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MBX1 FABRICATION TRAVELER

Housing S/N 257444 |Plug SIN M /3 -4~
Note: Add S/N at OP 300
See last page for signoffs
REFERENCE .
OP | AREA |OPERATION DESCRIPTION PROCEDURE NAME DATE DR #
OR DRAWING
Record |.D. Number of Superconducting
10 46  |Cable: LHC=3 A -A/ voiQInclude copy of F . / /
certs in Appendix A 24 "“j Iy é/o3
Cut 2 S/C cable pieces to length, tinning
ends with Stay-Bright Solder. Cut V notch . P ! ’
20 46 in both ends, mark thin edge with Red Drawing Needed Pl@ // 7/9,3
marker
Record I.D. Number of o31F Ry ,
30 46 |Copper Cable: L¥¢ ~Af$c 2T~  Include QMZ / /6/9'3
copy of certs in Appendix A
Cut 2 Cu cable pieces to length, tinning
40 | 46 |ends with Stay-Bright Solder. Mark thick | Drawing Needed| /23,7 ,/,7/”9
edge with Blue marker
Seprarately tin areas with 60/40 Sn Pb
50 46 solder as required. Check that proper Drawing &
solder is used ﬁr[! . Procedure ) ,wj ,/ 0
check that proper flux is used 3. /?5 J/ 3
Solder fill area for lambda plug seal with
60/40 Sn Pb solder, check trgt bl.ue and Drawing & / / /5'/4:‘(
60 46 |red marks are together __ /2~ ; Procedure P /_73 . /‘
check that proper solder is usej}@é-_; . / /_{’/ﬂf
check that proper flux is used #£./2
70 46 [Join pretinned areas as required. N A
Send cables to plating shop for flux
80 46 | -emoval and cleaning ﬁIGM 7/ é/ﬂﬂ
90 46 |Bakeout cables at 80 C to remove water /?,[J,,@( 1717 /2R
Grit blast lambda plug seal area, acetone
100 46 | and alcohol rinse . ot |/ -%/—Jf
Apply Kapton wrap on each side of plug
110 48 flf?l? La(;‘%i;s‘?,hz%kethaét apsgton film is .002 Drawing needed /O,@ N ‘/ Ql/ﬁj
Apply two layers, each with 50% overlap. - h ’_/ a2/p4
120 46 |Hold in clean, dry storage for potting "Rk |1 /a2/07
130 | 46 A
140 46
150 46
160 46
Prepare G-10 CR Plug for potting. Include Procedure
170 46 copy of certs in Appendix A Needed /QM 2/ A /ﬂ 1
180 46  lInsert Conductors in G-10 Plug
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MBX1 FABRICATION TRAVELER

Housing S/N 257 y4¢-4

Plug SIN M3 -4

Note: Add S/N at OP 300
See last page for signoffs

REFERENCE
OP | AREA |OPERATION DESCRIPTION PROCEDURE NAME DATE DR #
OR DRAWING
Verify that both S/C cables face the
190 46  |midplan W/tnes.fe by: /Q /G -/ 5}///0 2
Mix 200 g of Stycast 2850MT (biue),
10 g of 24 LV Hardener,
200 46 |6 drops of Antlfo 88 witnessed ,
o RO | o/
Include copy of certs in Appendix A
Procedure
210 46 [Seal conductors per procedure Needed /Q,@ M Q/Z/ﬁj
Reserve excess epoxy for archival sample.
220 46 |When cured, measure durome’? P,{?::::ée
hardness; Durometer = P y .2/ f 53
S Procedure .
230 46  |Prepare for injection in vacuum chamber Needed ?g M 9/:7/02
Mix 750 g of Stycast 2850MT(blue), o
37.5 g of 24 LV Hardener,
240 46 |23 drops of Antifoam 88
witnessed by: : ? : !? /
Include copy of certs in Appendix A 'ﬁ 9‘ / ’/ﬂ?
250 46  |Perform injection per procedure Procedure
J perp Needed - 97//9 0}
Reserve excess epoxy for archival sample. Procedure
260 46 [When cured, measure durometer
. Needed ﬂ Y
hardness; Durometer = o . Al tfog
. . Procedure P j
270 | 46 |Dunk plugin LN 3 times Mo ,,_’Z,ej %/,(/0 7
Vacuum leak test after waér_ming and Procedure
280 46  |drying; Sk - V2Leak Q "! /
rate =5, X 12~ atm cc/s Needed g &/ ’/ eJ
Hipot copd to cond to 5 kV, Passed Hipot? Procedure
290 46 |Yes ¥ _ No
Include data sheet in Appendix B Needed /9 } /( %//g/é z
295 46 Hold for Engineer Approval to Proceed
Prepare SS Housing for potting Enter S/N
300 46  |of housing in Traveler Heading Procedure P ﬁ /wj 1// f/??
Includ f certs in A dix A Needed -
nclude copy of certs in Appendix
Prepare G-10CR plug/bus assembly for Procedure . /
310 | 46 potting Needed (Qﬁ,wj G/M’/ o3
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MBX1 FABRICATION TRAVELER

Housing S/N 257 y4#-4 |Plug SIN M8-4
Note: Add S/N at OP 300
See last page for signoffs
REFERENCE
OP | AREA |OPERATION DESCRIPTION PROCEDURE NAME DATE DR #
OR DRAWING
Insert Plug into housing in vacuum
320 46 chamber to allow magnet side (pipe end) F g /J 1 //?/pg
potting
Mix 200 g of Stycast 2850MT(blue),
10 g of 24 LV Hardener,
330 46 |6 drops of Antifoam 88 witnessed ' ,(J /
by: _ £, A~ % 2/19/¢3
Include copy of certs in Appendix A
Procedure .
340 46  |Pot per procedure Neoded P,@ Aaj 2 //q/pj
Reserve excess epoxy for archival sample.
350 46  [When cured, measure durometer M /
hardness; Durometer=_ 90 P‘g 3/ ”/ 23
Position assembly in vacuum chamber for
%60 | “8 |potting the DFBX side (flange end) /Qg 12, 3/ 5“’/9]
Mix 300 g of Stycast 2850MT (blue),
15 g of 24 LV Hardener,
370 46 19 drops of Antifoam 88 witnessed .,
by: - Qg ) Z/W 07
Include copy of certs in Appendix A , 3
380 46  |Pot per procedure Yl 'f/ﬂa/éﬁ
Reserve excess epoxy for archival sample.
390 46  |When cured, measure durometer
hardness; Durometer=_ 9& P > 4 3/&, //0.3
: . Procedure
400 46  [Dunk pl LN 3t .
0 unk plug in LN 3 times Needed Pg {’ ’_3/;('1/p3
Apply final Kapton wrap to box end of s
405 46 . I——
cables ]
Vacuum leak test after warming and ﬂ/@ y A
drying, using Cable Protection Assembly Procedure
4101 46 | opvig3a g AXioS Needed p@wf 7 /g 4,;/&7
Leak rate = .{ Jreo atm cc/s D fecfeLl.
405 46 Hold for Engineer Approval to Proceed
420 46 Package and ship to B77, include traveler

for work completed thus far
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LaWrence Berkeley National Laboratory - University of California Cat. Code Serial #
ENGINEERING NOTE LH2004 M20001
Author Department
Doyle Byford and Jon Zbasnik Mechanical Engineering

Page
6of 7

Date
4 February 2003

USED HYpPeT WAL 1= Foa TESI

VI. DATA SHEET FOR OPERATION 290 TEST

Data sheet for operation 290 test.

PlugS/N M B -5
Conductor Leakage Current, micro amps or
Trip Voltage
Ml SKY OD vy

Signed M@;&Jﬁ Date /2 FBAD 3
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MBX1 FABRICATION TRAVELER

Housing S/N 251448«

Plug S/IN MB-5

Note: Add S/N at OP 300
See last page for signofis

AREA

OPERATION DESCRIPTION

REFERENCE
PROCEDURE
OR DRAWING

DATE

DR #

430

77

Remove Protective Assembly 25M905
from conductors and install the lambda
plate housing in the assembly fixture

5720

440

77

Rotate lambda plug to proper orientation

5/%D

450

77

Install first Bending fixture

b-3en

460

77

Make bend 1 of the two busses

C-2-3%

470

77

t-3-o

480

77

[ [ z-;L “w “ w

om——.....

490

77

Make the 5-inch-long solder joints between

the adjacent Cu and S/C cables.

Verify that 60/40 Sn/Pb solder is used.
&X~ . Verify that rosin-type flux is

used. _ &= Clean

any flux residue after soldering.

G-3-03

500

77

Apply Kapton wrap on first bus,
overlapping existing Kapton wrap by at
least 1.5 inch; on bends use Kapton film
.002 " thk x 0.315" wide +} .
Apply two layers, each with 50% overlap.
On straight sections use a cigarette- paper-
type wrap of wide Kapton film

510

77

Apply Kapton wrap on second bus,
overlapping existing Kapton wrap by at
least 1.5 inch; on bends use Kapton film
002 " thk x 0.315" wide 44 ./ . .
Apply two layers, each with 50% overlap.
On straight sections use a cigarette- paper-
type wrap of wide Kapton film

b -2

520

77

Install a 0.060 inch thick G-10 spacer
beween busses in the straight section.

C. Boer

b-4-3

530

77

.

540

77

Apply Kapton ground wrap over the bus
assembly straight section and first bend:; In

the bend region use,Kapton film .002 " thk
X 0.315" wide 113_6?_,

Apply two layers, each with 50% overlap,
and in the straight section use a cigarette-

paper-type wrap of wide Kapton film

L. Zor

4%

Page 4 of 9
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MBX1 FABRICATION

TRAVELER

Housing S/N 24434

Plug S/N _MG-S

Note: Add S/N at OP 300
See last page for signoffs

AREA

OPERATION DESCRIPTION

REFERENCE
PROCEDURE
OR DRAWING

NAME

DATE DR #

550 77

Apply spiral wrap of Kevlar tape over the
Kapton ground wrap. 1/4 inch pitch. Epoxy
the starting and stopping knots.

cl-

555 77

Slip a short radius elbow, with backing
rings attached, into position. Clamp into
position.

Include copy of certs in Appendix A

cLl.

—

N

560 77

install 2 G-10 spiders, 25M948, in the
straight section as shown on 25M859.
Apply a wrapping of fiberglass tape,
soaked with epoxy, on either side of the
spiders to keep them in position.

e

570 77

Install Vertical pipe assembly 26M911.
Note: this subassembly must have
previously been thermally shocked and
leak checked. Include a copy of the
testing report in Appendix B.

blq

575 77

Install second bending fixture

/g

580 77

Bend the conductors to form the second
bend and clamp in position.

590 77

G/q

600 77

Install a 6 inch long, 0.06 inch thick G-10
spacer between busses in the horizontal
section.

610 77

Apply Kapton ground wrap over the 6-inch
long section with G-10 spacer; check that
Kapton film is .002 " thk x 0.315" wide
4.1, . Apply two
layers, each with 50% overlap.

“lre

620 77

Apply spiral wrap of Kevlar tape over the
Kapton ground wrap. 1/4 inch pitch. Epoxy
the starting and stopping knots.

ép// L’

625 77

Slip the small radius elbow, with backing
rings attached, into position. Clamp into
position

&lro

630 77

Install 1 G-10 spider as shown on 25M859.
Apply a wrapping of fiberglass tape,
soaked with epoxy, on either side of the
spider o keep it in position.

/o

Page 5 of 9
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% MBX1 FABRICATION TRAVELER

BrRkcoryilian

Housing S/N zsr443-4 [Plug S/IN ma-<
Note: Add S/N at OP 300
See last page for signoffs

REFERENCE
OP | AREA [OPERATION DESCRIPTION PROCEDURE NAME DATE DR #
OR DRAWING

Install Horizontal assembly 25M912 and .
clamp in place. Note: this subassembly )1 O ('Z,f/ {
must have previously been thermally '
shocked, pressure tested and leak
checked. Include a copy of the testing
report in Appendix B.

640 77

Hold for Lead Enginner Signoff before

645 7 proceeding.

Trim conductors to 7.5 inch overhang out ’ A N )
of Horizontal assembly 25M912. Make ” ]/, ,;4*//{

650 77 |sure the cable end is tinned with Stay
Bright solder before cutting to prevent the
cable from unravelling.

conductors to prevent end flashover during ‘) (f{// /
hipot testing. Teflon tubes to extend from :

the section with G-10 insulators 1.5 inch
past the end. Wrap with mylar tape to hold

the tubes in place.

Place teflon tubes over the individual 3 O

660 77

665 77

Install spacer 25M949 at location shown p
on 25M859. Q ’

Install Test Cap 25M913. Note: this

subassembly must have previously Q- '()
670 77 | been thermally shocked and leak
checked. Include a copy of the testing
report in Appendix B.

Perform closeout welding. Use GTAW
process, with a skipping technique and
680 77 [intermediate cooling with "cool gun” to
minimize heat input. Fill out weld log and
include in Appendix C.

Dimensional Check of Bus Duct Piping ’P / / ,
690 77 within tolerance? Yes Lé No A . :)’I %

Leak check closeout welds. Connect to —~g ég { A
700 77 |ISO flange on 25M911. Leak rate less than Y.

1x 10 atm cc/s (helium) ? Yes I é/%/m
P
Dunk assembly in LN 2 times to thermally
710 77  ishock closeout welds. Use dry Ne gas A~ /Q. Q / Z-’f/ vy
inside piping. _

B46 ver. jan 31 2003
Page 6 of 9 B77 ver. may 7 2003




)
,~/w ',\
I g&us fm

HuRcseeyilian

MBX1 FABRICATION TRAVELER

Housing S/N 257443 |Plug S/IN _mMa-<
Note: Add S/N at OP 300
See last page for signoffs

REFERENCE
OP | AREA [OPERATION DESCRIPTION PROCEDURE NAME DATE DR #
OR DRAWING

Pressure test closeout welds & lambda M /
720 77  |plug at room temperature to 370 psig with Procedure ” b M") @

dry N, Include data sheet in Appendix B. needad

790 77 Leak check closeout welds. Leak rate less A-—_Q . (o( ‘7,/ 0%

than 1 x 10° atm cc/s (helium) ? Yes 73;{(

Pressure test closeout welds and lambda Procedure \Q.Je . 7‘] ' /g";

740 77  |plug at LN temperature to 370 psig with dry| . ceded
Ne Include data sheet in Appendix B. n

750 - Leak check closeout welds. Leak rate less A . P q/l | (.0‘9

than 1 x 10° atm cc/s (helium) ? Yes SV

Determine leak rate or rate of rise across /P ’_)” ‘ 3
lambda plug from flange side to pipe side. A7 L0
Leak rate less than 0.1 atm cc/s?

Yes _ M

760 77

Determine leak rate or rate of rise across A ~Q
lambda plug from pipe side to flange side. *
Leak rate less than 0.1 atm cc/s?

Yes N

770 77

Attach "pressure-tested" label to magnet

780 7 end of the assembly

790 77

- [Hipot cond to cond to 5 kV in air, Passed
800 77 |Hipot? Yes ¥ No
Include data sheet in Appendix B ot

7 (27225

Hipot cond to gond to 2 kV in He, Passed
810 | 77 |Hipot? Yes ® No
Include data sheet in Appendix B

Ring out conductors and attach labels to
820 77 |conductors. Include
data sheet in Appendix B

Cover the busses with a close-fitting teflon Qt \)
tube. Attach spacer 25M949 as shown on T\
25M859 to prevent the bundle from
movement inside the tube.

830 77

B46 ver. jan 31 2003
Page 7 of 9 B77 ver. may 7 2003
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MBX1 FABRICATION TRAVELER

Housing S/N 2st44e-4

Plug S/N _mé-<

Note: Add S/N at OP 300
See last page for signoffs

REFERENCE .
OP | AREA |OPERATION DESCRIPTION PROCEDURE NAME DATE DR #
OR DRAWING
Install protective tube assembly. Flush o ‘
840 | 77 |both sides of lambda plug with dry N, gas Cor [~ G~
and cap for shipment to DFBX vendor.
Package for shipment to DFBX vendor. \ o
850 77  |Include a copy of the assembly’s traveler in C = | |-6-0%
the shipping container. '
B46 ver. jan 31 2003
Page 8 of 9 B77 ver. may 7 2003
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ENGINEERING NOTE LH2003 XXXXXX 1of 12
Author Department Date
Jon Zbasnik Mechanical Engineering 6 June 2003
Project: LHC IR. Feedboxes
Title: Pressure and Leak Testing of MBX1 and MQX1 Bus Ducts

Part Serial Number 9: 5’1 LH {_/éf -;% [7L

I. Description

We present the thermal cycling and subsequent pressure and leak test of MBX1 and MQX1 Bus Ducts
fabricated at LBNL. These assemblies contain superconducting busses that allow the superconducting
inner triplet magnets and corrector magnets to be supplied with current. A barrier between the 1.8K, 1
bar superfluid helium magnet bath and the 4.3K, 1.3 bar liquid helium bath in the DFBX (lambda plug)
is integral to the bus duct assembly.

Isometric views of MBX1 and MQX1 are shown in Figures 1 and 2, respectively.

Figure 1. Isometric view of MBXI. 1-Housing with Lambda Plug; 2-Vertical Pipe Section; 3
Horizontal Section (this connects to magnet); 4-test Cap (this is removed for tummel installation); 5-
Conductor Protection Tube (this is removed for attachment to DFBX); 6-Helicoflex Sealing system; 11-
Short Radius 3 IPS Weld Elbow.
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Figure 2. Isometric View of MQXI1. 1 - Housing with Lambda Plug; 2 - Test Cap (this is removed
for tunnel installation); 3 - Conductor Protection Tube (this is removed for attachment to DFBX); 4 -
Vertical Pipe Section; 5 - Horizontal Section (this connects to magnet); 6 & 13 - Bellows Restraint (this is
removed for tunnel installation); 7 - Helicoflex Sealing System; 15 - Long Radius 3 IPS Weld Elbow; 16 -
Short Radius 3 IPS Weld Elbow.

The bus duct design pressure is 20 bar applied to the magnet side and 3.5 bar applied to the DFBX side.
The duct would probably be damaged with hydrostatic testing using water since the electrical insulation
would be compromised, so it will be tested pneumatically with dry nitrogen or helium. In accordance
with Pub 3000, the magnet-side piping will be pressure tested to 25 bar (370 psig).

The magnet-side piping is 3 IPS (3.5 inch outer diameter) schedule 10, type 304L stainless steel pipe
and weld elbows. The Lambda Plug housing is machined from a forged 304L stainless steel special
weldneck flange. Welding was performed by LBNL welders using the GTAW process with ER316L
filler wire. The assembly of NEMA G-10CR and conductors potted into the housing completes the
pressure boundary of the magnet-side piping.
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II. Pressure Test Hazards
The chief hazard in this test is the stored energy in the pressurized gas providing a driving force that
could eject the potted plug out of the housing.

The stored energy is given by:

where U = stored energy in N-m (J)
P, = Initial Vessel Pressure (absolute) in N/m? (Pa) =25 bar =2.5 MPa
P, =Final Vessel Pressure (absolute) in N/m? (Pa) = 0.1 MPa
v, = Vessel Volume in m® = 442 in® = 7.2 x 10 m?
y = specific heat ratio, Cp/Cv, = 1.67 for helium and 1.4 for nitrogen.

If we test with dry nitrogen,

1.4-1
U=3.0x106*7.2x10_3 e 14
1.4-1

U =5.4x10°[1 - (04)% ]
U=3.25x%10* N-m or 32 kJ
The stored energy is quite low, and is equivalent to about 7.9 g of TNT.

If we test with helium,

6 3 1.67-1
U= 3.0x10" #7.2x10 1- 1) 167
1.67-1 2.5
U =3.22x10* [1 - (.04)-‘“”]

U=23x%x10*N-mor23kJ
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The stored energy is quite low, and is equivalent to about 5.8 g of TNT.

In spite of the rather low stored energies, the part should be tested behind a protective barricade such as
inside a 1-inch-thick plywood box. The box should be large enough to accommodate the styrofoam dewar
for cold pressure testing. The corners should be reinforced with 2 inch Al angle. The top should be easily
removable to allow the part to be placed inside. The high pressure line and LN f{ill tube can also penetrate
through the top.

III. Calculations
Allowable pressure in 3 inch pipe, fittings, and welds.
Assume full penetration welds, without Radiographic Testing. The allowable pressure in psi is given by:

SEt
R+.6r°
where S = allowable stress (psi) = 16,500 psi
E = Joint Efficiency =.65 because of the welds
R=inner radius = 1.63
t = wall thickness (inch) = .12 inch’

P=

Pattowable = 756 pSlg
The test pressure of 370 psig is considerably below the allowable pressure of 756 psig.

Shear Stress in Stycast 2850MT bond between 304 Stainless Steel and the G-10CR Insulator block.
We take the limiting case that the entire pressure load is carried by the Stycast epoxy bond between the
stainless housing and the G-10CR insulator block,

_ PA pipe
T shear = A
shear
727‘2
z-epa,\jy =P ) : ] ]
TG-10 epoxy

where P =test pressure = 370 psig
r; = inner radius of piping = 1.63 inch
rg-10 = outer radius of G-10CR insulator = 1.35 inch
lepoxy = length of epoxy bond = 1.75 inch

1.63
Fepay = 3708 T 7
Tepoxy = 208 psi
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Shear Stress in NEMA G-10CR Plug
In this case we have the limiting case in which the pressure load is carried by a shear load in the end of the
G-10 insulator block.

727'2

Tg10 =P 2_“'—
mG-104G-10
where P = test pressure = 370 psig
1; = inner radius of piping = 1.63 inch
Ig-10+ = outer radius of G-10CR insulator joint = 1.1 inch
lg.10 = shear length of G-10CR = .25 inch

1.63°

“o-10 = 37053

TG_lo = 1787PSZ

These shears are very low and are well within the materials’ capability.

IV. Pressure & Leak Testing
a. OP 700 (MBX1), OP xxx (MQX1): Post-Weld Leak Check

Connect a calibrated helium mass spectrometer leak detector to Item 6, Figure 1 for the MBX1 or to Item 7,
Figure 2 for the MQX1 and leak check the closeout welds using a tracer probe method in which helium in
sprayed over the weld joints. The leak rate should be less than 1x10™ atm cc/sec (helium).

The maximum acceptable room temperature helium leak rate for the lambda plug is 0.1 atm cc/sec (helium),
which exceeds the maximum leak rate that can be measured with a conventional helium mass-spectrometer
type leak detector. If the lambda plug leak rate is too high for the leak detector, pump in parallel on the
Conductor Protection Tube to allow the leak detector to be used.

Helium Leak Rate: 2.5 4 /0 ~( O Signedzémi

Co/pec. e
Parallel Pumping on Conductor Protection Tube? Yes No K

Witnessed: /M)qag/‘
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b. OP 710 (MBX1), OP xxx (MQX1): Thermal Shock to LN Temperature

Make sure a teflon Oring is used to seal the Protection tube to the Lambda Plug Housing.

Pressurize both sides of the assembly shown in Figure 1 or Figure 2 to 20 psig with pure neon gas, valve the
gas supply off and submerge the assembly in a bath of Liquid Nitrogen.

Hold in the LN bath for at least 1 hour to allow the part to reach LN temperature.

Remove from Liquid Nitrogen bath and allow the part to reach room temperature. Set up a fan to circulate a
flow of air over the part and speed the warmup. Allow sufficient time for the part to defrost and become dry.
Repeat the process to obtain 2 thermal cycles.

Signed:jﬁ%Mﬂ%Miﬁ
Witnessed: . })’Pﬂ%@@,/

c. OP 720 (M:BXi), OP xxx (MQX1): Room Temperature Pressure Test

- The pressure test is to be performed using dry nitrogen gas.
Hook up dry nitrogen gas source to the magnet side piping as indicated in F igure 3.
Use pressure safety manifold M8104-6 with a relief valve set to 500 psig.
Allow any leakage across the lambda plate to be vented out the Conductor Protection Tube.
Place the part in the protective barrier described above.

Raise the pressure to 370 psig in steps of about 50 psi. Pause at each step for 60 sec. When 370 psig is
attained, close the shutoff valve and record the test gauge reading for 10 minutes at 1 minute intervals.

Reduce pressure to 0 psig.
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Test o

Lambda PI

MBX1 or MQX1

Gauge
500 psi % @

Vent }_}{ Vent }@

I~
I
|
I
I
Regulator Shut Off ]
I
I
Dry Nitrogen |
' I

L — —

Figure 3. Pressure Test Setup.

Date: /Z :71//73

Time:5 44 Pressure: 220 P57 q
Time: 87 ¢ ¢, Pressure: 2, <7- O ) ¢71q
Time: & e Pressure: Z,ZD

Time: &.'(tg Pressure: 5770

Time: S 1274 Pressure: 599

Time: 5:5D Pressure: 4 3
Time: 5137 Pressure: 2 ~Z o
Time: &i52. Pressure: %3¢/
Time: 5'5% Pressure: % %5
Time: &5 Pressure: 2 %/
Time: ~ Pressure:

Time:  Pressure:

Time: Pressure:

Time: Pressure:

Time: Pressure:

—

Signed:

Witnessed: é’:% /=

d. OP 730 (MBX1), OP xxx (MQX1): Leak Check after Room Temperature Pressure Test
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Connect a calibrated helium mass spectrometer leak detector to Item 6, F igure 1 for the MBX1 or to Item 7,
Figure 2 for the MQX1 and leak check the closeout welds using a tracer probe method in which helium in
sprayed over the weld joints. The leak rate should be less than 1x1 07 atm cc/sec (helium).

The maximum acceptable room temperature helium leak rate for the lambda plug is 0.1 atm cc/sec (helium)
which exceeds the maximum leak rate that can be measured with a conventional helium mass-spectrometer
1ype leak detector. If the lambda plug leak rate is too high for the leak detector, pump in parallel on the
Conductor Protection Tube to allow the leak detector to be used.

Date: @/ % D/ 0% Helium Leak Rate: 2-& X |0~ | O Signed:MM /e/f/ WF

Cc/sec. tHe
Parallel Pumping on Conductor Protection Tube? Yes No »(\

k]

\N

" Witnessed: 47/ LA >2
eOP 740 (MBX1), OP xxx (MQXi)g i’f’i‘i‘es.sure Tésf at LN Temperature
The pressure test is to be performed using neon gas.
Hook up the neon gas source to the Assembly as indicated in Figure 4.
Use pressure safety manifold M8104-6 with a relief valve set to 500 psig.

Allow any leakage across the lambda plate to be vented out the Conductor Protection Tube through a relief
valve set to 30 psig The relief valve is at room temperature.

Place the part in the protective barrier described above.

Raise the pressure to 370 psig in steps of about 50 psi. Pause at each step for 60 sec. Maintain at 370 psig
for 10 minutes.

Reduce pressure to 0 psig.

Allow the assembly to reach room temperature
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Test

Gauge
500 psi % @

f |
i |
RegulattJJr Shut Off

Vent }_X Vent XJ

Neon

Figure 4. LN Temperature Pressure Test Setup.

Date: %A / DES

N

Tme:wﬁessure at 370 psig

Time: atiAV) A w~_ Pressure released to 0 psig

Signed: f/Afh M % @%

Witnessed: d,‘_;y M=o

f. OP 750 (MBX1), OP xxx (MQX1): Leak Check after LN Temperature Pressure Test

Connect a calibrated helium mass spectrometer leak detector to Item 6, Figure 1 for the MBX1 or to Item 7,
Figure 2 for the MQX1 and leak check the closeout welds using a tracer probe method in which helium in
sprayed over the weld joints. The leak rate should be less than 1x10~ atm cc/sec (helium).

The maximum acceptable room temperature helium leak rate for the lambda plug is 0.1 atm cc/sec (helium),
which exceeds the maximum leak rate that can be measured with a conventional helium mass-spectrometer
type leak detector. If the lambda plug leak rate is too high for the leak detector, pump in parallel on the
Conductor Protection Tube to allow the leak detector to be used.
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| J
Date: :,L/ [ / 0% Helium Leak Rate: 24X [0 ~] O Signed: Mé/ﬂﬂﬂé Z//Q%e

T 7 - C/ 5 o= % .
Parallel Pumping on Conductor Protection Tube? Yes No

Witnessed: (MZ[OC{)\J/
/ b

g. OP 760 (MBX1), OP xxx (MQX1): Lambda Plug Leak Check after LN Temperature Pressure Test

N

The maximum acceptable helium leak rate for the lambda plug is 0.1 atm cc/sec (helium), which exceeds the
maximum leak rate that can be measured with a conventional helium mass-spectrometer type leak detector.
Follow the steps in g.1 if the leak rate can be measured with a conventional leak detector. If the leak rate
cannot be measured with a mass spectrometer, perform a rate of rise measurement in g.2.

g.1 Leak Detector Method ,

Remove the Conductor Protection Tube and connect a helium mass spectrometer leak detector to the
assembly as in part IV-a above. Apply a spray of Helium gas to the exposed conductors.

Measure and record the room temperature leak rate.

Date: / / / OAES Helium Leak Réte: 2.2 ¥ ﬁéj - %ﬁ” Signed:/ﬁ W(%// %//LC\ ’

Witnessed: /0/,6@00:/// cC /§ Ce f{fiﬂm

g.2 Rate of Pressure Rise Method

Install a “Rad-Lab” Tee to the Helicoflex Seal Flange. Connect one leg of the Tee to a pumping station
through a Veeco-style vacuum valve and install a Convectron vacuum gauge on the other leg.

Make sure the Conductor Protection Tube is opened to the atmosphere.

Evacuate the piping to about 20 mTorr.

Close the Veeco valve and record the reading of the convectron gage every 60 sec.

Allow the pressure to rise to about 10 Torr.

Note: The trapped volume is 7.2 liter, so the rate of pressure rise must be less than 3.8 mTorr/sec.

Date:

Time: Pressure:
Time: Pressure:
Time: Pressure:
Time: - Pressure:
Time: Pressure:
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Time: . Pressure:
Time: Pressure:
Time: Pressure:
Time: Pressure:
Time: Pressure:
Time: Pressure:
Time: Pressure:
Time: Pressure:
Time: Pressure:
Time: Pressure:
- Signed:

Witnessed:

h. CP 770 (MBX1), OP xxx (MQX1): Lambda Plug Leak Check after LN Témperature Pressure Test
Install a “Rad-Lab” Tee to the Conflat Flange on the end of thje Conductor Protection Tube.

Connect one leg of the Tee to a pumping station through a Veeco-style vacuum valve and install a
Convectron vacuum gauge on the other leg.

Make sure the Helicoflex flnage is opened to the atmosphere.

Evacuate the Conductor Protection Tube to about 20 mTorr.

Close the Veeco valve and record the reading of the convectron gage every 60 sec.

Allow the pressure to rise to about 10 Torr.

Note: The trapped volume for MBX1 is 4.3 liter, so the rate of pressure rise must be less than 6.5 mTorr/sec,
and the trapped volume for MOX] is 8.3 liter, so the rate of pressure rise must be less than 3.4 mTorr/sec.

Date:
Time: Pressure:
Time: Pressure:
Time: Pressure:
Time: Pressure:
Time: Pressure:
Time: Pressure:
Time: Pressure:

Time: Pressure:
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Time: Pressure:
Time: Pressure:
Time: Pressure:
Time: Pressure:
Time: Pressure:
Time: Pressure:
Signed:

Witnessed:
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IX. DATA SHEETS FOR OPERATION 800 AND 810 TESTS

Data sheet for operation 800 test
Assembly SIN 25 #4754

Conductor Leakage Current, micro amps or
\ Trip Voltage
LEAD A 00 i F Aeedirer
LEAD B Yy g

/

=
Signed /L // 5 4/ %72 / Date 7// Z A/ /7471:?'3

Data sheet for operation 810 test

Assembly S/N
Conductor | Leakage Current, micro amps or
Trip Voltage
LEAD A
LEAD B

Signed Date




