engineering Office is to

be initialed by the individual incorporating the Revision Request and the individual who teviewed the Traveler or
Document.

Originator Instructions:

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

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

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

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

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

Process Engineering Office Instructions:

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

2) Process Engineering Final Review: - Review the Traveler or Document revised, sign and date the form. The original
completed Revision Request Form will be retained by the Process Engineering Office in the Revision Request Binder.

Revision Request Form



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

Rev. K
Traveler Title: Specification No: Revision: DR No:
| LHC Q3 LQXC Cryostat Shipping Traveler | | 5520-TR-333731 | | Nome || HGQ0523 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
| 7.12 [ ME-390762 1l [ LQXCOl [l o |
Discrepancy Description:

The labels were put on using the Q1 print (ME-390761). They are in the wrong orientation.

Originator: Date:
Steve Gould | [ 1/26/2005 |

Cause of Nonconformance:

The magnet labels, logos, names and flags, were placed on the magnet according to the Q1 Magnet Label drawing (ME-
390761). The correct drawing for the Q3 magnet labels is drawing number (ME-390762). The traveler specifying the correct
drawing was not available at the time the magnet labels were applied. [NOTE: The traveler was not available because the

labeling was applied in early January. At the time the labels were applied, the technician was not informed that this particluar
vessel was going to be a Q3. J.Blowers 31-Jan-2005]

Responsible Authority: Date:
r Thomas Page l 1/26/2005

Discrepancy Report Form DR No: HGQ-0523



TD / Engineering Fabrication

Specification No.: 5520-FM-318902

February 1, 2002

Rev. K
Disposition:
We will leave the labels as they are on LQXCO1. The remaining magnets will be labeled according to drawing number (ME-
390762).
Responsible Authority: Date:

L Thomas Page I

Corrective Action to Prevent Recurrence:

[ 1/26/2005

The Q3 shipping traveler has been released since this incident and should be followed for future magnet labeling.

Responsible Authority: Date:
| Thomas Page ! | 1/26/2005 ]
Corrective Action/Disposition Verified By: Date:
| John Szostak I | 1/31/2005 I
Will Configuration be affected?: (] YES I NO
Identified problem area:
(] Material ] Manpower Method [.] Machine t_| Measurement
Reviewed By: Date:
| Bob Jensen | [ 22005 ]

Discrepancy Report Form

DR No: HGQ-0523
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Form #2 CRYO HEATER CHECK_OUT

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

2 Expected Measured
3| & Resistance, | Resistance, || FNAL Description
2 OHM OHM Label

p—

Q3 Cryogenic Heater lead end -
wire toward cold mass end plate

mis| 1+ | |EH8313+ W1aQs (CERN #1 1+)

1 7 1 8- 07 Q3 Cryogenic Heater lead end -

wire toward cold mass mag center
W2zaQ3 (CERN #1 I}

mis| 2 EH831 3.-

R e

Q3 Cryogenic Heater non-iead end-
wire toward coid rmass end piate

mis| 3 | [EH8323+ W1bQ3 (CEAN #2 14)

1 7 1 7 -67 Q3 Cryogenic Heater non-lead end-

wire toward cold mass mag center

mi5| 4 | |EHB8323- W2bQ3 (CERN #2 1-)

Q3 Cryogenic Heater J‘ad end - :
EH 831 3+ more than wire toward cold mass end plate
20MOHM
GND

(CERN #1 1+)
————y

Q3 Cryogenic Heater non-laad end-
wire toward cold mass end plate
Inf W1bQ3 (CERN #2 I+)

EH8323+ more than
20MOHM
GND
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Form #3 PROTECTION STRIP HEATERS

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

o Q1 Prolechon (Stip) Healter, 1-4 & 2-3
Mool 4 YT1113- cirGust (FNAL Joad A~} [CERN load #1-)

30 [31.7

@1 Prolection {Strip) Heater, 1-4 & 2-3

mz1l 5 ) YT1113+ HISAT | Ccust (FNAL lead A+) (CEFIN lead #1+1

rnas | (@ Frotection (Sinp) Haater, 1.2 8 34

Mz2| 2 YT1123+ 3 o 3 1.7 circunt (FNAL lead B+) (CEFIN loadi2+)
.

Q3 Profaction (Strip) Heater, 1-2 & 3-4
YT1 1 23- aircuit (FNAL load B-) {CERN lead #2-}

Q3 Protaction (Strip) Heater, 14 & 2-3

wos| 4 YT1113- more than IN F H2as circuit (FNAL fead A-} (CEFIN lead #1-)
et 20MOHM e -
: GND : :

”

Q3 Protection {Strip} Heatsr, 1-2 & 3-4
YT1123+ more than IN F HIBGAS | it (FNAL lead Be) (CERN ioad¥2+)

Q3 Profeciion (Sthip) Heater, 1-4 & 2-3
YT1113- more than Gircult (FNAL tead A-) (CERN lead #1-}

COIL 20MOHM

. Q3 Proleciicn (Strip) Heater, 1-2 & 3-4
M2z 2 YT1123+ more than IN F HIBaS circut (FNAL lead B+) (CERIN JoacWZ+)

] ‘ COIL 20MOHM

Q3 - LQXCOo1




Form#4 RTDs Measurements

MEASURE RESISTANCE ACROSS EACH RTD USING A FOUR WIRE METER
MEASURE RESISTANCE FROM RTD TO GROUND USING HANDHELD METER
MEASURE RESISTANCE FROM RTD TO THE COIL USING HANDHELD METER

Module

Pin

Breakout BOX | Expecied

Labels o

Resistance, | Resistance

Moasurad

OHM

FNAL
Label

Description

ds RTD, primary Wire

{TT8323 1+

Mz6

TT8323 1 | .,

M26

1TT8323 U+

M26

{TT8323 U-

ORI
s | o [{TT8313 I+ coler: Yallow
wes | o ||TTB3131 | o | 738e| et O Croan
wes | 7 ||TT8313 U+ raca.ve |
wes | 12 || TT8313 U- Tagq_v. | IHIDLTRY e

67.88

GIATD. racundant.

a3k Wire color: Yellow
THGa_I Q3 ATD, redundant:
Wire color: Gresen
Q3 RTD, redundant:

7503 .V+ Wira color: Black
ThQ3 V- Q3 ATD. redundant:

Wire cofor: Hed

COIL | 20MOHM

] TT8313 |+ r:;‘c;r: INF TaQSJl-w Q3 RT?!;ﬁrmg;vWJrs
20MOHM
TT8323 I+ > masis | i Yalow
HGND 20MOHM '
TT8313 1+ ™ [u Ot el
e COIL 20MOHM :
Lveo | o [|TT8323 1+ ™o o mas i | G o

Q3 - LQXCo1
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