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This assembly should be serialized MQXBC-001. It was issued prior to the official definitions of device series nomenclature.


TD/Engineering & Fabrication Specification # 5520-TR-333494

May 25, 2000
Rev. A
Revision Page
Revision _ Step No. Revision Description TRR No. Date
None N/A Initial Release N/A 9/29/00
A 4.0 Changed assembly order to Q1 1, O then Q2 I, O then Q3 I, O then Q4 [, O. 1179 5/25/01
5.0 Added Limits
6.0 Added Space for Volt Tap Drawing, and Spot heater Number, Resistance.
9.4 Added Limits.
LHC Coil Assembly Serial No. MQXB-001
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TD/Engineering & Fabrication Specification # 5520-TR-333494

May 25, 2000
Rev. A

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

1.2

1.3

17

White (Lint Free) Gloves (Fermi stock 2250-1800) or Surgical Latex Gloves
(Fermi stock 2250-2494) shall be worn by all personnel when handling all product parts after the
parts have been prepared/cleaned.

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

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

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

All personnel performing steps in this traveler must have documented training for this traveler and
associated operating procedures.,

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.

2.0 Parts Kit List

2.1

Adutach 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 Parig Kit
received is complete.

—~PrdCess Engineering/Designee

22 Attach figur(with Coil Serial Numbers, Locations and Shimming Dimensions.
4 7 - oY
i Lo/
Respongible )\Jthoﬁ'tylphysicist Date
e
/
LHC Coil Assembly Serial No. MQXB-001
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TD/Engineering & Fabrication Specification # 5520-TR-3334%4

May 25, 2000
Rev. A

3.0 Mandrel Preparation

3.1

Clean the Coil Assembly/Collaring Mandrei (ME-369016) using lint free Heavy Duty Wipers
(Fermi stock 1660-0150) and Isopropyl Alcohol (Fermi stock 1920-0300) or equivalent, and install
in the Coil Assembly and Rollover Fixture.

A P\A MAIV 99,1 og |

chhnician&) Date
3.2 Shim the length of the Mandrel with 2 layers of 5 mil self adhesive Kapton, and 1 layer of 2", 3mil
Teflon tape (MA-116533) or equivalent on the Parting Plane of the Mandrel.
Quadrant Quadrant
#2 #1 —
TeflonTegpe
. ]
5mil Seff __\—-:
. I
Adresive Kgpton

#4

gzadranl Quadrant
) D‘» may s [2001

Technician(§ Date !

LHC Coil Assembly Serial No.
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TIXEngineering & Fabrication Specification # 5520-TR-333494

May 25, 2000
Rev. A
X 33 Measure the Mandrel Shimming.
44— B >
A
A
vy
Limits Lead End Middle Return End

A < 2.740" 3—737 3737 973(’
B < 2,740 ;2- 755’ 2. 73(9 2‘ 755,

Setd b/‘]:/loo/

Iﬁspectalr Date

34 Mark the Mandrel at 25.5" from the Return End of the Mandrel for all four quadrants.

a/‘/f/m/

ﬂ:cﬁr'ﬁcian(s) Date

LHC Coil Assembly Serial No.
Page 5 of 30 MQXB-001




TD/Engineering & Fabrication

4.0 Assemble the Coils

4.1

4.2

4.4

4.5

4.6

47

Note(s):

Specification # 5520-TR-333494

May 25, 2000
Rev. A

Ensure the Quter Coils are installed with the Inner Coil Preform in contact with

the Outer Lead End Key.
Ensure all Inner Lead End Keys are Coplanar

Install the Coil per Figure in Step 2.2 in to Quadrant #1 Inner Coil as per the Rollover and
Assembly Station Operating Procedure (OP-333505), using the Insertion/Extraction Fixture
(MC-344719) as per the Insertion/Extraction Fixture Operating Procedure (OP-333504).

N L,/L{IO\

Tée nic\llan(s) Date !

Install the Coil per Figure in Step 2.2 in to Quadrant #1 Outer Coil as per the Rollover and
Assembly Station Operating Procedure (OP-333505), using the Insertion/Extraction Fixture
(l\j 344719y as per the Insertion/Extraction Fixture Operating Procedure (OP-333504).

ol 4\ on

Teéhmman(s) Date

Install the Coil per Figure in Step 2.2 in to Quadrant #2 Inner Coil as per the Rollover and
Assembly Station Operating Procedure (OP-333505), using the Insertion/Extraction Fixture
(MC-344719) as per the Insertion/Extraction Fixture Operating Procedure (OP- 333504).

W‘b\

'fcchnician( S} Date

Install the Coil per Figufe in Step 2.2 in to Quadrant #2 Outer Coil as per the Rollover and
Assembly Station Operating Procedure (OP-333305), using the Insertion/Extraction Fixture
(MC-344719) as per the Insertion/Extraction Fixture Operating Procedure (OP-333504).

m‘zz.feQ ‘49 LI,U |

T';:rhnician(s) Date

Install the Coil per Figure in Step 2.2 in to Quadrant #3 Inner Cotl as per the Rollover and
Assembly Station Operating Procedure (OP-333503), using the Insertion/Extraction Fixture
-344719) ag per the Insertion/Extraction Fixture Operaling Procedure (OP-333504).

L:MIM

Date

Technician(s)

Install the Coil per Figure in Step 2.2 in to Quadrant #3 Outer Coil as per the Rollover and
Assembly Station Operating Procedure (OP-333505), using the Insertion/Extraction Fixture
(M(C-344719) as per the Insertion/Extraction Fixture Operating Procedure (OP-333504).

blylal

Technician(s) Date’

Install the Ceil per Figure in Step 2.2 in to Quadrant #4 Inner Coil as per the Rollover and
Assembly Station Operating Procedure (OP-333503), using the Insertion/Extraction Fixture
(M 344719) as, per the Insertion/Extraction Fixture Operating Procedure {OP-333504).

blt—l L gy

Han(s) Date

LHC Coil Assembly Serial No.
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TD/Engineering & Fabrication Specification # 5520-TR-333494

4.8

May 25, 2000
Rev. A

Install the Coil per Figure in Step 2.2 in to Quadrant #4 Outer Coil as per the Roilover and
Assembly Station Operating Procedure (OP-333503), using the Insertion/Extraction Fixture
(MC-344719) as per the Insertion/Exiraction Fixture Operating Procedure (OP-333504).

é?/q,_/t:)!

Tech;xician(s) Date’

Verify the Cofls are properly installed per the engineers diagram in step 2.2 and that all Inner Lead
End Keys

ﬁ Coplanar.
(/Y (Ao

e /
Arew Chief L - { /’-/ Date

LY
,Q [ o0 “JP Qi }r @33 QY
{2/ | 6{0 t«l(/ Wc’ 35,803 3s5.50F 582 35.80
B 7 P o s o3
Al /b
‘e U) w 5NG
o
LHC Coil Assembly Serial No.
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TD/Engineering & Fabrication Specification # 5520-TR-333494
May 25, 2000
Rev. A

5.0 Assembly Inspection

X 5.1 Perform an electrical inspection on each of the individual Inner Coils, Quter Coils and Quadrants.
Refer to the Valhalla and Leader Free Standing Coil Measurement Procedure (ES-292306), and the
Procedure for Electrical Inspection of Voltage Taps (ES-301383).

Note(s):
Ensure that all measurements are recorded correctly, and have the proper value and
symbol (i.e., m¢, mH, etc.).

Caution:
During testing, ensure that the test current is off and the disconnect status safe light
is lit while connecting and disconnecting test leads from the Coil Assembly.

Valhalla 4300B settings:

Test current Off (not testing)
Power On
Full scale voltage 20my
Amp selector knob 10 mA
Temperature compensator On
Test current On (testing)
Hp 4263 B:
Function "Ls-Q" selected

Record the Serial Number of the test equipment used.

Valhalla
HP 4263b
Resistance Limits Inner Quter Pass Fail
240 m£2 to 265 mQ 310 m€2 1o 340 mQ
T T PR
2599 | v
Quadrant 1 Outer \/
Inner \/
Quadrant 2 Outer
Inner
VL
Quadrant 3 Outer l/
Inner
e
Quadrant 4 Quter [/
LHC Coil Assembly Serial No.

Page 8 of 30 MQXB-001



TD/Engineering & Fabrication Specification # 5520-TR-333494.

May 25, 2000
@ Rev. A
Inductance Limits Inner Quter Pass Fail
575 to 620 mH 1.120t0 1.17 H
Inner _ :
&\ k.37
Quadrant | Outer :
Inner
Quadrant 2 Outer
Inner
Quadrant 3 QOuter
Inner
Quadrant 4 Outer
Lio(3
Q Factor Limits Inner Outer Pass Fail
3.30t0 3.75 4.80 t0 5.30
[nner
Quadrant 1 Outer
Inner
Quadrant 2 Outer
Inner
Quadrant 3 Outer
Inner
Quadrant 4 Outer
Ins;{e‘gtoF
5.2 Check the readings in Step 5.1 for consistency coil to coil and conipared to the Inspection Traveler

Readings. Verify the Coil Positioning (Quadrant to Quadrant, and Inner to Quter) is acceptable. Approved
for next major assembly procedure.

Q@é“(‘/\. Q\—)T (0!4!0\

Responsiﬁle Authority/Physicist Date

LHC Coil Assembly Serial No.
Page 9 of 30 MQXB-001
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Outer inductance actually measured in mH.


TD/Engineering & Fabrication Specification # 5520-TR-333494
May 25, 2000
Rev. A

6.0 Splice Joints

6.1  Using the Soldering Jig (MD-344703), Kester Flux (MC-106761) and 1 layer 4.5” of 5 mil Kester
Solder tape (MA-344821) or equivalent, position the Quadrant #1 Leads into the soldering jig,
attach the Leads form the jig to the Soldering Station Controller.

—/) L] p\‘L S =.!!ll.\E Zm;
Technician(s) Date
6.2 Set temperaturc controllers to 550°F (288 °C) and monitor temperature. When the Soldering

Fixture attains 550°F (288 °C) shut down the soldering station and allow the Conductor to cool.
Once the Conductor has cooled, remove the soldering jig. Using Scotch Brite 7447
(Fermi stock 1202-2020) or equivalent, clean the area that has just been soldered.

_)-DB‘L :5__\5[!!52&5[
Technician(s) Date
6.3 Insulate the bare arcas of the Quadrant #1 Conductor as per the Inner Insulated Cable Assembly

(MB-369691), stopping at the end of the Splice.
A
A TR oo,
; }Zéehﬁcian’(s) Date
g
6.4 Install the Quadrant #1 Outer Lead End Keys Parts C, D and E (MA-369646/MA-369647/MA-369648).

T Raa> (o -(o o

nician(s) Date

Install the Voltage Tap iors for Quadrant #1 per Outer Ceil Voltage Tap Drawing (MD-369584).
e —————
{

Tec,hmuan(s) Date
Ve;f/ ?K drant #1 Outer Lead End Keys and the Inner Lead End Key are.coplanar + 1/32".

(bu Ch { ate

g[AQCF/ ﬁl(%/'}%cmgf;@ d’ e ugy_?]("'/d,,(
(uéumﬂc\m Sc EME N i<

1 oY
7. MOVE THE 10 STAL AT 0D &F SpLed
ﬁ%" IP(P O AFTRE (FSTACLIDO -
ERCOD (V2. NETC | L eE A/
Wite Spec das ChAane<p,
\eg ere@

LHC Coil Assembly Serial No.
Page 10 of 30 MQXB-001




TD/Engineering & Fabrication Specification # 5520-TR-333494

May 25, 2000
Rev. A

6.7 Using the Soldering Jig (MD-344703), Kester Flux (MC-106761) and 1 layer 4.5" of 5 mil Kester
Solder tape (MA-344821) or equivalent, position the Quadrant #2 Leads into the soldering jig,
attach the Lgads form the jig (o the Soldering Station Controller.

17 (oo

Date

7(

6.8 temperature controllers to 550°F (288 °C) and monitor temperature. When the Soldering
Fixture attains 550°F (288 °C) shut down the soldering station and allow the Conductor to cool.
Once the Conductor has cooled, remove the soldering jig. Using Scotch Brite 7447

\(F_e?ck 1202-2020) or equivalent, clean the area that has Just been soldered.

h)
[ ,21 o > le -(o -~/
Wician(s) Date

6.9 Insulate the bare areas of the Quadrant #2 Conductor as per the Inner Insulated Cable Assembly
a (MB-369691), stopping at the end of the Splice.
S

L2 (o o /

T fCiari({s) Date

6.10 Install the Quadrant #2 Outer Lead End Keys Parts C, D and E (MA-369646/MA-369647/MA-369648).
o (2, —e/
/ w Date

.

Technician(s) Date
’ﬂ

6.12 Verifythe ‘/rant #2 Outer Lead End Keys and the Inner Lead End Key are coplanar + 1/32".

" - 4

i _
Crgw Chi€f ~ ate

Loyisen STE G5

L’ 2. CMNLE T STEP TE JlEAn SAHE

A (Eliee) Siel €5

LHC Coil Assembly Serial No.
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TD/Engineering & Fabrication Specification # 5520-TR-333494

6.13

6.14

r‘,ﬁ.]s

6.16

May 25, 2000
Rev. A

Using the Soldering Jig (MD-344703), Kester Flux (MC-106761) and 1 layer 4.5" of 5 mil Kester
Solder tape (MA-344821) or equivalent, position the Quadrant #3 Leads into the soldering jig,
attach the Leads form the jig to the Soldering Station Controller.

ny L uie Zen

Technician‘(s) Date

Set temperature controllers to 550°F (288 °C) and monitor temperature. When the Soldering
Fixture attains 550°F (288 °C) shut down the soldering station and allow the Conductor to cool.
Once the Conductor has cooled, remove the soldering jig. Using Scoich Brite 7447

(Fermi stock 1202-2020) or equivalent, clean the area that has just been soldered.

) .Dv\ b el

Technician‘(s) Date

Insulate the bare areas of the Quadrant #3 Conductor as per the Inner Insulated Cable Assembly
(MB-369691), stopping at the end of the Splice.

SV Le- o0

nicizin(s) Date

Install Quadrant #3 Outer Lead End Keys Parts C, D and E (MA-369646/MA-369647/MA-369048),

AT, \Lorle©/

nicﬁn(s) o Date

Install the Voltage Tap iors for Quadrant #3 per Outer Coil Voltage Tap Drawing (MD-369384).

~

Technician(s)

Date

Verity ﬁe Ql}adran_i;« Outer Lead End Keys and the Inner Lead End Key are coplanar + 1/32".
/»’/_‘L-/, ]) A%"D/
7! et \( ~ Date
I, Canes Tas Siep Jo @8R SaméE
AS [CUisen Stéw &€.3

7. (anlee Twe STRP 70 ZEA2
ame as e/ iee? sE P 6.5

LHC Coil Assembly Serial No.
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TD/Engineering & Fabrication Specification # 5520-TR-333494
May 25, 2000
Rev. A

- 6.19  Using the Soldering Jig (MD-344703), Kester Flux (MC-106761) and 1 layer 4.5" of 5 mil Kester
Solder tape (MA-344821} or equivalent, position the Quadrant #4 Leads into the soldering jig,
attach the Leads form thesig.to the Soldering Station Controller.

YR A (et o/
ymcny Date

6.20 t temperature controllers to 550°F (288 °C) and monitor temperature. When the Soldering
Fixture attains 550°F (288 °C) shut down the soldering station and allow the Conductor to cool.
Once the Conductor has cooled, remove the soldering jig. Using Scotch Brite 7447
(Fermi stock 1202-2020) or equivalent, clean the area that has just been soldered.

7 Reea (o~ —0/

nig’rﬁ?x(s) Date

/{ I—P 6.2 Insulate the bare areas of the Quadrant #4 Conductor as per the Inner Insulated Cable Assembly

(MB-369691), stopping at the end of the Splice.
7 e Lo -b-o/
wfan(s)

Date

(0 - (o-0/

Date

Technician(s) Date
X 6.24 Verify«the t ‘Vr’am #4 Outer Lead End Keys and the Inner L.ead End Key are coplanar + 1/32".
A K-’é "’éf
ew Cief ™ Date )
o S0 T S L
AS Reyised ik 672
L : z a%
2. CUANGE THie STED fe K
— -
Reyisen &g 65
—
LHC Coil Assembly Serial No. MQXB-001
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TD/Engineering & Fabrication Specification # 5520-TR-333494
May 25, 2000

/ Rev. A
0 Retu ng Kev bﬁ)ﬁo fication
y uter Return End Keys are coplanar with the other Outer Return End Keys + 1/32".
Wtwﬁd LiL

drant 2: ! O ) D
Quadrant 3: ‘O (ﬁ

Quadrapf4. _en Qi S Oﬁ
) le-L-0f

Date

casure the step between the Modified Inner Return End Keys and the Outer Return End Key.
Quadrant {: 5 ‘lu
Quadrant 2: \ ©
—“—
Quadrant 3: 4\%‘1_
L]
N A

: ( Date

Ce (b ©/

Note(s);
the Keys are marked with the serial number of the coil.
SV~ (-0 ]
}f‘echn'ician(s) Date

7.4 Reinstall the Modified Inner Return End Keys (MD-369098).

VR e ( GL-©/

|ciefﬁ(s) Date -

Serial No.

LHC Coil Assembly
Page 14 of 30 MQXB-001



TD/Engineering & Fabrication Specification # 5520-TR-333494

May 25, 2000
7 Rev. A
-
X 7.5 Venfy the ner Return End Key and the Outer Return End Keys are co-plainer + 1/32".
ey
/cﬂv Ch(f Date
Verify the four Splices are acceptable, and the two Spot Heaters have been installed correctly.
Verify the Inner Return End Key and the Outer Return End Keys are acceptable.
Approved to continue with processing.
%\.\ (%\)\' [ / & I o |
Responsible Authority/Physicist Date
—
p—
LHC Coil Assembly Serial No.

Page 15 of 30 MQXB-001




TD/Engineering & Fabrication Specification # 5520-TR-333494
May 25, 2000
Rev. A

8.0 Ground Wrap and Quench Protection Heater Installation

8.1 Clean Quench Protector Heaters (MD-369619) with Isopropyl Alcohol (Fermi stock 1920-0300)

and Lint Free Wipers (Fepmi stock 1660-0150) or equivalent.
—7 @ T
Heater 1-2 | /= Lo 7 /

Tefinicjan(s) Date
; ) - . 7A... L
Heater 2-3 W/ - LC' O/
nicia{r'a(s) Date
¥ e ~. L
"Heater 3-4 \ %‘—D > - O i
~Echnician(s) Date
Heater4-1 /' _{ /. 72 je e 4
Tgehnician(s) Date
X 8.2 Install Quench Protector Heaters MD-369619) onto the individual Coils. The Heater Leads

extend out the Lead End.

| Lo WV
j
ol /s " /6/; \n/f ’
/’@péﬂ’é'fi%“*
4 7.
f rﬁ?’ﬂ {ﬁ%ow
U

A\ .
%ﬂ‘”

ter] -2 ~C /
chmé/lan(s) Date
e
/ atcr “'-7 ~% ‘
b chm lan(s) Date ’
D’ ker 3- ”f L"’ .—7' (\’}
) muan(s) ' Date
[L‘Hew 4-1 "i E '7’0 l
< / mc1an(s) ' Date
] f é -~ /)/O
v /
{ Q}V ‘)9‘ ( /} PLC'rew Chief 1 Date

[) LHC oxl Assembly : Serial No.
Page 16 of 30 MQXB-001
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TD/Engineering & Fabrication Specification # 5520-TR-333494
May 25, 2000
Rev. A

8.3 Clean Pole Ground Wrap 1 (MC-369623) (4 EA.) Kapton with Isopropyl Alcohol
(Fermi Stock 1920-0300) and Lint Free Wipers (Fermi-Stock 1660-0150) or equivalent.

PEARZ=)
p’ Date
, W@@ kp "\-O\
Technicia;P/ Date
i) N ad) o[ 7)o;
Technician(\sr ¥ Date s

G /7))
77

Date

LHC Coil Assembly Serial No.
Page 17 of 30 MQXB-001




TD/Engineering & Fabrication Specification # 5520-TR-333494
May 25, 2000
Rev. A

8.4 Install Pole Ground Wrap 1 (MC-369623). See Coil Insulation Assembly (MC-369582}.

Note(s):
Ensure the Ground Wrap is inserted between the Key and Coil for .3/8"

LLHC Coil Assembly Serial No.
Page 18 of 30 MGCXB-001



TD/Enginecring & Fabrication

85

Specification # 5520-TR-333494
May 25, 2000
Rev. A

Clean the Lead End Outer Coil Heater Strip Filler (MC-369632) Kapton with [sopropyl Alcohol
(Fermi stock 1920-0300) and Lint Free Wipers (Fermi stock 1660-0150) or equivalent.

Quadrant 1 \ ?

Technician(s) A

Quadrant 2 2y P

Technician(s) .

Quadrant 3 P
A

Technician(s)

Quadrant 4 \ D
A

Technician(s)

Install Lead End Outer Coil Heater Strip Filler (MC-369632).

(MC-369582).

A Ju'-uf_ ?cf-"\
Date

T wie ey
Date

i 5] ex
Date

—,J u;k._?eo \
Date

See Coil Insulation Assembly

Quadrant [ \ P

Technician(s) <&

Quadrant 2 \ Q

Technician(s) AR

Quadrant 3 3 /D

Technician(s) o a

Quadrant 4 ‘) Q

Techz'cia} s) 3 X

Cre% Chiet ©

LHC Coil Assembly

Page 19 of 30

i Jmk; 2:9\

Date

Date

1 JULZQ;'!

Date

Date

b[?/ol

Date

Serial No.
MQXB-001




TD/Engineering & Fabrication

Specification # 5520-TR-333494
May 25, 2000
Rev. A

8.7 Clean the Return End Outer Coil Heater Strip Filler (MC-369632) Kapton with Isopropyl Alcohol
(Fermi stock 1920-0300) and Lint Free Wipers (Fermi stock 1660-0150) or equivalent.

Quddr

Techmi?(//
Quadrant 2

Technician(s /

Quadrant 3 P
3.0
[4]

Technician(s)

Quadrant 4
Y

Technician(s)

(p-F-or

Date
L; - 7 ~ v
Date
5.\ -0 ;
Date
j L}\JUG 2&\
Date

X 8.8 Install Return End Outer Coil Heater Strip Filler (MC-369632). See Coil Insulation Assembly

(MC-369582).

QUW 3 ,ﬂ’_-—-\‘
! (:)2_/
Tec bﬁeﬁ‘u(s

Quia

Techni\'

Quadrant 3
VY

Technician(s)

Quadrant 4 D

TKHC;SD(S) jg

Cre'w Chief

LHC Coil Assembly

Page 20 of 30

(- 7-0/

Date
(»r 7-6 /

Date

i _)u i o0
Date

‘1 ijezﬂ-‘i
Date
h\ 1 \O\
Date

Serial No. T
MQXB-001



TD/Engineering & Fabrication Specification # 5520-TR-333494
May 25, 2000
Rev, A

8.9 Clean and modify the Pole Ground Wrap 2 (MC-369624) Kapton (4 EA.) with Isopropyl Alcohol
(Fermi stock 1920-0300) and Lint Free Wipers (Fermi stock 1660-0150) or equivalent.

Quadrant 1 b -
‘__\‘P . Y ._\u..\g —Zorui
Technician(s) ¥ Date

i g ZTCD (c-R-o (
TWian(s) Date
Q R
| % Le-"1-0|
Teg?’lc/ian(s) Date

PP, le -7 -0

ﬁﬁcian(s) Date
X 8.10 Ifistall Pole Ground Wrap 2 (MC-369624) to extend to back of Saddles. See Coil Insulation
Assembly.

) Quadrant 1
Q} é% o Jp;g FTJUA(—?&\

\/ Technician(s) .1 Date
Vv
I N v e o -8 =/
[\ Tec 1an(s) I Date
. \,
5 o)

QUadr;h.% . .
7 &G Gor
Techniciaﬁ Date

Quad;
(v y L-1-0/
\ %ﬁlianfj ; Date
y Crew Chief Date l 1
LHC Coil Assembly Serial No.

-001
Page 21 of 30 MQXB-00




TD/Engineering & Fabrication

8.11

Specification # 5520-TR-333404
May 25, 2000
Rev. A

Clean the Lead End Outer Coil Heater Strip Filler (MC-369632) Kapton with Isopropyl Alcohol
(Fermi stock 1920-0300) and Lint Free Wipers (Fermi stock 1660-0150) or equivalent.

QT R
Tecl?lfr@) '
Qua %

Te?&(nman(sﬁ
Quadrant <y -
uadran 7 4)

chhniW >

Quadrdnt ] 2 s

Technicia?é/-"

Install Lé(aﬂd End Outer Coil Heater Strip Filier (MC-369632).

(MC-369582).

(o - )10/

Date

o - [1-2y

Date

- _‘.’I—a;“)/

Date

( o -1~/

Date

See Coil Insulation Assembly

SISV,

LHC Coil Assembly
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TD/Engineering & Fabrication Specification # 5520-TR-333494
May 25, 2000
Rev. A

— 8.13 Clean the Return End Outer Coil Heater Strip Filler (MC-369632) Kapton with Isopropyl Alcohol
(Fermi stock 1920-0300) and Lint Free Wipers (Fermi stock 1660-0150) or equivalent.

(2-1]-0

Date

_ 'Lq~ll~o/
(s -/l-o/

Date

(o /)0 /

Date

(MC-369582).

Quadra% - b _ \\._O ’

¢

Technicj Date
Quadraﬂﬁ—\/ u - ] \ "@)
Techniciag(s Date ;

Quadran @ (_Q “‘{ ( ) /
TechnicianV Date [
Quadran% u -~ [ l ) (

0 Tecm Date
NG D bfit)os

Crew Chief Date

LHC Coil Assembly Serial No.
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Specification # 5520-TR-333494
May 25, 2000
Rev. A

Clean and modify the Pole Ground Wrap 3 (MC-369625) (4 ea.) with Isopropyl Alcchol (Fermi
stock 1920-0300) and Lint Free Wipers (Fermt stock 1660-0150) or equivalent.

Quadrant 1

__)D

Technician(s)

_SP

Quadrant 2

Technician(s)

Quadrant 3
AP

Technician(s)

Quadrant 4
AP

Technician(s)

Date

‘\1 1 ad cxY ¥
Date

-_J JUJE (Zf_l'u

Date

TN ie Py

Date

Install Pole Ground Wrap 3 (MC-369625). See Coil Insulation Assembly.

Quadrant §

A

Technician(s)

b

Technician(s)

Quadrant 2

Quadrant 3
A%,

Technician(s) ¥

Quadrant 4 X P
A

Technician(s)

N ol

Crey Chief

LHC Coil Assembly
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TD/Engineering & Fabrication Specification # 5520-TR-333494
May 25, 2000
Rev. A

9.0 Electrical Inspection

9.1 Applt Shrink-Wrap Mylar (MC-106937) on the entire length of the Collared Coil Assembly.
X M d// 2’/ gy

Teehnician(s) Date

9.2 Shim the Return End Saddles coplanar £ 1/32".

Note(s): .
- I%e T ;Cape on the Saddles and Green Putty.
Ly C 1y - o

: ’ | [ / 2 v ,

Technician(s) 4 Date
X 93 Verify the Satldles are coplanar.

o7 (7// CrrZ 00

’Cr(w Chlc Date
LHC Coil Assembly Serial No.
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TD/Engineering & Fabrication Specification # 5520-TR-333454
May 25, 2000
Rev. A

X 0.4 Perform an electrical inspection on each of the individual Inner Coils, Outer Coils, Quadrants and
Voltage Taps. Refer to the Valhalla and Leader Free Standing Coil Measurement Procedure
(ES-292306), and the Procedure for Electrical Inspection of Voltage Taps (ES-301383).

Note(s}:
Ensure that all measurements are recorded correctly, and have the proper value and

symbol (i.e., mQ, mH, ete.).

Valhalla 4300B settings:

Test current Off (not testing)
Power On
Full scale voliage 20mv
Amp selector knob 10 mA
Temperature compensator On
Test current On (testing)
Hp 4263 B:
Function "Ls-Q" selected

Record the Serial Number of the test equipment used.

Valhalla
HP 4263b
Resistance Limits Inner Outer Total Pass Fail
240 mQ to 265 mQ 310 m€ to 340 m2 550 to 605 m2
{nner ) LLS) O L .
Quadrant 1 Outer
Total
Inner
Quadrant 2 Outer
Total
Inner
Quadrant 3 Outer
Total
Inner
Quadrant 4 Outer
Total .
Y%t
LHC Coil Assembly Serial No.
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Outer inductance actually measured in mH.
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Specification # 5520-TR-333494

May 25, 2000
Rev. A
Electrical Test Limit Actual Measurement Pass Fail
el e B X T
Hee;;zl;iiglnpcs;/?’ 9.2010 9.60 Q2 ‘ 1 \ <SG o l/
He?{zzigﬁsjm 9.20 t0 9.60 Q q ‘ 50 o o v
i I
y ARYPY
Ins{ector Date |
LHC Coil Assembly Serial No.
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May 25, 2000
Rev. A
Voltage Tap Quadrant | Quadrant 2 Quadrant 3 Quadrant 4
o BA"‘"'\’\ J.g'bow-\. ATV E/‘M\
Coil Serial Number " k L s .
MaxBs - Ll | Ry ~TE IMRAXE 023 | MRy Rr-02d

Number

Valhalla Serial

"‘?bé

>__._(_b<

B

s e
| e

Tors (ramp splice)

mV

5827

see ™Y

5Bod ™

,spes ™

iy,

Insp‘éctor

9.5

7
Very re, i

s

Date

é://b/m

ings in Step 9.4 are acceptable. Approved for next major assembly procedure.

G-l

I

Vd
Rcijonsi% A\:-thority/Physicist

LLHC Coil Assembly
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TD/Engineering & Fabrication Specification # 5520-TR-333494
May 25, 2000
Rev. A

10.0 Production Complete

10.1 Process Engineering verify that the LHC Coil Insulation and Assembly Traveler (333494)
is accurate and complete. This shall include a review of all steps to ensure that all
operations have been completed and signed off. Ensure that all Discrepancy Reports,
Nonconformance Reports, Repair/Rework Forms, Deviation Index and dispositions have
been reviewed by the Responsible Authority for conformance before being approved.

Co;m‘yﬂj/ W/?/#Véfﬁm
#WW t—~oaAt 0

e éf//Z/ 7/

Process Engineering/Designee Dat

LHC Coil Assembly Serial No.
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TD / Engineering & Fabrication Specification # $520-FM-318902
February 22, 1999
Rev.J
1) Traveler Title: 2) Specification No.: 3) Revision: 4) DR No.:
LHC Magnet Assembly 5520-TR-333494 A HGQ-0228
5) Step No.: | 6) Drawing No. & Revision: | 7)Routing No.: 8)Component/Item/Batch/L. : | 9)Serial No.: “
4.9 MC-369582 MQXB-() / MQXBM
10} Nonconformance Description by First Hand Observer: (] Class 1 Class II

The inner ramp lead is longer than the outer g-11 keys.

11} Name: Steve Gould Date: 6/5/01

12) Cause of Nonconformance:

se&;rw\
m \r\fﬁs CU'f‘A G\-‘\ W\‘V\(,‘AP\AS p Cx ““}‘("Q

13) Responsible Authority @J&V\ M Date: & [ S{a «
0 .

14) Disposition:
Triva i
S Qrc%rw\w e b W Tt confine s o€
outer ey abd conbiuve

13) Responsible Authority &Z&“Q/\- M Date: (& (S ( (v

15) Corrective Action to Prevent Recurrenide:

Chec e vfc%rw\ \evg Th af s pocnt

cot | & wece S3@r, Q;%ﬁ//f7

13) Responsible Authority M Title: Sweyweer Date: 'E;(S fO \
16) Corrective Action/Disposition Ver{§ed By: " 17) Reviewed By:
. U : M&cﬂ:
13) Responsible Authority Date: (5 (01 S it
[ 1 ClassI ['] Class II :
Will Configuration be affected? [ ] Yes [ ] No Process Engineering Manager  Date: S - Juk- 2001

IS)D Material D Manpower Method D Machine - D Measurement

Process Engineering determine (identify), appropriate problem area and check.

Discrepancy Report Form




TD / Engineering & Fabrication Specification # 5520-FM-318902
February 22, 1999

Rev,J

1} Traveler Title: 2) Specification No.; 3) Revision: 4) DR No.:

Large Hadron Collider Magnet assembly 5520-tr-333494 A HGQ-0230
5) Step No.: | 6) Drawing No. & Revision: | 7)Routing No.: 8)Component/Item/Batch/Lot No.: | 9)Serial No.:

94 MC-369582 #Name? MQXBCO01 MQXBC01
10) Nenconformance Description by First Hand Observer: [1ClassT ] ClassII
The Ls and Q measurements for all of the individual inner and outer coils are outside of the specified limits given,
11) Name: Damon Bice Date: 6/12/01
12} Cause of Nonconformance:
LTy wese se¥ ‘MLSQQL oW prc VIOVS w\%\,\e\g
Q\_,\()\ (e X S il \‘V\-O\kPPrG‘? f‘[bv\\e
13) Responsible Autherity @ﬁ»}v\ M Date: & {12 fQ \
14) Disposition: \
Cowtluve  witw NAC e ‘*
13) Responsible Authority QEAQ_&' U Date: & {12 /o
15) Corrective Action to Prevent Recun@ce:
feosse sy o ~ ‘ X ‘ A
C,\Acamcje_ FES R S SR IO Touele —
13) Responsible Authority QDE}W&-\ u Title: BErenjvwee Date: G /\e (o)
16) Corrective Action/Disposition Veldfied By: 17) Reviewed By:
13) Responsible Authority Date: £ j12 1o ga()b ‘:} IS lo(
[ ] ClassI Mc Class 11
Will Configuration be affétted? [ | Yes [\hﬂo Process Engineering"Manager Date:
18) D Material D Manpower D Méthpd ) D Machine @ Measurement
Process Engineering determine (identify), appropriate problem a_]"ea and check.
JuL 18 2001

Discrepancy Report Form




TD / Engineering & Fabrication Specification # 5520-FM-318502

February 22, 1599
Rev. ]

Instructions for the completion of the Discrepancy Report Form

Definition:
>>Discrepancy Report - A form used to report all Class I & Class II problems (Diserepancies).

Process Engineering Responsibility:
>> Process Engineering - Maintains and Controls the Group’s Discrepancy Report and Control Log.

1.

2
3
4
5

o ® N o

11.
12.

14.

15.

16.

17

18.

Traveler Title - Enter the title of the Traveler at the point the Discrepancy was found.

Enter the Specification Number in place at the time of the Discrepancy.

Enter the Revision in place at the time of the Discrepancy.

DR Number - Enter the next number from the control log that is maintained by Process Engineering.

Step No. - Record the step in the Traveler where the Discrepancy was found or the process stepped. Attach a
copy of traveler page (s) or the process description as appropriate or required to clarify the condition.

Drawing No. & Revision - Reference the applicable drawing that describes the ttem or condition.
If part is defective, record Routing No. from Parts Kit.
Enter - The Component/Item/Batch/Lot Number - (an identification Number assigned to the Item).

Enter - The Serial Number - (an identification Number assigned to the Item).

. Nonconformance Description by First Hand Observer - Enter a brief and concise description of those actions,

conditions, or facts that result in a nonconforming condition along with the reason it is out of specification. This
is done by the person that observed the condition and is assisted by a Process Engineering Technician or Production
Supervisor.

Enter Name, Title, Date - the First Hand Observer, his /her job title and the date the condition was observed.

Cause of Nonconformance - Enter the agreed event or condition that rendered the item unacceptable for use. If
unable to determine the cause at this time, state "Unknown" with an explanation.

. Responsible Authority - That person in charge of the area or activity in question states the cause and disposition of

the nonconforming condition and verifies that the Corrective Action and Disposition have been completed. Befcre
closing the report he determines it the configuration of the component/item is effected and if the nonconforming
congdition is Class I or IL.

CONFIGURATION -  The physical and functional characteristics of a Component/Item, including the
materials, parts and limit criteria that are "'frozen” in the design documents.

CLASSI- A major problem that affects configuration, performance, form, fit, function, reliability or
safety, significant cost or schedule increase.

CLASSII- A minor problem that is not Class I, but can be eliminated by approved repair or rework
that when completed in an acceptable manner will bring the nonconforming condition into
compliance with the design requirements.

Disposition - A plan by the Responsible Authority that will render the item or condition acceptable for use. This
may be use-as-is, rework, repair, replace, substitute or scrap along with details.

Corrective Action to Prevent Recurrence - Those actions necessary to cotrect, minimize or eliminate the cause from
repeating itself in the process, work instructions, work practices, inspections, drawing, tools, equipment or
materials, etc.

Corrective Action/Disposition Verified - To be signed after the Cause, Disposition and Corrective Action to Prevent
Recurrence have been put into place or completed.

Reviewed By: - The Process Engineering Manager performs a review of the report to assure proper compietion; that
the Corrective Action to Prevent Recurrence and Disposition have been completed and are acceptable.

Process Engineering determine (identify), appropriate problem area.

Discrepancy Report Form



TD / Engineering & Fabrication Specification # 5520-FM-318902
February 22, 1999

Rev.J
1) Traveler Title: 2) Specification No.: 3) Revision: 4) DR No.:
LHC Magnet Assembly 5520-TR-333494 A HGQ-0234 7
3) Step No.: | 6) Drawing No. & Revision: | 7)Routing No.: 8)Component/Item/Batg 0. 9)S.cria1 No.: ol
4.0 MC-369582 MQXB- i MQXBy//
10) Nonconformance Description by First Hand Observer: [ Class1 [w Class 11

The inner coils are much longer than the outer coils in length.

11) Name; Steve Gould Date: 6/4/2001
12) Cause of Nonconformance:

F\‘("SS wWas VGQC? \]’"6& \ COis l\\,\b \"QAK\:\ \ Pfegsufe oA

(ol Aur Vo, CUFfV\ED To W l‘wcrmsc-‘c;( Yo Th§ Lo
desvved levels As a et T, e covl \‘SPf\v\S‘OC\,Q
chraneyes, aftec ’F\"\Ab e el \€uag ik,

13) Responsible Authority % &U Date: Q,/A <X

14} Disposition:

Ve cols as 15, Shian suler cortls Yo wetke by
\\vw\er" cov \E‘V\E)T\/\

13) Responsible Authority QQ&_V\ Q\_)V Date: (., [4 [o +

15) Corrective Action to Prevent Recurrence: )

h&uc ?foéuc\\bn Cuginee r Ve b 7 o \lede Ty

MediCy Traveler 1o it '
C"\"ok shivwa cony \g ot Cl(_':sﬁ'w\h|\/ .

13) Responsible Authority (%%\ 8__)\- Title: Eu&‘\‘“eer Date: § /q {o \

16) Corrective Action/Disposition Y¥rified By: 17} Reviewed By:

X
Ve, Pice 8/13/01

13) Respons'ible Authority Date: & (d (o )
Will Configuration be affected? [ ] Yes [#] No Précess Engincering Manager Date:

[ ] Classl [A Class I

lS)D Material D Manpower D Method Machine D Measurement
Process Engineering determine (identify), appropriate problem area and check.

AUG T r o

Discrepancy Report Form




Not es on Docunent:

Magnet Travelers - 06/12/2001

1) Traveler Comments - Expert Subject Matter - Traveler Commrents - Expert Subject Matter -
03/24/2003 - On Page: 1

Thi s devi ce shoul d have been call ed MOXBC-001. This traveler was issued prior to the official
nam ng convention bei ng i ssued.

2) Data Comments - ProEng - Data Comments - ProEng - 09/06/ 2001 - On Page: 10

Quter Inductance actually measured in mlli Henrys

3) Data Comments - ProEng - Data Comments - ProEng - 09/06/ 2001 - On Page: 28

Readi ngs for Quter |Inductance actually nmeasured in MIIli Henrys



