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TD/Engineering & Fabrication Specification # 5520-TR-333496

Qctober 30, 2000

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

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

1.3 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.

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

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

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

1.7 Cover the product/assembly as required, with Green Herculite (Fermi stock 1740-0100) or
equivalent when not being serviced or assembled.

2.0 Parts Kit List

2.1 Attach the completed Parts Kit List for the LHC End Clamp Assembly to this traveler. Ensure
that the serial number on the Parts Kit List matches the serial number of this traveler. Verify
that the Parts Kit received is complete.

f /7 2umso]
Process éflginecrin'g/Designee Date
LHC End Clamyp Installation LHC Serial No. MQXBC-001
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Rev.

3.0 Return End Clamp Assembly with Fuji Film

3.1 Clean the Tapered Ring-Return End (ME-369031) and the Filler Cone-Return End (ME-369030)
with Isopropyl Alcohol (Fermi stock 1920-0300) and saturated lint free Heavy Duty Wipers (Fermi

stock5166§[~2600) or equivalent.
Tecfmici%(s) Date']

32 On the Return End-Tapered Ring (ME-369031) find the center of a pair of boltholes. Place the
Tapered Ring on the Indexing Fixture and rotate the Tapered Ring 22.5 degrees clockwise from
the center of the pair of boltholes. Then mark hoth of the 0, 45, 90, and 135-degree positions.

View from the Return End looking toward the Lead End

Qt,0° Bolt Holes Q°

(//X »’ 135°

90° 90°
135°
45°
0° ’
\J_ %“&9 L]18 /o)
Téchnician(s) Date
LHC End Clamp Installation LHC Serial No. MQXBC-001
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October 30, 2000

LHC End Clamp Installation

Page 5 of 41

Rev.
33 Measure the diameter of the Tapered Ring-Return End {ME-369031) in the free state in the 0, 45,
90 and 135 degree directions at 1" intervals using a 9"-10" Micrometer and a Pi Tape. Use a fine
tip marker (not black) to mark the intervals on the Tapered Ring from point A,
View from the Return End looking toward the Lead End
End Ring Topered Rine Collared Coil
Top Q1
/ 0 Degrees
R . 45 3
e o 7
SO A ' 1
3
i
Coil Assembly )
90 |g 41,
2 4
31 3
135
‘
Distance from the
Coil End of the 0 Degrees 45 Degrees | 90 Degrees | 133 Degrees Pi Tape
Tapered Ring {A)
0.25 inches '
whes G U (Jgq |98% [9.8%0 | =miaw
1.0 inches :
> lawb 994 |9 (954 | 100
201 S .
e 19394 |99y 19.8Y% |284] | o0
3.0 inch
s (9 Mf (9491 [98% (904 | sewe
4.0 inches g
9Me 9340 |94% |9.¥4o | awie
5.0 inches
wches 1984 148y, [9fY0 19¥40 | 1248
- )P /M 18 o Zeey
Technician(s%s / / Date
LHC Serial No. MQXBC-001
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LHC End Clamp Installation

Specification # 5520-TR-333496
October 30, 2000

Rev.
Position the Filler Cone-Return End (ME-369030) in the Aluminum Tapered Ring (ME-369031).
If the Filler Cone is too loose, add shims until it becomes necessary to use a rubber mallot on the
partiall(\inserted shims.
J
% - 18 - Sude Zeny
Technicianﬁ) Date
Mark with a fine tip marker (not black) and measure the Filler Cone Inner Diameter from the
center of Quadrants 1 to 3 and the center of Quadrants 2 to 4, at all intervals marked on table
below, using a Telescoping Micrometer and a Diat Caliper. Record data in table below.
View from the Return End looking toward the Lead End
End Ring Trpemd fing Collared Coil
Top Q1
0 Deprees
S : :
Coil Assembly 0
LTETTTTTTTTT Point A
Note(s):
Measure to three digits past the decimal point
Distance from the Coil End of the Diameter Diameter
Tapered Ring (A) Filler Cones 1,210 3,4 Filler Cones 2310 1,4
0.25 inches 5.2R0 'S 718
1.00 inches S 9:) "7 5 z-up.-)
4.00 inches — :
5.X18% 5218 <
4.75 inches
e 5,009 5.919¢
Technician(s) Date
MQAxbE1L
Eich the Magnet Serial Number EHEXXX, using .025 to .0375 inch high letters, onto both End
Cap EndRing (MRB-344333) on the Lead and Return Ends.
_J S b ‘ Lo l o)
Téchnician(s) Date '
Scmfmfﬂlc one.
- il _) '\,\___ (ﬂ/‘?.e;/él
Tc(,'h‘r'lician(s) fa Date /
LHC Serial No. MQXBC-001
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TD/Engineering & Fabrication Specification # 5520-TR-3334%96
October 30, 2000

Rev.
—— 318 Clean the inside of the Filler Cone with lint free Heavy Duty Wipers (Fermi stock 1660-0150), and
1sopropyl Alcohgl (Fermi stock 1920-0300) or cquivalent.
M b 2o o
Technician(s) Date ! '

3.9 Coat the inside of the Aluminum Tapered Ring-Retorn End {ME-369031), the outside faces and
the Preform slots of the Filler Cone-Return End (ME-369030) with Dry Lubricant Spray (Miller
Stephenson MS-122N/002). Apply 2nd coat after 5 minutes drying time.

Note(s):
Ensure dry lubricant contacts only the outside, Tapered Ring surfaces and Preform
ts of the Filler Cone, and not the Lead End surfaces.

22 AV AdE 6-277-°|
_{,KK Technician(s) Date ‘
\L\X?\ 3.10/ Pick up the Collared Coil Assembly with Crane {using slings) and place it into End Squeezer TR, use
Assembly (ME-344350).

4

AFEPONED LiFT

Note(s): FIXWIE ol €O
All wires shall be clear of the End Squeezer Assembly (ME-344350}) prior to '

installation. ""Peel back" the Strain Gage Wires 24 inches to avoid any pinching or
damage to the wires during the end clamp procedure.

TR e =Y,

nicia ’s) Date
a—
341 Slide the Tapered Ring-Return End (ME-365031) using a Mylar sleeve, onto the Collared Coil.

..) D Z1 \_\u..ijz eoi

N
Technician(sf Date

3.12 Bolt the (4) Quadrant Pusher Plates (MD-344358) with 0.50 inch-13UNC x 13.0 inch Socket Head"’?}?
Cap Screws and 0.50 inch Flat Washers, onto the End Squeezer Assembly (ME-344330).

Note(s):
Pusher Plates must be installed with hydraulic cylinder sides facing towards center
oﬁoil as not to interfere with any wiring involved in Lead End Assembly.

\ A ﬁ J\jﬂrj?ﬂ’""

Technician(s) d Date

3.13 Install the Fuji Film and the Filler Cone-Return End (ME-369030) around the Saddles. Secure
with Plastic Cable ties.

Caution:
Ensure dry lubricant coating remains intact and free of damage.

-.._S :P Z1 J\‘.L\F?acl

Technician(s) Q Date

LHC End Clamp Installation LHC Serial No MQXBC-001
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TD/Engineering & Fabrication Specification # 5520-TR-333496
October 30, 2000
Rev.

3.14 Slide the Tapered Ring-Return End (ME-369031) on the Fillet Cone-Return End (ME-369030) as per
the Collared Coil with Ends (ME-369580).

Note(s):
Top of the Tapered Ring and the top of the Collared Coil match,
Strain Gage wires are on the outside of the Aluminum Tapered Ring,
{;sltage Tap Wires are extended through the inside of the Aluminum Tapered Ring.

~ Z1 -.Ju ;\lf?c-c%"

Technician(s)Q/ _ Date

3.15 Position the Holder Plate with the installed Half Rings (MC-344359), until it contacts the back
surface of the Fiiler Cone (ME-369030).

J . VN &uu\L; LN

Technician(s) s Date

3.16 Auach the Enerpac Hose to Hydraulic Cylinders (Model RC 106) as per the End Squeezer
Assembly (ME-344350).

Note(s):
ace shield must be worn during operation of hydraulic cylinders. )

T [TH-

T7vni an(§5 Date
317 Rgcghd Total Coil Starting Resistance ﬁ;‘ ‘ é '{ Q.
JP 3 Z] _)m]ti?p'-’i

Technician Datc

3.18 Gradually apply pressure to the End Squeezer Assembly until the Aluminum Tapered Ring covers the
Filler Cone. Maximum pump pressure is to be greater than 4000psi.

Yoo

lp~27-O/

Date

71.) o ety

Technician X Date

LHC End Clamp Installation LHC Serial No. MQXBC-001
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TD/Engineering & Fabrication Specification # 5520-TR-333496
October 30, 2000

Rev.
320 Before removing the End Squeezer Assembly, measure the gap between the Filler Cone and the
Coil Lamination, as shown below, using a Micrometer.
<A ZMETE.
END CLAMP GAP Ner mucaomerce
uge  Faler Ghotk
Fak
_ﬂ Qy .o
AV CRNAS
& COLLARED COIL
N END CAN / el .0
Gap Measurement
\_’\ ?\1 ZI \,l‘j!)E &'i
Technicizm(g Date
321 Remoy, End Sqyeezer Assembly.
6/22/0
Technician(s} Date ' 4
3.22 Perform a Pi tape measurement on the Tapered Ring at the following locations.
Distance {rom the Coil End
of the Tapered Ring (A) Pi Tape
0.0 inches q &7
Re
1.0 inches q. 8L
2.0 inches q M)
3.0 inches q 6"“0‘
4.0 inches q 8"‘]
5.0 inches 1 {48
©/21 /o1
Technitian(s) Date 4
3.23 Remove the End Clamp Assembly from the Collared Coil.
R gea C fe1)o,
m Date ' /
LHC End Clamp Installation LHC Serial No. MQXBGC-001
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TD/Engincering & Fabrication Specification # 5520-TR-333496
Octeber 30, 2000

Rev.
4.0 Return End Clamp Installation onto Collared Coil
4.1 Clean the ipside of the Filler Cone with lint free Heavy Duty Wipers (Fermi stock 1660-0150), and
Isopr(‘n%lc 1 (Fermi stock 1920-0300) or equivalent.
297/ 265

7 7 #
TeChnician(s) Date

4.2 Coat the inside of the Aluminum Tapered Ring (MC-344456), the outside faces and the Preform
slots of the Filler Cone (MC-344457) with Dry Lubricant Spray (Miller Stephenson MS-
122N/002). Apply 2nd coat after 5 minutes drying time.

Note(s):
sure dry lubricant contacts only the outside, Tapered Ring surfaces and Preform
;Wthe Filler Cone, and not the Lead End surfaces.

N L-28-v

Tec'hnician(s) Date
4.3 Slide the Tapered Ring (MC-344456) using a Mylar slecve, onto the Collared Coil.
/_—_\
\17%16@/ (- -2 8-0/
T cian(s) Date

4.4 Bolt the (4) Quadrant Pusher Plates (MD-344358) with 0.50 inch-13UNC x 13.0 inch Socket Hea
Cap Screws and 1/2" Flat Washers, on the End Squeezer Assembly (ME-344350).

Note(s):

Pusher Plates must be installed with hydraulic cylinder sides facing towards center
of Coil as not to interfere with any wiring involved in Lead End Assembly.

o (o. T 5 <

Date

4.5 Install the Kapton and the Fitler Cone (MC-344457) atop the Saddles with Plastic Cable ties.

Caution:
Ensure dry lubricant coating remains intact and free of damage.

Record the amount of Kapton used:

005

TN (- 290/
T" “iants D:
/})Pﬁ,(,lan(\) ate

4.6 S.lidc the Tapered Ring (MC-344456) on the Filler Cone {MC-344457) as per the Collared Coil with
Ends (ME-369580).

Note(s):
Top of the Tapered Ring and the top of the Collared Coil match.
Strain Gage wires are on the outside of the Aluminum Tapered Ring.
Voltage Tap Wires are extended through the inside of the Aluminum Tapered Ring.

Stra— -T2 ¢

T%hﬁcian(s) Date

LHC End Clamp Installation LHC Serial No. MQXBC-001
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TD/Engineering & Fabrication Specification # 5520-TR-333496

October 30, 2000

Rev.
—— 4.7 Position the Holder Plate with the installed Half Rings (MC-344359), until it contacts the back
il;f?)f the Filler Cone (MC-344457).
> @
: : S
77 Rfee > 6 2
Zc/h.;ém Date
4.8 ttach the Enerpac Hose to the Hydraulic Cylinders (Model RC 106) as per the Collared Coil End
Squeezer Assembly (ME-344350).
Note(s):
ace shield must be worn during operation of hydraulic cylinders.
-/ G .2 8-~-0/
T /bﬂl’cian(—"&’:) Date
4.9 Record Total Coil Starting Resistance_ 2 515 Q.
. )P\ . Wi ..juu\t‘zw‘t
Technicia® Date
4,10 Gradually apply pressure to the End Squeezer Assembly until Aluminum Tapered Ring covers the
Filler Cone. Maximum pump pressure is to be greater than 4000 psi.
Maximum Pump Pressure 3150
TRz G- 23—/
Ws) Date
pe— .
4.11 Record Toral Coil End Resistance 7.35 Q.
Technician Date
4.12 Before removing the End Squeezer Assembly, measure the gap between the Filler Cone and the
Coil Lamination, as shown befow, using a Micrometer.
END CLAMP
GAP -
QY - .0/0O
Rz - .ol
Q- O3S
()l 4 - , O30
COLLARED COIL
END CAN
Gap mﬁemmt
Teck{nician(;) Datc ‘ ‘
—
LHC End Clamp Installation LHC Serial No. MQXBC-001
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TD/Engineering & Fabrication Specification # 5520-TR-333496
' Qctober 30, 2000

Rev.
4.13 Verify that the results in Step 4.12 are acceptable.
Approveg for n sembly Procedure. :
/ 6/8/
nsME‘?\uthorlty/Phy\lust Date
4.14 Re e End Sgueezer Asscmbly,
. b/ 2«3, 6
Te(ghnician(s) Date !
4.15 Clean the Filler Cone using Isopropyl Alcohol (Fermi stock 1920-0300) Kimwipes
(Fermi stock 1660-2600) or equivaicnt.
J ,ﬁw«ﬂ b |’),3\ o\
Fchnician(s) Date
4.16 Measure the distance between each Filler Cone and the Tapered Ring, using a Depth Gauge.
VIEW FROM RETURN END
Tapered Ring LOOKING TOWARD LEAD END
MEASUREMENT
b [
Filler Cone SIDE VIEW A Filler Cone
Filler Cone 1,2 ,003
Filler Cone 2,3 : 003
Filler Cone 34 -OO}
Filler Cone 1.4 005
AVERAGE Wany;
4558 o\ath,
Tenhmcmn(‘s) Date '
LHC End Clamp Installation LHC Serial No. MQXBGC-001

Page 12 of 41



TD/Engineering & Fabrication

Specification # 5520-TR-333496
October 30, 2000

Rev.
4.17 Measure the diameter of the Tapered Ring (MC-344456) in the fully clamped state, at 0, 45, 90
and 135 Degrees at 1" intervals using a 9"-10" Micrometer and PI Tape.
View from the Return End looking toward the Lead End
End Ring Topered fing Collared Coil
/ Top Q1
0 Degrees
Fl‘l.!?r Cone 4{
Coil Assembly ‘
|
Point A
AN
l
SQU 40" 307 207 L0725
Distance from the Coil
End of the Tapered 0 Degree 45 Degree 90 Degree 135 Degree Pi Tape
Rin_g (A)
conches 19995 | 9.94Y9 | 935 | 9850 | 9852
e | Qg9 | 9949 | 985> | 9850 | d8s/
ot 9gs | 9877 | 9952 | A%Fs [99s/
ke [ pyre 1944, 9.9 | 93985 | 9850
4.0 fnches é]'é"/&{ q’ g({r qg <D q . 8\,/8 qs‘_m
e | Ggqze (98¢ | ddso | 9848 |19
Y £ o 2
Date
LHC Serial No. MQXBC-001

LLHC End Clamp Installation
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TD/Engineering & Fabrication Specification # 5520-TR-333496
October 30, 2000
Rev,

4.18 Perform an Electrical Inspection. Refer to the Valhalla and Leader Free Standing Coil
Measurement Procedure ES-292306.

Note(s):
Coils in the free state during an electrical inspection shall be at least 150 mm (6")
away from any conductive material (i.e., surface of the coil preparation / storage
table),

Electrical connections to the coil leads shall be 305 mm + 13 mm (12" +.,5") away
from the end of the coil to be tested.

Ensure that all measurements are recorded correctly, and have the proper value and
symbel (i.e., m*, mH, etc.}.

Caution:
Before applying power to the Valhalla 4300B, ensure that the test current is OFF.,

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. An
unsafe signal indicates a test current is still being generated.

Valhalla 43008 settings:

Power must be on for 30 minutes before testing.

Test Current OFF

Power ON

Full Scale Voltage 20mv

Amp Selector Knob J0A

Temperature Compensator ON

Test Current ON (testing)

Test Current ON (testing)
Hp 4263B:

Function "Ls-Q" selected

Record the Serial Number of the test equipment used.

Valhalla ()7 2 - 35#5?
HP 4263b 2188 2q /2

LHC End Clamp Installation LHC Serijal No. MQXBC-001
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Specification # 5520-TR-333496
October 30, 2000

Rev.
Resistance Limits Inner Outer Total Pass Fail
XX, XQtoXXXQ XX X QwXX.XQ XX XQtoXXXQ
Inner [ ‘ e
259
Quadrant 1 Outer
Total
Inner
Quadrant 2 Quter
Total
Inner
Quadrant 3 Outer
Total
Inner
Quadrant 4 Outer
Total
' 6798
Magnet Limit XX. X Qo XX XQ v S <
Inductance Limits Inner Outer Total Pass Fail
XX X o XX.XmH XX X to XXX mH XXX 1o XX.XmH
Inner SZZE [’ o ’
Quadrant 1 Outer
Total
Inner
Quadrant 2 Outer
Total 2, 37?3 &
Inner
Quadrant 3 Outer
Quadrant 4
Magnet XXX to XX.XmH
LHC End Clamp Installation LHC Serial No. MQXBC-001
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Specification # 5520-TR-333496

October 30, 2000
Rev.

(Q) Limits Inner

Outer

Total

XX X to XXX

Inner

Quadrant 1 Outer

Total

Inner

Quadrant 2 Outer

Total

Inner

XXXt XXX

Outer

Total

Quadrant 3

Inner

Quadrant 4 Outer

Total

Magnet Limit XX XtwoXXX

A3

In{;?x-ector

XXXt XXX

Pass Fail

7/23/{;;

Date {

Electrical Test Limit

Actual Measurement

A

B

Fail

Heater Strips 1/2 XX X10oXXXQ

Resistance

9,37

Heater Strips 2/3
Resistance

XX Xt0 XXX Q

G, Nbo

Heater Strips 3/4
Resistance

XXXto XXX 0O

& Y77

Heater Strips 4/1
Resistance

XXXt0oXXXQ

7 19

Elecirical Test

Limit

Actual Megasurement

Fail

Spot Heater |
Resistance

XX XwXXXQ

Spot Heater 2
Resistance

XXX to XXX

Spot Heater 3
Resistance

XXXt XXX Q

Spot Heater 4
Resistance

XX XtXXXQ

lU///J%(/ﬁ/J

Inspc;')@r

LHC End Clamp Installation

(" /C

7 - fn%"“w’

Date

LHC Serial No.

Page 16 of 41

S/

MQXBC-001



TD/Engineering & Fabrication

Specification # 5520-TR-333496

Perform a Hipot on the Collared Coil Assembly (Maximum Leakage SpA)

LSKY Measurement(s)
A B
Heater #1 to Ground ]
Heater #2 to Ground ‘%
7
Heater #3 to Ground
Heater #4 to Ground

Heater #1 to Coils

‘
1
N

Heater #2 to Coils

Heater #3 to Coils

Heater #4 to Coils

Coil to Ground

. Z
L=,

1.0 KV

Measurement(s}

Quadrant 1 to Quadrant 2

Quadrant 2 to Quadrant 3

Quadrant 3 to Quadrant 4

// o
W// "

ok

Quadrant 4 to Quadrant 1

7]

'QU

i)

Inspector

LHC End Clamp Installation
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Date { l

LHC Serial No.
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TD/Engineering & Fabrication Specification # 5520-TR-333496
October 30, 2000

Rev.
2
4.19  Verify that the resphS in Step 4.18 are acceptable.
Approytd for pext Assembly Procedure.
] - -
L 7 2 5o,
esy@nsible /\ﬁhor[‘ty/Physicist Date
420 Thread the Voltage Taps, and Heater Strips through the openings of the End Can End Ring
[ (MB-344533).
\ -
1, —~7- 2% Cl
niciah(s) Date
4.21 Plac‘e_%w Can End Ring (MB-344533) onto the Tapered Ring (MC-344456).
PN, /- 2% ¢l
‘ Teclr{yn(s) Date 7
fk@ 422 Remove the old Strain Gage Wire RTV from the top and bottom instrumentation slots of the
’( f’)\, Collared Coil at both Return and Lead ends (only from areas where Strain Gage Wires had
; C\ originaily been "peeled back"). Re-apply Silicone Rubber Primer (Fermi-Stock 1940-1300) or
\’}*O\] equivalent onto the instrumentation slots and secure Strain Gage Wires into position with a mixture
L(y of RTV (Fermi- 02(1 940-0750) or equivalent.
Technician(s) / o Date
LHC End Clamp Insgallation LHC Serial No. MQXBG-001
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TD/Engineering & Fabrication

Specification # 5520-TR-333496
October 30, 2000

Rev.
5.0 Lead End Clamp Assembly with Fuji Film
5.1 Clean the Tapered Ring (MC-344456) and Filler Cone (MC-344457) with Isopropy! Alcohol
(Fermi stock 1920-0300) and saturated lint free Heavy Dty Wipers (Fermi stock 1660-2600) or
equiyalent.
é/ 20 ! 61
Teéhnician(s) Date J
52 On the Lead End Tapered Ring find the center of a pair of boltholes. Place the Tapered Ring on
the Indexing Fixture and rotate the Tapered Ring 22.5 degrees counter clockwise from the center
of the pair of boltholes. Then mark both of the 0, 45, 90, and 135-degree positions.
View from the Lead End looking toward the Return End
Bolt Holes QL ¢ 0°
[ o
1352 45
22.5°
P
90° 90°
o
45° 135
OO
@&9 b { 2ol 0 \
Technician(s) Date '
LHC End Clamp Installation LHC Serial No. MQXBC-001
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TD/Engineering & Fabrication

Specification # 5520-TR-333496
October 30, 2000
Rev.

53 Measure the diameter of the Tapered Ring (MC-344456) in the free state in the 0, 45, 90 and 135
degree directions at 1" intervals using a 9"-10" Micrometer and a Pi Tape. Use a fine tip marker
(rot black) to mark the Tapered Ring from point A. Mark the "TOP" of the Tapered Ring.
View from the Lead End looking toward the Return End
End Ring Tepered Ring Collared Coil
Top QI
.C 0 Degrees
:i Filler Cone T
Coil Assembly
CTTTTETTTTT Point A
Distance from the Coil End

of the Tapered Ring (A) 0 Degree 45 Degree | 90 Degree | 135 Degree Pi Tape
0.0 ‘mches , ?t{o q %k{ a | 935 q.?"{{) 9.3839
1o Tnches 4 'qu{ ﬂ , ’%L{o{ Cf v o (’T,'j’)ﬁg q 'ﬁq
D inches WS | Qs | T | 9985 [ 4R
3.0 ?nches 6?%’5-1 < q Py C}, B9s ‘1 RS C[-%"fo
4.0 Tnches [z ﬂgq ( ‘:l ‘%L{,Q C] %30\5 q 'g 399 C‘%}C]
5.0 lmches Cl R0 c]\l.m ‘ CI 239 GI ,ﬂ’ﬁ‘ { Cl\‘, 8“10
e 9840 | T30S | 28851 1.8%5 | 9840
4o | 434 [ 9.337 [Gwos | 9.8
9.0 .mches q ;‘&‘10’ q 3403 ?, Yo C\ %‘{0{ G40
9.5 inches qa Ay qg Y Ci. 33‘1 q%“fo QS"*ID

m / ‘—) D\ L ?O ‘AME ?m\
"Ilechnician(s) , L Date
LHC End Clamp Installation LHC Serial No MQXBC-001

Page 20 of 41




TD/Engineering & Fabrication

Specification # 5520-TR-333496
Qctober 30, 2000

Rev.
5.4 Position the Filler Cone into the Aluminum Tapered Ring. If the Filler Cone is too loose, increase
the shims until it becomes necessary to usc a rubber mallot on the partially inserted shims.
Loy dde b l2i]of
Technician(s) Date 1
5.5 Mark using a fine tip marker (not black) and measure the Filler Cone Inner Diameter from the
center of Quadrants | to 3 and the center of Quadrants 2 to 4, at all intervals marked on table
below, using a Telescoping Micrometer and a Dial Caliper. Record data in table below.
View from the Lead End looking toward the Return End
End Ring fagered Rne Collared Coil
\ / Top QI
- (r Degrees
B
8l '
Coil Assembly | E ' g
i >
!II"II}II Poinl A
Distance from the Coil End of the Diameter Diameter
Tapered Ring (A} Filler cone 1,4t02,3 Filler Cone 1,2 to 3,4
0.25 inches 5 ) L/]"] 6‘ )”3
1.00 inches 5‘ 37% 5 l—7 2’ g
9.00 inches
5279 5.274
9.50 inch .
thenes A 5.3 523\
" f2] / 61
M| Date
5.6 Eich the Magnet Serial Number LHCXXX, using 0.25 to .0.375 inch high letters, onto both End
Can End RingsOMB-344533) on the Lead and Return Ends.
b Q,/ 2%/0)
Technician(s) Date
57 Score th¢ Insgif of the Filler Cone
LA lg/ 2/ / )
Technicfan(s) ' Date !
LHC End Clamp Installation LHC Serial No. MQXBC-001
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58 ﬁlean the inside of the Filler Cone with lint free Heavy Duty Wipers (Fermi stock 1660-0130), and

/ p ﬁbpropyl Alcohol (Fermi stock 1920-0300) or equivalent.
73/

Date

14
W ’
| U ) 9 Coat the inside of the Aluminum Tapered Ring (MC-344456), the outside faces and the Preform
/ / \ slots of the Filler Cones (MC-344457) with Dry Lubricant Spray (Miller Stephenson MS-
/ é V / 122N/002). Apply 2nd coat after 5 minutes drying time.

= \}/ / I/V /Au Note(s):
. I v , J/ /JL Ensure dry lubricant contacts only the outside, Tapered Ring surfaces and Preform

\x of the Filler Cone, and not the Lead End surfaces.
\ 453 of ; ,
% 1 N 7 Z Sy

lcian(s)/' Date
5.1 Pick up the Collared Coil Assembly with Cranc (using slings) and place it into End Squeezer

Assembly (ME-344350).

Note(s):
All wires shall be clear of the End Squeezer Assembly {ME-344350) prior to
installation. "peel back™ the Strain Gage Wires 24 inches to avoid any pinching or
age to the wires during the end clamp procedure.

o S

1ciands) Date

Slide the Tapered Ring (MC-344456) using a Mylar slecve, onto the Collared Coil.
7<= E Lo/
/f echnic Date

5.12 , olt the (4) Quadrant Pusher Plates (MD-344358) with .50 inch- 13UNC x 13.0 inch Socket Head
Cap Screws and 1/2" Flat Washers, onto the End Squeezer Assembly (ME-344350),

5.1

Note(s):
Pusher Plates must be installed with hydraulic cylinder sides facing towards center

of the Cail as not to interfere with any wiring invelved in the Lead End Assembly.
[3 b
ﬂm\ 2 7 [25] 0]

Ted nicﬁa‘ﬁ(s) Date

% glt3 Install the Fuji Film and the Filler Cone (MC-344457) around the Saddles. Secure with Plastic

"D%" cable tics.
“g\ Caution:

& Ensure dry lubricant coating remains intact and free of damage.

!
(& uip
/( /’l@@ Technician(s) | Date
LHC End Clamp Installation LHC Serial No. MQXBGC-001
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X 5.14 Slide the Tapered Ring (ME-344456) on to the Filler Cone (ME-344457) as per the Collared Coil with
Ends (ME-369580).

Note{s):
Top of the Tapered Ring and the top of the Collared Coil match.
Strain Gage wires are on the outside of the Aluminum Tapered Ring.
ires are extended throngh the inside of the Aluminum Tapered Ring.

25 Dy,

Date

5.15 Position the Holder Plate with the installed Half Rings (MC-344359), until it contacts the back

" surface of the Filler Cone (ME-344457),

T ez 250

4
eﬁ(ﬁ}dﬁn(s) Date
5.1 Attach the Enerpac Hose to the Hydraulic Cylinders (Model RC 106} as per the Collared Coil End

Squeezer Assembly (ME-344350).

Note(s):
Face shield must be worn during operation of hydraulic cylinders.

/= S rEEe

lzg(‘!:) Date

a—

Record Total Coil Starting Resistance Z SIS Q.

L o> e/

Date /

5.18 “Gradually apply pressure to the End Squeezer Assembly until the Aluminum Tapered Ring covers
/" the Filler Cone. Maximum Pump pressure is to be greater than 4000psi.

axignumyPump PAssure 7 oo
) \EM ' 7/ 23/0 g

Tecﬁnicia“(s) Date
5.19 Recorz Tota\l\fj;@il(@d Resistance 2 ' 3[ { Q
TecKnician Date ‘ 7
LHC End Clamp Installation LHC Serial No. MQXBC-001
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.
@0” Before removing the End Squeezer Assembly, measure the gap between the Filler Cone and the
léj‘cébaminalion, as shown below, using a Micrometer. The gap should be no more than 10 mils.
. \' @FM END CLAMP GAP \\‘§\!
A Q—Q\sg € s DL
\ G- ' o .
‘d‘v:d) (\giﬂ O
¢ f LR
(39‘ COLLARED colL
END CAN
A
' OLY Q\\i@(\.(\\f?u
Rdoe— ~ 2 oy
) Datc
5.21 erpoverhe entirg End Squeezer Assembly.
\ 123/
Technician(s) Date ! L
)y (5?2 Perform a Pi tape measurement on the Tapered Ring at the following iocations.
Distance from the Coil End of
the Tapercd Ring (A) Pi Tape
0.0 inches
1.0 inches
2.0inches
3.0 inches
4.0 inches
5.0 inches
Technicianfs) 1 Date
5.23 Remove End Clamp Assembly from the Collared Coil.
M gl ’Ub! o
Technician(s) Date !
LLHC End Clamp Installation LHC Serial No. MQXBG-001
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— 6.0 Lead End Clamp Installation onto Collared Coil

%@D Clean the Inside of the Filler Cone with lint free Heavy Duty Wipers (Fermi stock 1660-0150) and
Isopropyl Alcohol (Fermi stock 1920-0300) or equivalent.

\‘ / l} ‘ ,\ Date

Technician(s}

@ Coat the inside of the Aluminum Tapered Ring (MC-344456}, the outside faces and the Preform
slots of the Filler Cones (MC-344457) with Dry Lubricant Spray (Miller Stephenson M3-
122N/002). Apply 2nd coat after § minutes drying time.

Note(s):
Ensure dry lubricant contacts only the outside, Tapered Ring surfaces and Preform
slots of the Filler Cone, and not the Lead End surfaces.

| A

chhnician(‘s) Date

Slide the Tapered Ring (MC-344456) using a Mylar sleeve, onto the Collared Coil.

Jla

Technician(s) AL Date

Bolt the (4) Quadrant Pusher Plates (MD-344358) with .50 inch-13UNC x 13.0 inch Socket Head
Cap Screws and 1/2" Flat Washers, onto the Squeezer Assembly (ME-344350).

Note(s):
Pusher Plates must be installed with hydraulic cylinder sides facing towards center
of the Coil as not to interfere with any wiring invoived in the Lead End Assembly.

VA

Technician(s) Date

6.5 Install the Kapton and the Filler Cone Non/Lead End (ME-369030) atop the Saddles with Plastic
Cable ties.

Caution:
Ensure dry lubricant coating remains intact and free of damage.

Record the amount of Kapton used:

00D

%M 1/ L%ng J
Technician(s) Date

LHC End Clamp Installation LHC Serial No. MQXBC-001
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Place the Tapered Ring (ME-344456) on the Filler Cone (ME-344457) as per the Collared Coil with
Ends (ME-369580).

Note(s):
Top of the Tapered Ring and the top of the Collared Coil match.
Strain Gage wires are on the outside of the Aluminum Tapered Ring.
Voltage Tap Wires are extended through the inside of the Aluminum Tapered Ring.

Jan

Technician(s} " Date

Position the Holder Plate with the instailed Half Rings (MC-344359), until it contacts the back
surface of the Filler Cone,

VA

Technictan(s) Date

Attach the Enerpac Hose to the Hydraulic Cylinders (Model RC 106) as per the Collared Coil End
Squeezer Assembly (ME-344350).

Note(s):
Face shield must be worn during operation of hydraulic cylinders.

Mia

LI

Technician(s) Date
Record Total Coil Starting Resistance Q.
Technician ' Date

Gradually apply pressure to the End Squeezer Assembly until the Aluminum Tapered Ring covers
the Filler Cone. Maximum Pump pressure is to be greater than 4000psi.

Maximum Pump Pressure

Jln

Technician(s) ’ Date
7’6'.1 1" Record Total Coil End Resistance Q
Technician ' Date
LHC End Clamp Installation LHC Serial No. MQXBC-001
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— 6.12 Before removing the End Squeezer Assembly, measure the gap between the Filler Cone and the
Coil Lamination, as shown below, using a Micrometer.
END CLAMP GAP
V2
COLLARED COIL
END CAN
Gap Measurement
Vn
Technician(s) ! Date
6.13 Verify that the/f#5ults in Step 6.12 are acceptable.
Appr(zyed Grhext Assembly Procedure.
f# ‘ ay -
A 70 7230y
_~Rsponsible Atthority/Physicist Date
6.14 Remove nd Squegzer Assembly.
i
\ ) 7/ ?/_‘B/D )
.. Technician(s) Date 7
6.15 Clean the Filler Cone using Isopropy} Alcohol (Fermi stock 1920-0300) and Kimwipes or
equivalegl.
,JM_ 7/ 9};/ o)
Teclfﬁician(s) Date / /
v‘.-"
LHC End Clamp Installation LHC Seriat No. MQXBC-001
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Measure the distance between each Filler Cone and the Tapered Ring, using a Depth Gauge.
VIEW FROM LEAD END
Tapered Ring LOOKING TOWARD RETURN END
MEASUREMENT
] [
I |!l . ( ’ ’ r‘
1 COLLAI?ED
Filler Cone SIDE VIEW col Filler Cone

. . i
Filter Cone 1,2 AN
Filler Cone 2,3 - 0\,\)
Filler Cone 3,4 X& M A Q\\

l) *
Filier Cone 1,4 0L

N ‘ =
AVERAGZ l ; OIS
Techniciéﬁ(s) Date ‘ i
LHC End Clamp Installation LHC Serial No. MQXBC-001
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6.17 Measure the diameter of the Tapered Ring (MC-344456) in the fully clamped state, at the 0, 45, 90
and 135 Degrees at 1" intervals using a 9"-10" Micrometer and Pl Tape.

Looking from the Lead End to the Return End

) Tapered Ring
End Ring Collared Coil

\ Top QI
0 Degrees
‘ 45
1 1
4 : 90
Coil Assembly i >
4 2
1]
135

l||||l||llMP0iNA

Distance from the
Coil End of the 0 Degrees 45 Degree 90 Degree 135 Degree Pi Tape

Tapered Ring (A)

000inches | & 50 ag 9 | 9955 9839851
Tovinches 1 Qs | Q8399 | Q84 | 1§5> | 1852
2.00 inches 485\ G.g 5O 0,¢54 935> 9¢57
3.00 inches G55 | Ggsos Q<5 99 sy | 9 8sT
4.00 inches q'\gs‘) q.g ';/OS/ q.g 5% qgf‘( Y ¢
5.00 inches 0\8 5’)5 qgsl)f ¢’(8 591 q 8 sS4 ? 553
6.00 inches %5} qg 'SU)/ 98’ %5 q 85"( q 8 ?3
7.00 inches 3352 9% S25 49sss | 98935 71052
8.00 inches 0\% 5’3 qg')—bf q,g 5’5)’ %8 535 7 6 52
5,00 inches q%5«| G952 685175 | A.8s55 | 1636
930inches [ Q @&l Gisys | 43388 4.2sS |1 655

Date 1 e

Technician(s)

LHC End Clamp Installation LHC Serial No. MQXBC-001
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6.18 Perform an Electrical Inspection. Refer to the Valhalla and Leader Free Standing Coil
Measurement Procedure ES-292306.

Note(s):
Coils in the free state during an electrical inspection shall be at least 150 mm (6")
away from any conductive material (i.e., surface of the coil preparation / storage
table).
Electrical connections to the coil leads shall be 305 mm + 13 mm (12" +£.5") away
from the end of the coil to be tested.
Ensure that all measurements are recorded correctly, and have the proper value and
symbol (i.e., m*, mH, etc.).

Caution:
Before applying power to the Valhalla 4300B, ensure that the test current is OFF.
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. An
unsafe signal indicates a test current is still being generated.

Valhalla 4300B settings:

Power must be on for 30 minutes before testing.

Test Current OFF

Power ON

Full Scale Voltage 20mv

Amp Selector Knob 0 mA

Temperaturc Compensator ON

Test Current ON (testing)

Test Current ON (testing)
Hp 4263B:

Function "Ls-Q" selected

Record the Serial Number of the test equipment used.

Valhalla 7L~ TSP
HP 4263b XL 8~ Q@'qu\

LHC End Clamp Installation LHC Serial No. MQXBC-001
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~1 " Resistance Limits Inner Outer Total Pass Fail

XX XQUXXXQ | XX.XQoXXXQ | XX.XQtoXX.XQ

Inner ')rb W 0

Quadrant 1 Outer e

Total

Inner

Quadrant 2 Outer
Total

Inner

Quadrant 3 Outer
Total

Inner

Quadrant 4 Outer
Total

Magnet Limit XX.XQuXXXQ

N Inductance Limits Inner Quter Total Pass Fail

XX Xto XX. X mH XXX o XX. X mH XXXt XX.XmH

Inner

Quadrant } Outer

Total

Inner

Quadrant 2 Outer

Total

Inner

Quadrant 3 Outer

Total

Inner

B8 832

Quadrant 4 Outer
Total

2.3497
'3:1’7{111

Magnet Limit XXX to XX. X mH

LHC End Clamp Installation L.HC Serial No. MQXBC-001
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(Q) Limits

Inner

Outer

Total

XX Xto XXX

Inner

Quadrant ! Outer

Total

Inner

Quadrant 2 Outer

Total

Inner
Outer
Total

Quadrant 3

Inner

Quadrant 4 Quter

Total

Magnet Limit

XX XtwXXX

XX XtwXXX

XX XtwoXXX

Pass Fail

Inspector |

Electrical Test

Limit

Actual Measurement

Fail

Heater Strips 1/2
Resistance

XXXwXXXQ

A
4390 J\

7

Heater Strips 2/3
Resistance

XX XtoXXXQ

2.450

Heater Strips 3/4
Resistance

XXX to XXX Q

4. 440

Heater Strips 4/1
Resistance

XXX twXXXQO

1 %3

\V4
/ N\
/

A\

Electrical Test

Limit

Actual Measurement

Pass

Fail

Spot Heater 1
Resistance

XXXt XXXQ

MR

Spot Heater 2
Resistance

XX XwXXXQ

J\p

Spot Heater 3
Resistance

XXXtwoXXXQ

pn

Spot Heater 4
Resistance

XXXt XX.XQ

Pl

" d
Insgeltor

LHC End Clamp Installation
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Perform an electrical inspection of the Inner Voltage Taps (Readings accurate + ImV).
§
\ Voltage Tap Quadrant 1 Quadrant 2 Quadrant 3 Quadrant 4
\Color /
e
Coil Sewumber ' //
Valhalla Setal
Number
1A \\ mV mV / mV mv
2A \ mv mV / mVy mV
/
10B \ mVv /vﬁV mV mV
11A v / mv mV mv
11C mVY mVv mV mVy
11D mv / \ mv mvV mvV
/
11B 7‘7 \mV mV mv
12A / mY N mv my
™,
12C / mV mV \ mv my
12D / mV mvy \ my mV
128 mv mV \mV mY
13B mv mV r\ mV
I\
14A / mv mv my \ mv
1 7 mV mv mv \ my
/41) my mVy mv \nV
14B mV mv mV . nﬁ\
/rs (ramp splice) mV my mV mV
iors mV mVv mV my
J1A
Inspector { Date
LHC End Clamp Installation LHC Serial No. MQXBC-001
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P(‘.Qrm an electrical inspection of the Outer Voltage Taps (Readings accurate = 1mV).
Voltage\&lp Quadrant ! Quadrant 2 Quadrant 3 Quadrani 4
Color /
Coil Serial Number /
Valhalia Serial
Number
1B w mv ny mVY
ID m\?\\ mv /mV mV
IN mv N mV / mv mV
AN
IM mV \ mv / mv mVv
14A mV mVy / mV mv
Vd
15B mvV /r;fV\ mv mV
15D mv 7 mv \ mv mv
15C mV / mV \ mV mv
15A mV / mV \ mV mv
16B mv,} mV \mV my
16N /wv mV &{ mV
16M / mV mV mv‘\ mV
16D / mV mV mV \ mv
16C / mV mV mV \ mV
16A mv my mv \ mV
jors (ramp spligk) mV mVY mV \ mVy
1018 —)}C mV my mVy \ my
/ nf t\,!*
/ Inspector Date
/
LHC End Clamp Installation LHC Serial No MQXBC-001
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Perform a Hipot on the Collared Coil Assembly (Maximum Leakage SUA)

RS S RV

Measurement(s)

A B

1.
Heater #]'6 Ground

. N
Heater #4&{ Ground

il
Heater #3ltd Ground
!

g
v L

Heater #4’ to Ground

-~

v o

o
Heater #ll to Coils

P )

1 1
Heater #2{t5 Coils

[
Heater #3Y t(f) Coils

+

il
Heater #4It0 Coils

q
IS
{

Coil to Ground

s

-y Skv

Measurement(s)

Quadrant 1 to Quadrant 2

Y%

?

Quadrant 2 to Quadrant 3

¥

Quadrant 3 to Quadrant 4

Quadrant 4 to Quadrant 1

7

Ml

a0 |

Inspedtor -

LHC End Clamp Installation

October 30, 2000
Rev.

Date | '

LHC Serial No.

Page 35 of 41

MQXBC-001




TD/Engineering & Fabrication Specification # 5520-TR-333496

6.19

6.20

October 30, 2000
Rev.

Vertfy that the results in Step 6.18 are acceptable.
Approved for next Assembly Procedure.

Qﬂé‘f‘/« M 1-24-0

Responsilﬁ} Authority/Physicist Date

Thread the Coil Leads, Voltage Taps and Heater Strips through the openings of the End Can End
Ring (MB-g41533).

7/)/4!0}

Date b

Technigizn(s)

Placegthe Eind Can End Ring (MB-344533) onto the Tapered Ring (MC-344456).
\A.ﬂmﬂ@ 224 o,
L1 I~

Tedhnician(s) Date

Remove the old Strain Gage Wire RTV from the top and bottom instrumentation slots of the
collared coil at both return and lead ends (only from areas where Strain Gage Wires had originally
been "peeled back”™). Re-apply Silicone Rubber Primer (Fermi stock 1940-1300) or equivalent
onto the instrymentation slots and secure Strain Gage Wires into position with a mixture of RTV

(Feer 94ﬁ0750) or equivalent.

Technician(s! ) Date

LHC End Clamp Installation LHC Serial No. MQXBC-001
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,-_w_...,.—a-—v..»,,_...-——“"'"‘w
10 Mechanical measurements after installing the End Clamp Assemblies. Tl d
&:‘
7.1 (D+E) Measure the length of the Tapered Rings using the (Starrett 120-12) or equivalent
(F) Measure the length of exposed Collared Coil using a Ruler to the closest 1/32"
(G) Measure the distance between the outside of the Tapered Rings using a ruler to the closest
1/32"
-t G L
~%— 0 (LE )} T“ F —-I E (RE}
: P CLSEELET3 I T IASD LR RELLLLL TN VLTSRS
K (\J !: _‘ : : :'_=_' L] A 11 ] 1] _'—: __}_—'-:
N R i —~—= -
Q J‘l. _" —————— IIIIIIIIIIIIIIIIIIIIHIIUlIlIIIIIIIIIIIIIIII|IlllllIlllbllIllllllllIllIIIlIIIIlllllllllllllllllllllll —-— —:- —li
| T T e e T A A T |
t i
— ] j— J {(LE outer coil offset} K {RE outgr coiloffs et — =
- H tinney coillenyth}
Keyed body and end Measurements after End Can Installation
—. Quadrant D E ¥ G
1 NG . o
10.920 L BSSI5 1 20532 | 2 liv
2 -
i E - G | o
0.8 | 5 570 205 Slnd 221 Shy,
3 i . ) ,5_/
0.aVe | S.S1@sr 205 BRIV
4 Y 3
0,222 | 5518%" | o5t | 221 %1%
’ L R = L w -
- _ 4 P
Technician(s) ﬂ g gg ) Date 7{ 7_‘510'
7.2 (H) Measure the length of the Inner Coils with a standard tape through the bore.
(J+K) Measure the offset of the Outer Coil and the Tapered Ring
Quadrant H "J" Offset "K" Offset
1
3
2\ I3 076
2
\ ‘
wi | LJ41S 052
3 : -
e L5k o41S
4 . ) ‘
b
22\ A4S L oS
IS E Pt S ; i .
— )Nl Y - ’ 250
Technicw Date | '
LHC End Clamp Installation LHC Serial No. MQXBC-001
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8.0 Install End Axial Preload Plates

8.1 Obtain (1) Axial Preload Plate {MD-369094), and bolt it onto the Quter surface of Return End
Tapered Ring as shown.

Note(s):
Make sure that the thicker wall of the Plate is towards the outside directing Return
End.

0.384*

-

b
O

RETURM END CAN

—_.__l .‘__

0.612
R e /-25-9/

W Date

LHC End Clamp Installation LHC Serial No. MQXBC-001
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g2 Obtain (1) Axial Preload Plate (MD-369094), and bolt it onto the Outer surface of Lead End
Tapered Ring as shown.

Note(s):
Make sure that the thicker wall of the Plate is towards the outside directing Lead
End.
0.984"

b

o ©

RETURMN END CAN

052"
J— = . —— /
' 5N L P
(_:ppiciﬁﬁ(s) N Dale
LHC End Clamp Installation LHC Serial No.
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T

% Mole Measurement
) f\?\x 9.1 Perform a “Mole Measurement Run” on the coils per Procedure (ES- -292481). Attach the
8 completed ES to this traveler.

i v | Tﬁ("’/{; S ﬁlzéz"/ ‘
W

6 Riwe THE mApcpe T

%)ﬁ&/ §/21/0/
_-/ ‘.\w-—m
3 CE bkl ~ D
espons ibie Autho I\H')/

5
T AMELOER) T
ﬂ /) %/,g-:/ﬂ S
Lo, P e T

TRRF )R SY

LHC End Clamp Instaltation LHC Serial No. MQXBC-001
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10.0 Production Complete

10.1 Process Engineering verify that the Large Hadron Collider End Clamp Installation Assembly
Traveler (TR-333496) is accurate and complete. This shall include a review of all steps to ensure
that all operations have been completed and signed off. Ensure that all Discrepancy Reports,
Nonconformance, Reports, Repair/Rework Forms, Deviation Index and dispositions have been
reviewed by the Responsible Authority for conformance before being approved.

Comments:

nh)st

Datcl

11.0 Attach the Process Engineering “0.K. to Proceed™ Tag to the Collard Coil Assembly.

Process Engineering/Designee Date

12.0 Proceed to the next major assembly operation - LHC Yoke/Skinning Traveler (TR-333497).

LHC End Clamp Instailation LHC Serial No. MQXBC-001
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—
Traveler Title: Specification No: Revision: DR No:
| LHC End Can Installation Traveler | [ 5520-TR-333496 Il | | HGQ-0237 ]
Step No: Drawing No: Routing Form No: Serial No:

[ 4B | | ME-369580 B | | [ MQxBC-001 |

Discrepancy Description:
During the disassembly of groundwrap on the MQXBO-022 coil, a cut in the strip heater was found.

——
Originator: Date:
Steve Gould 7/18/2001
Cause of Nonconformance:
Kapton area of strip heater was severed, nearly to the stee! element, during attempted repair of ground short.
Responsible Authority: Date:
Rodger Bossert 1 7/1812001

Discrepancy Report Form




TD / Engineering Fabrication Specification No.: 5520-FM-3 18902
February 1, 2002
Rev. K

Disposition:

Cover area betweeen heater and coil with extra piece of 3 mil kapton and proceed with Magnet area exterior so heater will be
covered by the G-11 Collet.

Responsible Authority: Date;

| Rodger Bossert | 7/18/2001

Corrective Action to Prevent Recurrence:

"Corrective Action" is to prevent the ground shorts, eliminating the need for attempted repairs. This corrective action is shown
in DR No. HGQ-0233.

Responsible Authority: Date:
| Rodger Bossert | 711812001
Date:

Corrective Action/Disposition Verified By:

| Rodger Bossert ] 771872001

Will Configuration be affected?: L] YES W NO

Identified problem area:

|_] Material [ Manpower ¥ Method [} Machine L] Measurement

Reviewed By: Date:

| Tamie Blowers —| 8/13/2001

Discrepancy Report Form




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

Rev. K

—

Traveler Title: Specification No: Revision: DR No:

[ LHC End Can Installation Traveler ] [ 5520-TR-333496 HE | | HGQo0236 |

Step No: Drawing No: Routing Form No: Serial No:

[ 4.18 1 1 ME-369580 | | | [ MQXBC-001 |

Discrepancy Description:

During the coil to ground hipot, Coil No. MQXBO-022 shorted to ground at 1.1 kV.
——.

QOriginator: Date:
r Steve Gould 771742001

Cause of Nonconformance:

The previously repaired ground short is still arcing 1o the last collar lamination.

Responsible Authority: Date:

r Rodger Bossert J 7/17/2001

Discrepancy Report Form




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

Rev. K

Disposition:

Remove the last three collar lamination packs (Approximately 6 inches, or one key length). Repair the last layer of ground
wrap by cutting out a section and splicing in a replacement 5 mil piece, as shown on attached sketch. Also, add a 3 mil piece,
identical, but longer longitudinally, to the 5 mil piece, which will cover the crack made by cutting out and replacing the 5 mii
layer. Then re-key the last six inches of the magnet, stopping three laminations away from the previous end of the collared
area. Fill in the area normally covered by the last three laminations with a specially made part, the "key extension” (MC-
369845), and install the Lead End Clamp three laminations farther toward the body of the magnet. (Disposition typed in by
John Szostak per Rodger Bossert's "attached sheet and diagrams.) (Re-issue Steps 4.0 & 6.1 to 6.18 omitting steps as
necessary)

Responsible Authority: Date:

| Rodger Bossert 7117/2001

Corrective Action to Prevent Recurrence:

1) Add several tapped holes to each end of Assembly Mandrel to allow temporary pole inserts to be placed near the ends
during Coil Assembly. This will allow ground wrap to be placed more accurately before collar laminations are installed. 2)
Round edges of last collar lamination to relieve pressure in that area.

Responsible Authority: Date:

[ Rodger Bossert I 711742001
Corrective Action/Disposition Verified By: Date:

L Rodger Bossert | 7/17/2001
Will Configuration be affected?: (1 YES NO

Identified problem area:

L1 Material ] Manpower [ ] Method [} Machine Measurement

Reviewed By: Date;

[ Jamie Blowers —| 8/13/2001

Discrepancy Report Form



TD/Engineering & Fabrication Specification # 5520-TR-333496
Qctaber 30, 2000

Rev.
— A0 Return End Clamp Installation onto Collared Coil
4.1 Clean the inside of the Filler Cone with lint free Heavy Duty Wipers (Fermi stock 1660-0150), and
Isoprapyl plcohgh(Fermi stock 1920-0300) or equivalent.
QP, L 4 / / L/ G/
Technician(s) Date /

4.2 Coat the inside of the Aluminum Tapered Ring (MC-344456), the outside faces and the Preform
slots of the Filler Cone (MC-344457) with Dry Lubricant Spray (Miller Stephenson MS-
122N/002). Apply 2nd coat after 5 minutes drying time,

Note(s):
Ensure dry lubricant contacts only the outside, Tapered Ring surfaces and Preform
ots 0 Filler Cone, and not the Lead End surfaces.

T 1clan{s) Date

(MC-344456) using a Mylar sieeve. onto the Collared Coil.

Y fe

Date

Slide the Tapered

4.4 Bolt the (4) Quadrant Pusher Plates { MD-344358) with 0.50 inch-13UNC x 13.0 inch Socket Head
Cap Screws and 1/2" Flat Washers, on the End Squeerer Assembly (ME-344350).

Note(s):
o must be installed with hydraulic cylinder sides facing towards center
to interfere with any wiring involved in Lead End Assembly.

- 9/ /2/o1

Teghnician(s) Date

4.5 Install the Kapton and the Filler Cone (MC-344457) atop the Saddles with Plastic Cable ties.

Caution:
Ensure dry lubricant coating remains intact and free of damage.

Record the amount ot Kapton used:

/o A//A Stmé g Lt
[¥ b Voo

Tedﬁtcmn‘(&) Date

4.6 Slide the Tapered Ring (MC-344456) on the Filler Cone (MC-344457} as per the Collared Cosl with
Ends {ME-369580).

Note(s):
Top of the Tapered Ring and the top of the Collared Coil match.
Strain Gage wires are on the outside of the Aluminum Tapered Ring,.
age Taf)Wires are extended through the inside of the Alominum Tapered Ring.

- L? /Z/c?l

Teg, n‘l'cian(s) ' Date

LHC End Clamp Installation LHC Seral No. MQXBC-001-1

Page 10 of 41

Re-i d
e-issued per DR No, HGQ-0236




TD/Engineering & Fabrication Specification # 5520-TR-333496

QOctober 30, 2000

Rev.
4.7 Tate with the installed Half Rings (MC-344359), until it contacts the back
Pl 9 /2/0)
TWCH!H(S) Date | !
4.8 Attach the Enerpac Hose to the Hydraulic Cylinders (Model RC 106) as per the Collared Coil End
Squeezer Assembly (ME-344350).
Note(s):
Wst be worn during operation of hydraulic cylinders.
J Q/ 120
Techcian(s) N\ Date 1 |
4.9 Record Tota), Coil Stafyng Resistance 2 30 5 a
?/,/7,6 )
Date © f
4.10 Gradually apply pressure to the End Squeczer Assembly until Aluminum Tapered Ring covers the
Filler Cone. Maximum pump pressure is to be greater than 4000 psi.
Maxymum Pump PRessure l{%{)
\]__, < pld 7 //zf/})t
Tp/chnician(s) Dae '
P
4.11 jﬂ:ﬁm | End Resistance 2200 o
}f echnician Date ; 7 o
4.12 Before removing the End Squeezer Assembly, measure the gap between the Filler Cone and the
Coil Lamination, as shown below, using a Micrometer.
e
GAP e
/
COLLARED COIL N
END GAN e
Gap Measur, ,‘J !A
Technician{s) Date
LHC End Clamp Installation LHC Serial No. MQXBC-001-1

Page 11 of 41
Re-issued per DR No. HGQ-0236



TD/Engineering & Fabrication

4.16

(1

Filler Cone

Verify that te results in Step 4.12 arc acceptable.

ApprovedAor next Assembly Procedure.

(D¢

ﬁ\(esponsibl{ Au\thoritylPhysicist

RemoWaer Assembly.

'I‘echyﬁciuﬁfs)

Specification # 352(0-TR-333496

Qctober 30, 2000
Rev.

@f"/‘Z"'Or

i

Date

Q//l/o

Dalé(' s

Clean the Filler Cone using [sopropyl Alcohol (Fermi stock 1920-0300) Kimwipes

(thi stopk 166 00) or equivatent.

T‘échnician(s)

2/ / ’L/n /

Daté

Measure the distance between each Filler Cone and the Tapered Ring, using a Depth Gauge.

Tapered Ring
MEASU ENT

COULARED
Ccol

VIEW

VIEW FROM RETURN END

LOOKING TOWARD LEAD END

Filler Cone

Filler Cone 2.3

Filler Cone 3,4

Filler Cone t 4

AVERAGE

MIA

¥

Technician(s)

[LHC End Clamp Installation

Page 12 of 41

Date

LHC Serial No.

Re-issued per DR No.

MQXBC-001-1

HGQ-0238




‘TD/Engineering & Fabrication Specification # 5520-TR-333496
October 30, 2000

Rev.
4.7 Measure the diameter of the Tapered Ring (MC-344456) in the fully clumped state, at 0, 45. 90
and 135 Degrees at 1" infervals using a 9"-10" Micrometer and PI Tape.
View from the Retnrn End looking toward the Lead End
- , Tapercd Ring ,,»’//
End Ring Collured Coil T
Top Q1
0 Degrees
45
1 i
Coil Assembly ,
90 - 4 »
2 4
Paoint A
. 3] 3
138
\ 4
Distance from the Coil /
End of the Tapered 0 Degree 45 Degree 90 Degree [ 135 Degree Pi Tape
Ring (A} / ™
0.0} inches / \
1.0 inches / \
2.0 inches \\
30 inches / \
4.0 inched” \
5.0 inches [~
Technician(s} v Date
LHC End Clamp Instatlation [LLHC Serial No. MQXBC-001-1

Page 13 of 41

Re-issued per DR No. HGQ-0236



TD/Engineering & Fabrication Specification # 5520-TR-333496
October 30, 2000
Rev.

4.18 Perform an Electrical Inspection. Refer to the Valhalla and Leader Free Standing Coil
Measurement Procedure ES-292306,

Note(s):
Coils in the free state during an electrical inspection shall be at least 150 mm (6™)
away from any conductive material (i.c., surface of the coil preparation / storage
table).

Electrical connections to the coil leads shall be 305 mm = 13 mm (12" + .5") away
from théend of the coil to be tested.

Ensure that'»ll measurements are recorded correctly, and have the proper value and
symbol (i.e.,

Caution:
Before applvmg pm(ver to the Valhalla 43008, ensurathat the test current is OFF.

During testing, en‘;ure\th'lt the test current Mif and the disconnect status safe light
is lit while connecting KdISC()UnELtI est leads from the Coil Assembly. An
unsafe signal indicates a ¥¢st current is stlll being generated.

Valhalla 4300B settings:

Power must be onAor 30 minutbs\hefore testing.

Test Curren e OFF
Power ; Y ON
e Voltage D 20mv
elector Knob o Ad0A
“gfmperature Compensator o ON
est Current ON {testing)
Test Current \‘ ON {testing)
N
Ay
\;
\1
Function "hy-Q" selected
N
Record the Serial Number of the test equipment used.
Valhatla
HP 4263b _
LHC End Clamp Instaliation [.HC Serial No, MQXBC-001-1

Page 14 of 41

Re-issued per DR No. HGQ-0236




TD/Engineering & Fabrication Specification # 5520-TR-333496
October 30, 2000
Rev.

Resistance Limits Inner Quter Total Pass Fail

XX XQuoXXXQ | XX.XQuXXXQ | XX. XQtoXX.XQ

Inner

Quadrant i Quter

Total

Inner

Quadrant 2 Outer

Total

[nner

Quadrant 3 Quter

Total

[nner

Quadrant 4 Outer
Total

Magnet Limit

Inductance Limits Inner Outer Total Pass Fail

XX Xto XX.XmH XXX t0o XX. X mH XX. X to XX. X mH

Quter

Quadrant |

| Total

Inner

Quadrant 2

Total

Inner

Outer

Quadrant 3

Quadrant 4
Total |
Magnet Limit
LLHC End Clamp Installation LHC Serial No. MQXBC-001-1

Page 15 of 41
Re-issued per DR No. HGO-0236



TD/Engineering & Fabrication

Specification # 5520-TR-333446

October 30, 2000
Rev.

S

(Q) Limits

Inner

Quter Total

Fail

Pass

XX Xtw XXX

Quadrant |

Inﬁe{

.,

Quter

Total

Quadrant 2

Quadrant 3

Inner
Outer

Toral

Quadrant 4

&

Inner
Out
Total

Magner”

Limut

XX X 10 XXX

XX X to XX.X

Inspector

V)2t

Darte

Electrical Test

Limit

Actual Measurement Pass

A B

Fail

HeatexStrips 1/2
ResistInge

XX X to XX.X Q

/

Heater Strips
Resistance

XXXt XXXQ

.

Heater Strips 3/4
Resistance

Mm XXX Q

1

Heater Strips 4/1
Resistance

",
XXX to
.

Electrical Test

L~

/
Limit

“hstpal Measurement

Puss

Fail

Spot

Heate;
Resigtance

XXX toXX.XO

S Heater 2
~" Resistance

XX X to XX. X L

N

Spot Heater 3
Resistance

XXXt XXX

Spot Heater 4
Resistance

XX X 10 XXX

L3
Inspector

LHC End Clamp Installation

LHC Serial No.

Page 16 of 41

Re-issued per DR No.

MQXBC-001-1

HGQ-0236




TD/Engineering & Fabrication

Specification # 5520-TR-333490

Perform a Hipot on the Collared Coil Assembly (Maximum Leakage .5pA)

LS KV

Measurement(s)

A

B

Heater #1 to Ground

Heater #2 to Grqund
N

Heater #3 to Ground

Heater #4 to Ground

Heater #1 to Coils

Heater #2 to Coils

/

Heater #3 to Coils

Heater #4 to Coils/

Coil to Grouly/
/

L0

Measurement(s)

Quadrant}/[o Quadrant 2

Quadra

2 to Quadrant 3

Qua/dfant 3 to Quadrant 4

Quadrant 4 to Quadrant 1

Inspector

n) ) g

.

October 30. 2000
Rev.

Date

I.LHC End Clamp Installation

Page 17 of 41

LHC Serial No.

Re-issued per DR No.

MQxXBC-001-1

HGQ-0236



TD/Engineering & Fabrication Specification # 5520-TR-333496

| @

4.19

:}/.50

‘,f

QOctober 30, 2000
Rev.

Verify that the/results in Siep 4.18 are acceptable.
Appmved T next Assembly Procedure.

= G2

‘spon\ﬂ{f )iuthorlty/Physicist Date

Thread the Voltage Taps, and Heater Strips through the openings of the End Can End Ring

I NTY 90

Technician(s Date

4.21 Placg th Enda-(;or End Ring (MB-344533; onto the Tapered Ring (MC-344456).
Techmecian(s) S Date ‘ !

422 Remove the old Strain Gage Wire RTV from the top and bottom instrumentation slots of the
Collared Coil at both Retorn and Lead ends (only from arcas where Strain Gage Wires had
originally been "peeled back™). Re-upply Silicone Rubber Primer (Fermi-Stock 1940-1300) or
equivalent onto the instrumentation slots and secure Strain Gage Wires into position with a mixture
of RTV (E*ekrrj Stock 1940-0750) or equivalent,

E—— ’A' —_—
Technician(s) t Date
MQXBC-001-1
LHC End Clamp Installation L.HC Serial No.

Page 18 of 41

Re-issued per DR No. HGQ-0236




TD/Engineering & Fabrication Specification # 5520-TR-333496

October 30, 2000

Rev.
e 0.0 Lead End Clamp Installation onto Collared Col

6.1 Clean the Inside of the Filler Cone with lint free Heavy Duty Wipers (Fermi stock 1660-0150) and
Isopropyl Alcohol (Fermu stock 1920-0300) or equivalent. S5
Technician(s) | ! Date! !

6.2 Coat the inside of the Aluminum Tapered Ring (MC-344456), the outside faces and the Preform
slots of the Filler Cones (MC-344457) with Dry Lubricant Spray (Miller Stephenson MS-
122N/002). Apply 2nd coat after 5 minutes drying time.

Note(s):
Ensure dry lubricant contacts only the outside, Tapered Ring surfaces and Preform
sAl(7 ff the Filler Cone, and not the Lead End surfaces. ‘
ﬁ- - g/ 24;/ of
Technician(s} Dare
63 Slide the Tapered Rifg}(MC-344456) using a Mylar sleeve, onto the Collared Coil.
M, (S\Jz& 7/ 20 / ¥
Technician(s) Date ' /
6.4 Bolt the (4) Quadrant Pusher Plates (MD-344358) with .50 inch-13UNC x 13.0inch Socket Head
Cap Screws and 1/2" Flat Washers, onto the Squeezer Assembly (ME-344350).
. Note(s):
Pusher Plates mygst be installed with hydraulic cylinder sides facing towards center
f the;Coil as o interfere with any wiring involved in the Lead End Assembly.
?A/ 9/20/0)
Technician(s) -~ Date 1 '
6.5 Install the Kapton and the Filler Cone Non/Lead End (ME-369030) atop the Saddles with Plastic
Cable ties.
Caution:
Ensure dry lubricant coating remains intact and free of damage.
Record the amount of Kapton used:
A\/ / A
Technician(s) f Date
MQXBC-001-1
I.LHC End Clamp Installation I.HC Serial No.

Page 25 ot 41

Re-issued per DR No.
HGQ-0236




TD/Engineering & Fabrication Specitication # 5520-TR-333494
October 30, 2000
Rev.

X 0.6 Place the Tapered Ring (ME-344456) on the Filler Cone (ME-344457) as per the Collared Coil with
Ends (ME-369580).

Note(s):
Top of the Tapered Ring and the top of the Collared Coil match.
Strain Gage wires are on the outside of the Aluminum Tapered Ring,
Voltgge Tap Wikes are extended through the inside of the Aluminum Tapered Ring.

C”'lo[]‘n

Dute‘ l o

Tech;.{ic}[m(&?s

6.7 Position the Holder Plate with the installed Half Rings (MC-344359), until it contacts the back

surfacefof the Filler Cono
M\&& 9ol

J S ; 1o

chﬁnician(s) Date

6.8 Attach the Enerpac Hose to the Hydraulic Cylinders (Model RC 106) as per the Collared Coil End
Squeezer Assembly (ME-34435()).

Note(s):

! Faje wg be worn during operation of hydraulic cylinders.
B Date l

Tecf{nicial?('s}
6.9 Recogd Total Coil Pgarting Resistance Z 5-72?_}2

4

TecHnician Date

9/’%/0!

6.10 Gradually apply pressure 10 the End Squeezer Assembly until the Aluminum Tapered Ring covers
the Filler Cone. Maximum Pump pressure is to be greater than 4000psi.

Max|mpi PumpPressure {1&0@ )05 /.
mﬁg 7/ ’M/ o}

e . . Y
[cﬂ}mcmn(s) Date

6.11 Recond Total Conl End Resistance 3 qu Q .
154 Iaefo

APl
Technician Date

) QXBC-001-1
LHC End Clamp Instaitation LHC Serial No. MQXBC-0
Page 26 of 41
Re-issued per DR No.
HGQ-0236



TD/Engineering & Fabrication

Specification # 5520-TR-333496
October 3(h 2000
Rev.

6.12 Before removing the End Squeezer Assembly, measure the gap between the Filler Cone and the

Coil Lamination, as shown below, using a Micrometer.

END CLAMP GAP

COLLARED COIL
END CAN

L OL5

Gap Measu?emcnt

Technf’ciem‘f;")

6.13 Verify that thig'results in Step 6.12 arc acceptable.
Approved $or 5)@ Assembly Procedure.

.Y/,
Resé‘onsib%u&ority/Physicist -

6.4 RenloIcIthe l;;dgqueezer Assembly.

: Tgaél‘{nici'an(s)

? - ?,C‘ -~/

?‘/2@/0/

Date

6.15 Clean the Filler Cone using Isopropyl Alcohol (Fermi stock 1920-0300) and Kimwipes or

equivalent. SAG

Technician(y)

LHC End Clamp Installation
Page 27 of 41

Re-issued per DR No.

Date

-001-1
LHC Serial No. MQXBC-0

HGQ-0236




TD/Engineering & Fabrication

Specification # 5520-TR-33349¢
October 30), 2000
Roy,

6.16 Measure the distance between each Filler Cone and the Tapered Ring, using a Depth Gauge.

MEASUREMENT
—»| e

s

Filler Cone SIDE VIEW

Fitler Cone 1,2
Filler Cone 2.3
Filler Cone 3.4

Filler Cone 1,4

/

VIEW FROM LEAD END
LOOKING TOWARD RETURN END

Tapered Ring

COLLARED _
COolL Filler Cone

~6L0

AV
I3

Qi
ANNY)

{/YZ o ,{:)/

AVERA
Ve

rCiani:

LHC End Clamp Installation

Date

LHC Serial No.  MQXBC-001-1

Page 28 of 41

i No.
Re-issued per DR No HGQ-0236



TD/Engineering & Fabrication

Specification # 5520-TR-333496

October 30, 2000
Rev.

6.17 Measure the diameter of the Tapered Ring (MC-344456) in the fully clamped state, at the 0. 45, 90
and 135 Degrees at 1" intervals using 4 9”-10" Micrometer and PI Tape.
Looking from the Lead End to the Return End
. . Tapered Ring
Knd Ring Collared Conl
\ Top Q1
0 Degrees
45
|
Coil Assembly o t l o %
i 5
|35
y
RERRRRERRERE poin A
Distance from the ""
Coil End of the 0 Degrees 45 Degree 90 Degree 135 Degree /Pﬂ{pc
Tapered Ring {A) l
0.00 inches /
100 inches ] //
2.00 inches ~ /
3.00 inches ™~ .
4.00 inches o
\\
S.00 inches / .
6.00 inches /, ] .
7.0 inches / ' ™
8.00 inches 2
™
9.00 inches \\
9.50 incheds \
- N |
Technician(s) ’ y Date
MQXBC-001-1

LHC End Clamp Installation

Page 29 of 41

LHC Serial No.

Re-issued per DR No.

HGQ-0236




TD/Engineering & Fabrication Specification # 5520-TR-333496
October 30. 2000
Rev.

618 Perform an Electrical Inspection. Refer 10 the Valhaita and Leader Free Standing Coil
Measurement Procedure ES-292306.

Note(s):
Coils in the free state during an electrical inspection shall be at least 150 mm (6")
away from any conductive material (i.e., surface of the coil preparation / storage
table).
Electrical connections to the coil leads shall be 305 mm + 13 mm (12" +£.5") away
from the end of the coil to be tested.
Ensure that all measurements are recorded correctly, and have the proper value and
symbol (i.e., m{, mH, ete.}.

Cauation;:
Before applying power to the Valhalla 4300B, ensure that the test current is OFF.
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. An
unsafe signal indicates a test current is still being generated.

Valhalla 43008 settings:

Power must be on for 30 minutes before testing.

Test Current OFF

Power ON

Full Scale Voltage — 20my

Amp Selector Knob A0 mA

Temperature Compensator . ON

Test Current ON (testing)

Test Current ON (testing)
Hp 4263B:

Function "Ls-Q" selected

Record the Serial Number of the test equipment used.

Valhalla

HP 4263b

LLHC End Clamp Installation LHC Serial No. MQXBC-001-1
Page 30 of 41

Re-issued per DR No. HGQ-0236



TD/Engineering & Fabrication

Specification # 5520-TR-333496
October 30, 2000

Rev.

e Resistance Limits

Inner

Outer Total

Pass

XX XDt XX.XQ

Quadrant 1

Inner
Quter

Total

Quadrant 2

Inner
Outer

Total

Quadrant 3

Inner

Outer

Total

Quadrant 4

[nner
Quter

Total

Magnel

Limit

il

XX. X Qo XX.XQ

XX X QtoXXXQ XX, X Q2to XX.XQ

<770

Fail

Y oS

Inductance Limits

Inner

Quter Total

Pass

XX X to XXX mH

Quadrant 1

Inner
QOuter

Total

Quadrant 2

Inner
Quter

Total

Quadrant 3

Inner
Quter

Total

Quadrant 4

Inner
Quter

Total

Magnet

Lamit

XXX to XX. X mH XXX 10 XX XmH

Fail

LHC End Clamp Installation

| 7,

LHC Serial No.
Page 31 of 41

Re-issued per DR No.

MQXBGC-001-1

HGQ-0236




TD/Engineering & Fabrication

Spectfication # 5520-TR-333496
Octaber 30, 2000
Rev.

(Q) Limits

Tnner Outer

Total

Pass

XXX to XXX

Quadrant |

Quadrant 2

Inner

Outer

Total

Quadrant 3

Inner

QOuter

Total

Quadrant 4

Inner

Outer

. Total

Limit

g

ki hd
Inspector

XXX to XXX

XX X100 XXX

§,79

Fail

AL

¢l21] o)

Date !

Electrical Test

Limit

Actual Measurement

Pass

A

Fail

Heater Strips 1/2
Restistance

XX X100 XXX

B
DY

{

Heater Strips 2/3
Resistance

XXX to XX.X Q2

0L

Heater Strips 3/4
Resistance

XX XtoXXXD

/S

Heater Strips 4/1

Resistance

XXXt XXXQ

%, o5

—
-\_\_‘_\_‘

Electrical T&gt~.]_

Limit

Actual Measurement

Pass

Spot Heater |
Resistance

XXX XXX Q

Spot Heater 2
Resistance

XX Xtw0woXXX0 T

Spot Heater 3
Resistance

XXXt XX XQ

Spot Heater4 -
" Resistance

XXXt XXX

[nspéctor

LHC End Clamp Installation

Page 32 of 41

Dateq \ L\‘

LHC Sertal No.

Re-issued per DR No.

0)

MQXBC-001-1
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TD / Engineering Fabrication

Specification No.: 5520-FM-318902
February 1, 2002

Rev. K
Traveler Title: Specification No: Revision: DR No:
| LHC End Can Installation Traveler | [ 5520-TR-333496 | | | [ HGQ0242 |
Step No: Drawing No: Routing Form No: Serial No:

Lo 1 |

ME-369580

.

MQXBC-001 J

Discrepancy Description:

The inner return end key in Quadrant 3 is protruding into the bore of the magnet.

"\)

p—————
...--m-u

G B 3 e

T [\ I i TiG?“ FETHG
Originator: Date:
I Steve Gould B 8/6/2001

Cause of Nonconformance:

Pieces of Kapton End Ground Wrap (344567 & 344568) were pushed out of place when replaceable key (369098) was
inserted. The ground wrap was folded, causing pressure on the key, pushing it into the bore.

Responsible Authority:
[ Rodger Bossert I

Discrepancy Report Form

Date:

8/6/2001




TD / Engineering Fabrication

Disposition:

Specification No.: 5520-FM-318902

February 1, 2002
Rev. K

3.10 & 4.1 10 5.9, omitting steps as necessary)

Remove End Clamp and Outer Key. Remove folded Ground Wrap and replace. Then re-install End Can. (Re-issue Step No.

Responsible Authority:
Rodger Bossert l

Corrective Action to Prevent Recurrence:

Date:

8/6/2001

after the key is installed,

Two pieces of ground wrap (344567 & 344568), .003" and .005" thick, will be replaced with one piece, .008" thick. The new
piece will initially be cut long, extending into the magnet body area. This will allow the technicians to observe that the piece
of ground wrap has not been pulled out of place while the inner key was inserted. The ground wrap can then be cut to length

Responsible Authority: Date:
[ Rodger Bossert | 11/19/2001
Date:

Corrective Action/Disposition Verified By:
B Rodger Bossert |

Will Configuration be affected?: L] YES NO

11/19/2001

Identified problem area:

[ 1 Material L] Manpower Method

Reviewed By:

I Bob Jensen —I

Discrepancy Report Form

[] Machine

L1 Measurement

Date:

11/20/2001



TD/Engineering & Fabrication Specification # 5520-TR-333496
September 28, 2001
Rev. A

34 Position the Filler Cone-Return End (ME-36903() in the Aluminum Tapered Ring (ME-369031).
If the Filler Cone is too loose, add shims until it becomes necessary to use a rubber mallot on the
partially inserted shims.

Vi

Technician(s) Date

35 Mark with a fine tip marker (not black} and measure the Filler Cone Inner Diameter from the
center of Quadrants 1 to 3 and the center of Quadrants 2 to 4, at all intervals marked on table
below, using a Telescoping Micrometer and a Dial Caliper. Record data in table below.

View from the Return End looking toward the Lead End

Lnd Ring lapered Ring

Collared Coil
\ / fon !
2 C 0 Degrees

&

Measure to three digits past the decimal point

Cuil Assembly

ITTTTTTRTTT 777 e

Note(s):

Distance from the Coil End of the Diameter Diameter
Tapered Ring (A) Fifler Cones 1,210 3,4 Filler Cones 2.3 to 1,4
0.25 inches

1.00 inches

4.00 inches

4.75 inches

U\IA

Technician(s) \ Date

LHC End Clamp Installation LHC Serial No.  [T&REBL 22/ - Z-

Page 6 of 35

Re-issued per DR No. HGQ-0242




TD/Engineering & Fabrication Specification # 5520-TR-333496
September 28, 2001
Rev. A

36 Etch the Magnet Serial Number MQXBC-XXX, using .025 10 .0375 inch high letters, onto both
End Can End Ring (MB-344533) on the Lead and Return Ends. Grind slots into the End Can End
Ring (MB-344533) on the Lead and Return Ends to allow for the IORS Volt Tap Wires to pass,

VAW

Techniciam(.'s) Date
37 Score the Inside of the Filler Cone.
W\ P
Technician(s) Date

3.8 Clean the inside of the Filler Cone with lint free Heavy Duty Wipers (Fermi stock 1660-0150), and
Isopropyl Aleohol (Fermi stock 1920-0300) or equivalent.

VAN

Technician(s) Date

39 Coat the inside of the Aluminum Tapered Ring-Return End (ME-36903 1), the outside faces and
the Preform slots of the Filler Cone-Return End (ME-369030) with Dry Lubricant Spray (Miller
Stephenson MS-122N/002). Apply 2ad coat after 5 minutes drying time.

Note(s):
Ensure dry lubricant contacts only the outside, Tapered Ring surfaces and Preform
slots of the Filler Cone, and not the Lead End surfaces.

e

Technician(s) Date

310 Pick up the Collared Coil Assembly with Crane (using the 1.HC Lifting Fixture 318718) and place
it into End Squeezer Assembly (ME-344350),

Note(s):

All wires shall be clear of the End Squeezer Assembly (ME-344350) prior to
installation. "Peel back' the Strain Gage Wires 24 inches to aveid any pinching or

iamage to the wires during the end clamp procedure.
/ &) l 1O I o
i ¥

Tefhnician(s) Date

Theive off oD <A Pz .08

| B, 7]~
LHC End Clamp Installation LHC Serial No. L?Q'Xﬁ % Z/

Page 7 of 35
Re-issued per DR No. HGQ-0242



TD/Engineering & Fabrication Specification # 5520-TR-333496
September 28, 2001
Rev. A

4.0 Returp End End Can Installation

4.1 _Slide the Japered Ring-Return End (ME-369031) using a Mylar sleeve, ontp the Collared Coil.
9% yil,ce__._) {(:) rs o
Chnician(s) Date /

Bolt the (2) Pusher Plates (MC-369169) with 0.50 inch-13UNC x 13.0 inch Socket Head Cap
Screws and 0.50 inch Flat Washers, onto the End Squeezer Assembly (ME-344350).

Note(s):
Pusher Plates mmast be installed with hydraulic cylinder sides facing towards center
f Coil as not to interfere with any wiring involved in Lead End Assemybly.

A " il b

wiéiaﬁ?s) Date / /
P
43 nstalt the Kapton and the Filler Cone {(MC-344457) atop the Saddles with Plastic Cable ties.

Caution:
Ensure dry lubricant coating remains intact and free of damage.

Record the amount of Kapton used:

;00.3

P oS =

_ ‘ecﬁnici{nﬂ(s) Date

4.4 Slide the Tapered Ring-Return End (ME-36903 1) on the Filler Cone-Return End (ME-369030) as per
the Collared Coil with Ends (ME-369580)).

Note(s):

Top of the Tapered Ring and the top of the Collared Coil match.

Strain Gage wires are on the outside of the Aluminum Tapered Ring.

xgltage Tap Wires are extended through the inside of the Aluminum Tapered Ring.

o /s of
Date '

Position the Holder Plate with the installed Half Rings (MC-344359), until it contacts the back
e surface of the Filler Cone (ME-369030).

s (o5 !

. mci{fn(s) Date
4 Attach the Enerpac Hose to Hydraulic Cylinders (Model RC 106) as per the End Squeezer

Assembly (ME-344350).

Note(s):

Face shield must be worn during operation of hydraulic cylinders.

2> Jo- 3~

Date

[ICn e -oc)-

LHC End Clamp Installation LHC Serial No.
Page 8 of 35

Re-issued per DR No. HGQ-0242




TD/Engineering & Fabrication

Specification # 5520-TR-333496
September 28, 2001

Rev. A
4.7 ecord Total Coil Starting Resistance ? g&& €.
c L
Y Fas /1 § /
Fechnician Date
4.8 Gradually apply pressure to the End Squeezer Assembly until the Aluminum Tapered Ring covers the
Filler Cone. Maximum pump pressure is to be greater than 4000pst.
A
Maximum Pump Pressure 2 8o ’Pg !
g -t/
WA /015
/eﬂﬁician(s) Date
: "j .
4.9 Record Total Coil End Resistance Z . 565 9]
yi-r 5o /
Date

Before removing the End Squeezer Assembly, measure the gap between the Filler Cone and the

Coil Lamination, as shown below, using a Micrometer.

END CLAMP GAP

Gap Measurement Quad [

Gap Measurement Quad 2

Gap Measurement Quad 3

Gap Measurement Quad 4

END CAN

/:ch iefan(s)

4.t Verity that the?:?ults in Step 4.10 are acceptable,
Approved fof sext Assembly Procedure.

QOLLARED COIL

= O
/I{ﬁp&q{ibﬂe/AL(t'ﬁf)ritylPhysicist

_/4”:‘;2 Remove the End Squeezer Assembly.

LHC End Clamp Installation
Page 9 of 35

064
028
L0258
e O L.

LHC Serial No.  / 2:[2?( B -9 /-

Re-issued per DR No. HGQ-0242



TD/Engineering & Fabrication Specification # 5520-TR-333496
September 28, 2001
Rev. A

5.0 Return End Can Inspection

5.1 Perform a Pi tape measurement on the Tapered Ring at the following locations.

Distance from the Coil End

of the Tapered Ring (A) Pi Tape
(0.0 inches e
7.5 2
1.0 inches ? ?
L Y50

Z.OTnches % gz/‘?
3.0 llnches ’?, ?y?
4.0 fnches ? g{fi
5.0 inches /4: g‘S«'/

/ O- 75 o /
Date

Technircian(s)

52 Clean the Filler Cone using Isopropy! Alcohol (Fermi stack 1920-0300) Kimwipes
(Fermi stock 166(-2600) or equivalent.

e /C’ - s
"“,/'ﬁechniciz(ﬁ(s) Date

53 Measure the distance between each Filler Cone and the Tapered Ring, using a Depth Gauge.

VIEW FROM RETURN END
Tapered Ring  LOOKING TOWARD LEAD END

MEASUREMENT
—»| |e— ped
il
4 X
Filler Cone SIDE VIEW Ca Filler Cone
Filler Cone 1,2 007
Filler Cone 2,3 s ad_a
Filler Cone 3.4 L2232
Filler Cone 1.4 . 00}/
AVERAGE 2 0275

S 572/
Date”

LHC Serial No. MWé['ZJ/'Z-

Page 10 of 35
Re-issued per DR No, HGQ-0242




TD/Engineering & Fabrication Specification # 5520-TR-333496
September 28, 2001
Rev. A

34 Measure the diameter of the Tapered Ring (MC-344456) in the fully clamped state, at (), 45, 90
and 135 Degrees at 1" intervals using a 9"-10" Micrometer and P[ Tape.

View from the Return End looking toward the Lead End

: o Tapered Ring
End Ring Collared Coil

Top QI
0 Degrees

Coil Assembly

Point A

507 407 300 200 107 257

Distance from the Coil
End of the Tapered 0 Degree 45 Degree 90 Degree 135 Degree Pi Tape
Ring (A)

(0.0 inches

1.0 inches

2.0 inches

3.0 inches

4.0 inches

5.0 inches /

Ulp

Technician{s) A Date

5’6 | 5 ~07/)- L
LHC End Clamp Installation LHC Sernial No. ‘7/?/ é / Z

Page 11 of 35

Re-issued per DR No. HGQ-0242



TD/Engineering & Fabrication Specification # 5520-TR-333496
September 28, 2001
Rev. A

A
Lh

Pertorm an electrical inspection on each of the individual Inner Coils, Outer Coils,

s Quadrants and Voltage Taps. Refer to the Vathalla 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.).

Valhalia 43008 settings:

Test current Off (not testing)
Power On
Full scale voltage o 20myv
Amp selector knob . 1A
Temperature compensator o On
Test current On (testing)
Hp 4263 B:
Function "Ls-Q" selected

Record the Serial Number of the test equipment used.
Valhalla X2 -858
Yy e e -
HP 4263b 248 00912 o ;L(Z-‘H-:ILI(‘%@

feois carte W S

Resistance o Inner . ter —tTotal_____ Pass AELA

Nominal Camel 10390 M2 | 410 mQ 10 455 mQ 560 to 585 mQ

Inner

Quadrant | Plecie
PASY e ™
C“) ‘J—ﬂ\“\/j >
Quadrant 2

Quadrant 3

Quadrant 4

Total

Totalt Magnet Nominal . = 'g 1D Q .

LHC End Clamp Instaliation LHC Serial No. ﬁyﬂé[' 204 - Z-

Page 12 of 35

Re-issued per DR No. HGQ-0242




TD/Engineering & Fabrication

Specification # 5520-TR-333496

September 28, 2001

Total Magnet

Nominal

Rev. A
[nductance Inner Outer Total Pass Fail
Nominal 620-650 uH 11200 117 mH 2.880 to0 2.935 mH
Inner -
532,539
Quadrant | Outer : o .
e %ﬁ;’@?

Total

Inner
Quadrant 2 Quter

Total

Inner
Quadrant3 |7 Quter e

Total

Inner
Quadrant 4 Outer

Total

LHC End Clamp Installation

Page 13 of 35

[.LHC Serial No.

Re-issued per DR No.

JINEC-027- 2

HGQ-0242



TD/Engineering & Fabrication Specification # 5520-TR-333496
September 28, 2001

Rev. A
I Q-Factor Inner Outer Pass Fail
Nominal 3.0t03.5 431t 5.0
[nner / Z
rd
R R

Quadrant 1 Quter . |

Total & L

Inner o

Y
T 3 e fi85

Quadrant 2 Outer L i

Total Mo

Inner T 'g - Egﬁ:gcg%!' -

i el

Quadrant 3 Outer o

Total

Inner
Quadrant 4 Outer

Total

Total Magnet Nominal

AR e
— Mr

Electrical Test Limit Actual Measurement Pass Fail

Heater Strips 1/2 9.20t09.60 Q

Resistance ‘ij &7 Q !_//
Heater Strips 2/3 9.20 10 9.60 2 ’ _' 7

Resistance f,% 74 Q| (-
Heater Strips 3/4 92010 9.60 "

Resistance f 4 3":4,/ Q| L~ —
Heater Strips 4/1 9.20 to 3.60 2

Resistance f/’ _‘)757 ol “7

T4
Voltage Taps TIors (ramp splice)

1/8 Coil Taps

Quadrant | { Z g-@O
Quadrant 2 ! 2 3 fC[
Quadrant 3 2- 5 jﬁ‘

Quadrant 4 /’j@) b i . =
7 R OIS &1

A
— Inspect Date

ILHC End Clamp Insfalation LHC Serial No. M{Q/‘ Z

Page 14 of 35

Re-issued per DR No. HGQ-0242




TD/Engineering & Fabrication Specification # 5520-TR-333496
September 28, 2001
Rev. A

Perform a Hipot on the Collared Coil Assembly (Maximum Leakage 2.51A)

5KV Measurement(s) )G LL H / f 4 T(‘:
Dove AT
2 , . .
Heater #1/2 to Ground / /(JA jﬂﬂz e T, me.
Heater #2/3 to Ground / . Z 4 A 2T el -+ CL;; L
e G L0 SN
Heater #3/4 to Ground ] ‘ Z/ A 9 cHecker an/
Heater #4/1 to Ground a4 ¢ ’ .
Heater #1/2 to All 4 Quadrants | Z n
& M G LA
Heater #2/3 to All 4 Quadrants d i o't
1.0 A
Heater #3/4 to All 4 Quadrants ) ’, / A
Heater #4/1 to All 4 Quadrants J 2" P
All 4 Quadrants to Ground (Z/ #’ Co / ‘. fd
" 7,54 LD
COIL TO COIL Measurement(s) L2 A
30KV
Quadrant 1 to Quadrant 2 2 # / Py
Quadrant 2 to Quadrant 3 /' )
, Lt
Quadrant 3 to Quadrant 4 p /, 14
px
L Quadrant 4 to Quadrant 1 /4 M
‘ +
/oA N
Spector” Date

LLHC End Clamp Installation ILHC Serial No. / 2 Q/ﬂﬁﬁ&/ Z

Page 15 of 35
Re-issusd per DR No. HGQ-0242



TD/Engineering & Fabrication Specification # 5520-TR-333496
September 28, 2001

Rev. A
5.6 Verify that therpsults in Step 5.5 are acceptable.
Approved fpgAext Assembly Procedure.
. I
I L by
Date '
5. Thread the Voltage Taps, and Heater Strips through the openings of the End Can End Ring
bMB-34453 .
S [
Date
Place the End Can End Ring (MB-344533) onto the Tapered Ring (MC-344456).
S o~
/)47 , Date
V; vs'j/ ;‘i Remove the old Strain Gage Wire RTV from the top and bottom instrumentation slots of the
) ;,;r F Cotlared Coil at both Return and Lead ends (only from areas where Strain Gage Wires had
7 originally been "peeled back™). Re-apply Silicone Rubber Primer (Fermi-Stock 1940-1300} or
[}/ B/ p equivalent onto the instrumentation slots and secure Strain Gage Wires into position with a mixture
r\ i é % of RTV (Fermi-Stock 1940-0750) or equivalent.
P& kS
s— A \X’)—J Techm(:la{(s) Date
——

LHC End Clamp Installation LHC Serial No. ﬁﬁ%ﬁ(’W/'Z

Page 16 of 35
Re-issued per DR No. HGQ-0242
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TD / Engineering Fabrication Specification No.: 5520-FM-318902
February 1, 2002

Rev. K
-
Traveler Title: Specification No: Revision: DR No:
| LHC End Can Installation Traveler | | 5520-TR-333496 | | | | HGQ0239 |
Step No: Drawing No: Routing Form No: Serial No:
| 5.13 | | ME-369580 | | ] [ MQXBC-001 |
Discrepancy Description:
Fuji film was not used on the lead end end can installation as per Rodger Bossert.
—
Originator: Date:
| Steve Gould 7/23/2001
Cause of Nonconformance:
Pecision was made to eliminate this step. Production Magnets will not use Fuji Film.
Responsible Authority: Date:
Rodger Bossert ) 7/23/2001

Discrepancy Report Form




TD / Engineering Fabrication

Disposition:

Specification No.: 5520-FM-318902

February 1, 2002
Rev. K

Use Magnet as is and skip this step.

Responsible Authority:
L Rodger Bossert I

Corrective Action to Prevent Recurrence:

Date:

742312001

Modify traveler to reflect Production procedure. (TRR No. 1200 - Matt Cullen 9/28/01)

Responsible Authority: Date:
I Rodger Bossert | 712372001
Date:

Corrective Action/Disposition Verified By:
| Rodger Bossert I

Will Configuration be affected?: L1YES NO

712312001

Identified problem area;

(1 Material L Manpower Method

Reviewed By:
I Jamie Blowers I

Discrepancy Report Form

[} Machine

[] Measurement

Date:

8/13/2001




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

Rev. K
Traveler Title: Specification No: Revision: DR No:
| LHC End Can Installation Traveler | [ 5520-TR-333496 | | | | HGQ-0240 |
Step No: Drawing No: Routing Form No: Serial No:
| 5.20 | | ME-369580 | | | | MOQXBC-001 |
Discrepancy Description:

The gap measured was greater than the .010" allowed.

Originator: Date:

| Steve Gould 712412001

Cause of Nonconformance:

Due to the repair of a ground short, the End Clamp was moved longitudinally to a non-standard position (See DR No. HGQ-

0236). Due to the insertion of the Key extension, it may have been more difficult to place the collet quadrants flush with the
collars.

Responsible Authority: Date:

Rodger Bossert 712412001

Discrepancy Report Form




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

Rev. K

Disposition:
The gap was still relatively small (~.030 in.), so we should proceed witht the magnet.

Responsible Authority: Date:

Rodger Bossert | 7/24/2001

Corrective Action to Prevent Recurrence:
The next magnet will use standard parts, so this problem should not occur. If the gap continues to be larger than .010", but stilt
acceptable, consider changing the traveler limits after MQXBO2.

Responsible Authority: Date:
| Rodger Bossert | 7/24/2001
Date:

Corrective Action/Disposition Verified By:

I Rodger Bossert I 12412001

Will Configuration be affected?: L] YES NO

Identified problem area:

[ Material [J Manpower (] Method [J Machine Measurement

Reviewed By: Date:

| Bob Jensen | 8/20/2001

Discrepancy Report Form



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

Rev. K
Traveler Title: Specification No: Revision: DR No:
| LHC End Can Installation Traveler | [ 5520-TR-333496 | | | | HGQ-04t |
Step No: Drawing No: Routing Form No: Serial No:
[ 6.21 || ME-369580 | | | [ MOXBC-001 |
Discrepancy Description:

IOQRS tap wires will not fit through the End Ring on the Lead End. IORS = 1/8 coil taps

Originator: Date:
[ Secomm ]

Cause of Nonconformance:

End Ring on End Clamp does not have slots to allow wires to pass through.

Responsible Authority: Date:

Rodger Bossert 7/24/2001

Discrepancy Report Form




TD / Engineering Fabrication

Disposition:

Specification No.: 5520-FM-318902

February 1, 2002
Rev. K

Grind slots in End Ring and continue.

Responsible Authority:
Rodger Bossert |

Corrective Action to Prevent Recurrence:

Date:

7/24/2001

(TRR No. 1200 - Matt Cullen 10/1/01)

Grind slots again on MQXBO02. 1/8 Coil taps will not be used on Magnets after MQXBO02.

Responsible Authority:
L Rodger Bossert I

Date:

7/24/2001

Corrective Action/Disposition Verified By:
l Rodger Bossert j

Date:

7/24/2001

Will Configuration be affected?: L) YES NO

Identified problem area:

(] Materiat [ ] Manpower Method [T Machine L] Measurement
Reviewed By: Date:
| Bob Jensen J 10/1/2001

Discrepancy Report Form




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

Rev. K
p—
Traveler Title: Specification Ne: Revision; DR No:
[ LHC Inner Coil Winding Traveler | | 5520-TR-333486 | [ D | [ HGQo0243 |
Step No: Drawing No: Routing Form No: Serial No:
| 5.16 | | MD-369514 | | . [ MoxBi029 |
Discrepancy Description:
Cable roped beyond repair during backwinding one turn of the coil to repair a scuff in cable insulation caused by installing
Lead End Winding part No. MD-369073.
—

QOriginator: Date;

Jim Rife 8/14/2001

Cause of Nonconformance:

Manuat operation of the Spirex Coil Winding Machine for a backwind situation: During backwinding, the spool height travel
feature of the machine does not operate automatically and spool height must be adjusted manually, Manually adjusting the

pitch of the cable onto the spool caused the cable to ride up and cover the top of the set of cable roller guides used during
normal operation,

Responsible Authority: Date:

Rodger Bossert | 8/14/2001

Discrepancy Report Form




Specification No.: 5520-FM-318902
February 1, 2002
Rev. K

TD / Engineering Fabrication

Disposition:
Do not use this cable in a Magnet Coil. Set aside for future bus fabrication.

Responsible Authority: Date:

[ Rodger Bossert | 8/14/2001

Corrective Action to Prevent Recurrence:;
Do not backwind. If necessary, only in manual. First release the cable tension. Manually keep spool alignment.

Responsible Authority: ' Date:
| Rodger Bossert | 8/15/2001
Date:

Corrective Action/Disposition Verified By:
| Bob Jensen | 8/20/2001

Will Configuration be affected?: L] YES NO

Identified problem area:
(] Material [J Manpower Method [_) Machine [ ] Measurement

Reviewed By: Date:

| Bob Jensen | 8/20/2001

Discrepancy Report Form




TD / Engineering Fabrication Specification No.: 3520-FM-318902
February 1, 2002

Rev. K
Traveler Title: Specification No: Revision: DR No:
| LHC End Can Installation Traveler | | 5520-TR-333496 | [ none | | HGQ-0254 |
Step No: Drawing No: Routing Form No: Serial No:
| 9.1 I ME-369580 | [ ] [ MQXBC-001 |
Discrepancy Description:

During warm bore testing the collared coil was found to have a coil to ground short to the lead end end can. Further
investigation of the short found that the Q3 voltage tap wire from the inner/outer splice was the cause.

QOriginator: Date:

Jim Rife 9/19/2001

Cause of Nonconformance:

Voltage tap wire from 1/8 coil tap was contacting End Can.

Responsible Authority: Date:

[ Rodger Bossert 10/5/2001

Discrepancy Report Form




Specification No.: 5520-FM-318902
February 1, 2002
Rev. K

TD / Engineering Fabrication

Disposition:
Remove End Can, re-insulate wire, replace End Can and continue.

Responsible Authority: Date:

r Rodger Bossert J 10/5/2001

Corrective Action to Prevent Recurrence:
1/8 Coil taps will be eliminated beginning with MQXB03. MQXBO02 1/8 coil taps have already been installed successfully.

Responsible Authority: Date:
| Rodger Bossert | 10/5/2001
Date:

Corrective Action/Disposition Verified By:

| Rodger Bossert | 10/5/2001

Will Configuration be affected?: [(JYEs W NO

Identified problem area:

[ Material ] Manpower Method [ Machine 1 Measurement
Reviewed By: Date:

i Bob Jensen | 10/8/2001

Discrepancy Report Form




TD / Engineering & Fabricaticn

Specification # 5520-FM-318%904
September 24, 1999
Rev.H

— Revision Request Control Number: 1200

Specification Number: [5520- TR - 333496] Current Revision:

Traveler or Document Title [LHC End Can Installation Traveler

Step #/Description of Revision:

4.2 /7.200Tooling is Qty 2 of (MC-369169).

3.6 / 6.600Change serial number to MQXB.

3.10/ 6.101Use approved lifting fixture.

4.10/7.100JAdd space for reading from ail 4 quadrants.

3.0/ 5.0 Deleted steps for Fuji Film.

3.60Grind slots on the End Rings to allow for the IORS Volt Tap Wires to pass.
4.07]Broke step into 3.0, 4.0 and 5.0

6.00)Broke step into 7.0, 8.0 and 9.0

A
| Damon Bice Matt Cullen [ 7172001 ]
Originator Responsible Authority Date
Revision Incorporated into the Traveler: Matt Cullen [ 92812001 l
Revision Incorporated By Date
Process Engineering Final Review: L Bob Jensen 9/28/2001 —I
- Process Engineering/Designee Date

Revision Request Form




TD / Engineering & Fabrication Specification # 5520-FM-318%04
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.
If 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 reviewed the Traveler or
Document.

Qriginator 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 Decument to be revised.

3) Step# / Description of the Revision: - Enler 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 incotporated 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 # 5520-FM-318%04
September 24, 1999
Rev. H

— Revision Request Control Number:
Specification Number: {5520 TR - 333496} Current Revision:

Traveler or Document Title |LHC End Can Installation Traveler

Step #/Description of Revision:

8.5 Modified Step. Changed HiPot Table. Heaters grounded for Coil to Ground check.
Coil grounded for Heaters to Ground check. Added Pictures. DR No. HGQ-02382.

10.1 Modified Step. Thick wall of plate should be on the INSIDE.

10.2 Modified Step. Thick wall of plate should be on the INSIDE.

11.2 Added Step. Perform a Ring as per (ES-344799).

]
[ Jim Rife | Matt Cullen | 112172001 |
Originator Responsible Authority Date
Revision Incorporated into the Traveler: John Szostak [ 11212001 |
Revision Incorporated By Date
Process Engineering Final Review: [ Bob Jensen [ 11212001 |
- Process Engineering/Designee Date

Revision 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.
If 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 reviewed 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 refated
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 persen 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 # 5520-FM-318904
September 24, 1999
Rev. H

— Revision Request Control Number: 1292
Specification Number: |5520- TR - 3334%’ Current Revision:

Traveler or Document Title [LHC End Can Installation Traveler ]

Step #/Description of Revision;

5.9 Delete Step. No Strain Gauge Wires.

o
Damon Bice | { Jim Rife [ 11212001 |
Originator Responsible Authority Date
Revision Incorporated into the Traveler: John Szostak | [ 1112172001 ]
Revision Incorporated By Date
Process Engineering Final Review: ( Bob Jensen [ 112172001 i
- Process Engineering/Designee Date

Revision 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.
If 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 reviewed the Traveler or
Document.

Qriginator 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 Reguest Form



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

Revision Request Control Number: 1422

Specification Number: [5520 - TR - 333496] CurrentRevision: [ D |

Traveler or Document Title |LHC End Can Installation Traveler

Step #/Description of Revision:

3.3 Modified Step. Changed First Column Header of Table to “Distance from the Collar Side of the Tapered Ring (AY".
3.5 Modified Step. Changed First Column Header of Table to “Distance from the Collar Side of the Tapered Ring (A)".
3.8 Modified Step. Changed “Dry Lubricant” to “DRYFILM DF250/IPA or equivalent” in Step and in Note(s) section.
3.9 Modified Step. Removed Strain Gauge comments from Note(s) section.
4.2 Modified Step. Removed Note: *Note(s): Pusher Plates must be installed with hydraulic cylinder sides facing
towards center of Coil as not to interfere with any wiring involved in Lead End Assembly.” Note is Obsolete,
4.4 Moditied Step. Removed Note “Voltage Tap Wires are extended through the inside of the Aluminum Tapered
Ring.” No Voltage Taps as of MQXBO3.
5.3 Modified Step. Changed “Depth Gauge” to “Gauge Block and Feeler Gauges™.
5.4 Modified Step. Removed “and the Procedure for Electrical Inspection of Voltage Taps (ES-301383).”
No Voltage Taps as of MQXB03.Changed First Column Header of Table to “Distance from the Collar Side of the
Tapered Ring (A}". Changed Resistance, Inductance and Q factor Tables to record Total values only.
Changed Full scale voltage to 2V,
6.3 Modified Step. Changed First Column Header of Table to “Distance from the Collar Side of the Tapered Ring (A)”.
6.5 Modified Step. Changed First Column Header of Table to “Distance from the Collar Side of the Tapered Ring (A)”.
6.6 Modified Step. Deleted “Grind slots into the End Can End Ring (MB-3443533) on the Lead End to allow for the
IORS Volt Tap Wires to pass.” No Volt Tap wires as of MQXB03.
6.9 Modified Step. Changed “Dry Lubricant” to “DRYFILM DF250/IPA or equivalent” in Step and in Note(s) section.
7.3 Added Step. “Slide the Tapered Ring (MC-344456) using a Mylar sleeve, onto the Collared Coil.”
7.6 Modified Step. Removed Note “Voltage Tap Wires are extended through the inside of the Aluminum Tapered Ring.”
No Voltage Taps as of MQXBO03.
7.12 Modified Step. Deleted last sentence “The gap should be no more than 10 mils.”
8.1 Removed Step. “Perform a Pi tape measurement on the Tapered Ring at the fellowing locations.”
Performed in Step 8.4
83 Modified Step. Changed “Depth Gauge” (o “Gauge Block and Feeler Gauges”.
8.5 Modified Step. Changed Resistance, Inductance and Q factor Tables to record Total values only.
Changed Full scale voltage to 2V,

| Damon Bice | | Jim Rife | [ 212612002

Originator Responsible Authority Date

Revision Incorporated into the Traveler:

Process Engineering Final Review:

Date

Revision 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.
If 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 reviewed 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 # 5520-FM-318904
September 24, 1999
Rev. H

Revision Request Control Number:
Specification Number: ‘—5_520- TR - 333@61‘ Current Revision: EE

Traveler or Document Title IiﬁC End Can Installation Traveler J

Step #/Description of Revision:

54 Modified Step. Changed Heater Strip Resistance Limits. DR No. HGQ-0306.
8.5 Modified Step. Changed Heater Strip Resistance Limits. DR No. HGQ-0306.
12.0 Added Step. Moved Step 7.0 from Collaring & Keying Traveler.

I John Szostak 1 [ Jim Rife l [ 3n28m002_|

Qriginator Responsible Authority Date

o ) / 2
Revision Incorporated into the Traveler: W [—5// Z / @'Z_l
¥ - V4

A =7
Revision Inforporated By Date

Process Engineering Final Review: N ]

Process Enginedd g/Designee Date

Revision Request Form




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

Instructions for the completion of the Revision Request Form

Multiple steps may be effected by one Revision Request Form byt only cne specific Traveler or Document may be
effected by each Revision Request Form,

If completing this form by hand, a Revisjon Request Control N umber must be obtained before processing,
If completing this form entirely by electronic means, the printed Copy to be filed in the Process Engineering Office is to
by t

be initialed he individual incorporating the Revision Request and the individual who reviewed 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 he revised,

3) Step# / Description of the Revision: - Enter description of the revision to be made and the step# jt applies to, if
applicable. If needed 1o describe the revision attach a copy of the bage(s). If the revision is coming from a reiated
document such a5 4 Discrepancy Report or an Engineering Order altach a copy of that document to the Revision
Request Form,

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

3) Responsibie Authority: - Responsible Authority is person responsible for the process in question, (Select Name from

Process Engineering Office Instructions:

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

- Revision. Request Form



