€5-12-99 11:37 ACME CRYOGENICS

ID=6167912837 P.G6
C:\COMPRESS\DATA\QUOTES\PATERSON.VSL  May 12, 1999

TOP HEAD
ASME Section_VIII Division 1, 1998 Edition
Component 2:1 head
Mateg'ial specification ; SA 182 F316L LOW <=5%"
Internal design pressure: P = 3000 psi@ 158 deg F
Corrosion allowance: Inner C = 0 Outer= 0 in

PWHT is not performed

Radiography: Cateqgory A oints - Seamlesg NO X-Ra
PRy Head orghenjseam = None UW-11(c) ‘cypye 1

Estimated weight: new = 8.7 corr = 8,7 Ib
capacity: new = ,1 corx = .1 US ga
OD = 4.5 t = .531 (min) flange= 1.5. forming= 0 in (new)

Design thicknegs: (At 158 deg F) Appendix 1-4(c)
) ‘

t = P*Do*K/(2%S*E 4+ 2%P% K-0.1)) + Corrosion + fa
= 3°2g§g-§n1/(2*1519z*0.(85 + 2*%000*(1—0.1)) +0+0

MAP: New & at 70 F) Appendix 1-4(c)

P = 24SEXt/(KADo - 24tk(K-0.1)) — P
= 2*16700*0(.85*0.531/(11(4.5 ~)z)*o.53§*(1-o.1) ) - 0
= 4253,454 psi .

MAWP: {Corroded & at 158 deg F) Appendix 1-4(c)

P = 2%S*E#t/(KADo = 2%t¢(K-0.1)) - Pg o
= 2*15192’(0(.85*0.531/(1£4.5 - )2)*0.531*(1-0.1)) - 0

= 3869.369 psi

Design thickness: (At 158 deq F) Appendix 1-1(a)

t = P*Ro/(S*E + 0.4*1’2 + Corrosion
= 88235359*2.25/(151 2%0.85 + 0.4%3869.369) + 0
. in
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peTiETes C:\COMPRESS\DATA\QUOTES\PATERSON.VEL  May 12, 1999

SHELL
ASME Section VIIY Division 1, 1998 Edition
Component: - Cylinder
Material specification: sK 312 TP316L SMLS LOW (pipe)
Internal design pressure: P = 3000 psi @ 158 deg F
Corrosion allowance: Inner C=0 Outer= 0 in

PWHT is not performed

Radiography: = Category A joints - Seamlesg NO X~Ray
P ategog B %omts - None UW-11(c) type 1

Estimated weight: new = 60.5 corr = 60.5 1b
capacity: new = 1,162 corr = 1,162 US ga
- 0OD = 4.5 length Le= 30 - t = 0.5625 in (nominal, new)

Design thickness: (At 158 deq F) Appendix 1-1(a)
t = P*XRo/(S*E + 0. 4*P)} + Corrosion

= 80003% -25/(15192%0,85 + 0.4%3000) + O

MAP: (New & at 70 deg F) Appendix 1-1(a)

= SXE*t/(Ro - 0,4%t }7
= %%00*0 85*0 .49218 S/(2 25 - 0.4%0.4921875) - 0

MAWP: (Corroded & at 158 deg F) Appendix 1-1(a)

= S*E*t/(Ro %
= 15192 85*0 49218 5/(2 25 - 0.4%0.4921875) - 0
= 3095.63 p
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€5-12-99 11:87 ACME\CRYO MRS DATA\QUOTES\PATEREON, VAL May 12, 1969

BOTTOM HEAD
ASME Section VIIX Divigion 1, 1998 Edition
Component:; 2:1 head
Material specification: SA 182 F316L LOW <=5"
Internal design pressure: P = 3000 psi @ 158 deg ¥
Corrosion allowance: Inner C = @ Outer= 0 in

PWHT is not performed

Radiography: Cate 0 A joints - Seamless NO X-Ray
Jrapay %org eujseam ~ None UW-11(c) type 1

Estimated weight: new = 8,7 corr = 8.7 1b

capacity° new = .1 corr = ,1 Us ga
0D = 4.5 = .531 (min) flange= 1.5 forming= 0 in (new)
Design thickness: (At 158 deq F) Appendix 1-4(c)

t = PXDo*K/(2%S*E + 2%p#% K-0.1)) + Corrosion + fa
= 8020*4 g 1/(2%15192%0 (85 + Z)EOOO*(I—O 1)) +0+0
=

- New & at 70 ) Appendix_1-4(c)
& 2%SkE#t/(K&Do -

= %;127 .85*0 531/(1 4 5 - 2)*0 531*(1-0 1)) - 0

MAWP: (Corroded & at 158 deq F) Appendix 1-4(c¢)

P= 2*S*E*t*/o(K*Do = 2%tk (K-0 )2)
= 25%81%%9 85*0 531/(1%4.5 - 7%0. 531*(1—0 1)) - o0

UG~-32(1) Minimum Straight Flangg Thickness
Desigx_z thickness: __ (At 158 de J F) Appendix i-1(a)

= P*Ro/(S*E + 0. 4*1?3 rrosion
= IgSgg +369%2.25/(15162%0, 85 + 0. 4*3869 369) + 0
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' N1
Opening N1 Reinforcement Calculations Per UG-37
Located on: , TOP HEAD
Local vesasel thickness: .531 in
Liquid static head included: psi
Flange description; Not installed
Nozzle material specification: SA 479 316L HIGH
Nozzle orientation: 0 degrees
End of nozzle to datum line: -4.571n

Nozzle calculated as hillside: no
Projection outside vessel Lpr: 1.884711 in

th ! |<-
- corrosion allow = ¢
-4 n0z thick sev ta= .1
tv1->i/ { nozzle id. new ds ;

-l :
[\ fillet weld tvl =

i
i

(—— R — To head center R= ¢ ja

Reinforcement Calculations For Nozzle MAWP
AL ehem Lalculations For Nozzle MAWP

Limits of reinforcement UG-40

Parallel to the vessel wall (Rn + tn + t) = .812 in .
Normal to the vessel wall outside 2.5%(fn-Cn) + te = .4775 in
Normal to the vessel wall inside 2.5%(th-Cn~C) = .4775 in

Nozzle required thickness

trn = P*Rn/(Sn*E - 0.6+P)
= 3000%0.09/(16700%1 ~ 0.6%3000)
= 0.0181 'in

Required_thicknesgs tr from UG-37(a)(3)

tr= P*K1%D/(2%S*E - (.2%P
= 3000*0./ 3.438/ (2*15192)*1 = 0.2%3000)
= 0.3117 in

i does not r reinforcement UG-36(c)(3)(a

Check the welds ~ From UW-16(c):

Fillet weld: tmin = lesser of 0.75 or tn or t, tmin = 0.191 in
te(min) = lesger of 0.25 or 0,7*tmin, tc(min) = 0.1337 in
tc(actual) = 0.7%Leg = 0.7%0,25 = 0.175 in

The fillet weld size is satisfactory.

Weld strength calculations are not required for this detail which
conforms t6 Fig. UW-16.1, sketch (a).

UG-45 Nozzle Neck Thickneas Check

Wall thickness per UG-45(a): trl = 0.0181 in (E = 1)
Wall thickness per UG-45(b)(1): tr2 = 0.3463 in

Wall thickness per UG~16(b): tr3 = 0.0625 in

Std pipe wall per UG-45(b)(4): trd = 0.079625 in

The greater of tr2 or tr3: tr5 = 0.3463 in

The lesser of tr4 or tr5: tr6 = 0.079625 in

Req'd per UG-45 jis the larger of trl or tr6 = 0.079625 in
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© 85-12-99 11:38 ACME CRYOGENICS ID=6107912837
’ C: \COHPRESS\DATA\QUOTBS\PATERSON.VSL May 12, 1999

N1

Available nozzle wall thickness new, ta = 0.191 in
The nozzle neck thickness is adequate for MAWP.
Exempt from weld strength calculations per UW-15(b)(2)

VC% 'F\“H'l.ﬂb\ \
Norale <irke. gTRESS |

SA47a-3ik

Y= S-E% S Lot e IS8°F

V.‘*"(l'f E:‘
t=2.0¢"
c= L 1%), 2,04
= (L1 (¢ 850) N /e
TR+ (- 818

S 6206 P& % B0 g5t o‘i_f_
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" PRESSURE/ STRESS
sic MoDULIT for

. MOMENT °
SCHEDULE INSIDE ) 708 | BOILER

. NUMBER DIAM. Cross-Sectional cope | Ot GAS & AIR

PIPING
. ° ° | POWER PIPING
and/or ETER METAL pistg, | (bosed
WEIGHT* AREA HEAT'G. .

& REFR. DIV.1 | DIv. 2 -
PIPING * i

cy C3 (-7}
3" NOMINAL SIZE (cont'd) (OUTSIDE DIAMETER D =3.500)

916 | .790 [2.467 | 7.15| 8.39 | 3.10 |1.185 3.29 [1.883 |.0862 |. 0948 |.0992

916 | .783 12.590 (. 7.03| 8.81 | 3.04 |1.151 - 3.43 |1.962 | .0932 . .1045
916 | .765 |2.915 | 6.71| 9.91 | 2.90 |1.140 | 3.79 |2.165 [ .1122 . .
916 | .759 |13.016 | 6.60|10.25 | 2.86 |{1.136 | 3.90 |2.226 .1182 . 1234

916 .753 13.129 | 6.4910.64 | 2.81 1.132| 4.01 |2.294 |.1248 |. . .1284
16| .703 |3.950 | 5.67|13.43 | 2.46 |1.103| 4.81 {2.748 | .1776
916 [ .687 |4.205 | 5.42|14.30 | 2.35 [1.094 5.03 |2.876 | .1956

916 | .602 [5.466 | 4.15]|18.58 | 1.80 1.047 [ 5.99 |3.425 | .2937 |, . .2468
314" NOMINAL SIZE (OUTSIDE DIAMETER D =4.000)

1.047| .984 (1.463 |11.10| 4.97( 4.81 |1.3712| 2. 1.378 | .
1.047 | .980 | 1.557 |11.01| 5.29| 4.77 |1.370| 2. 1.461
1.047| .977 1.628 |10.94| 5.53| 4.74° 1.368 | 3. 1.522

1.047| .970 {1.791 | 10.78 | 6.09 | 4.67 |1.363| 3.33 |1.664 .
1.047 | .949 |2.251 | 10.31| 7.65| 4.47 1.349] 4.10 |2.050 | .
1.047| .929 | 2.680 |' 9.89| 9.11 1.337] 4.79 | 2.394| .

1.047| . 3.283 | 9.28 11.16 1.319] 5.71 {2.855{ .
1.047 | . 3.678 | 8.89| 12.51 1.307| 6.28 |3.141
1.047 | .867'|3.951 | 8.62|13.43 1.298| 6.66 |3.331

1.047| . 5.203| 7.36( 17.69 1.259| 8.25]4.127] .
1.047] . 6.721 | 5.84] 22.85 '1.210| 9.85 | 4.925

SIZE (OUTSID 4.500)

1 1.178 1 1. 1.651 | 14.25| S5.61 1.762
1.178 | 1. 1.758 | 14.15| 5.98 1.869
1.178 | 1. 1.838 | 14.07| 6.25 1.949

1.178] 1. 1.944 ] 13.96| 6.61 2.054
1.178 ] 1. 2,247 13.66| 7.64
1.178 1. 2,55 13.36| 8.66

1.178 1.071\| 2.77| 13.14| 9.40
81 1.178] 1. 3.17] 12.73 | 10.79
411.178] 1. 3.34| 12.57| 11.35

1.178| 1. 3.60|12.30( 12.24
1178 1. 3.74| 12.18| 12.72
1.178] 1. 3.96| 11.95| 13.46

75| 1.178] 1. 4.10| 11.80| 13.96
1.178] 1. 4.41| 11.50] 14.99
11.118] . 4.86] 11.04| 16.52

1.178] . 5.58| 10.33| 18.96
| 1.178f . 6.28]| 9.62| 21.36
1 1.178] . 6.62| 9.28] 22.51 13.27

1178] . 8.10| 7.80| 27.54 1| 15.20| -

5” NOMINAL SIZE (OUTSIDE DIAMETER D =5.563)

10S |.134 | 5.205 - 1.456] 1.386| 2.29 22.02] 7.77| 9. 20| 8.43 |
40 ST 40S|".258| 5.047| 3275 1.456] 1.321] 4.30| 20.01| 14.62 317
" 352" A 1.458| 1.272]| 5.76] 18.54 19.59 ‘

inches K sq in,

o
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80 XS 805|378 4.813|2583] 1.456| 1.260| 6.11] 18.10 20,78
. 437'|"4.688[: 1.456{ 1.227| 7.04| 17.26| 2305
120 ~.500.| ‘4.563| “1078] 1.456| 1.194| 7.95| 16.35| 27.04

160 <625 1 1.456] 1.120] 9.70] 14.61] 32.97|
XX --;180° 4 1.456] .1.0641 11.40] 12.97|] 38.77




| Semnw Steel
UEERURINE

part No. 84 ,_

[ESSEERA B PSS S OO SR Y it s s

' A UTSIDE NS DI KNUCKLE'
NOMINAL OUTSID INSIDE WALL weneth | Tancent SH | KNUCKLE | APPROXIMATE ST
PIPE DIAMETER DIAMETER | THICKNESS RADIUS | RADIUS | WEIGHT IN PRICE
" SIZE 0.D. 1.D. T E S R% rt POUNDS

1.315 815 250 | 1% 1.05 JL | 14 39 $ 8.50

1.660 1.160 250 1Y% .96 . 20 | 7 .54 8.50

1.900 1.338 281 | 1% | .88 | 1. 22 68 8.50

2.375 1.689 343 1% .98 . .28 . 18.00

2.875 2.125 375 2 . . 35 96 24.20

3.500 2.626 . 437 . . 44 . 24.20

4.500 3.438 531 | ) ) 57 . 28.00

5.563 4313 625 | 180 | 3. 72 . 39.70

6.625 | 5.189 718 . 4. 86 . 50.00

8.625 6.813 906 ® . . . . 60.00

10.750 8.500 | 1.125W . . . 1 | 10500

12.750 10.126 - | 1.312® 1 2 . . . 147.00




kinetics. fluid systems

1463 centre pointe drive
milpitas, ca 95035

telephone 408.946.3100
facsimile 408.934.6301

Mr. Daniel Archer, Ph.D.

Nuclear Physicist —-
Lawrence Livermore National Laboratory A(F PL/_N Dl x D
7000 East Avenue /
Livermore, CA 94551

Dear Dan,

Per your request, this letter outlines the manufacturing techniques and industry standards Kinetics
Fluid Systems (formerly Insync) used to fabricate the Xenon Delivery System specified and
purchased by Lawrence Livermore National Laboratory.

Insync Job # U0898 (1/8/99)

Insync Item # 870LLL-0001-U0898

Description:  10-E0804 REV. X1, Xenon Delivery System
LLNL PO # B502632

Ship Date: 3/23/98

Overview:

The design rules, materials of construction, welding methods and assembly techniques used on
" the Xenon delivery system are consistent with the standards used in low pressure (<250psig) and

high pressure (250-3000psig) ultra high purity gas delivery systems for the semiconductor

manufacturing industry. These industry standards are extremely rigorous due to the susceptibility

to microcontamination and the highly toxic, fammable and corrosive gases used in

semiconductor manufacturing.

Below, please find the material specifications and industry standards used for this project. Note
that the SEMI (Semiconductor Equipment and Materials International) standards each reference
other standards including ASME, ASTM, FED-STD, IES, ISO, SEMI, etc. The texts of the specific
documents are available from each of the respective organizations.

Panel design and construction:
The following standards were used as general design rules for the Xenon delivery system.

System Design:
SEMI E49.9 'Guide for ultra-high purity gas distribution systems in semiconductor manufacturing
equipment’

Materials:

SEMI F20

Assembly/Test:

SEMI E49.6 'Guide for subsystem assembly and testing procedures-stainless steel systems'

Leak Testing:
SEMI F1 'Specification of for leak integrity of toxic gas piping systems'

Tubing:

All tubing used in this system is manufactured by Valex and conforms to the following standards:

V770 L7 7 S



& kinetics.

P/N T40-VS-.25-035A5

Tubing specifications
Component Materials Application Specifications
1/4" O.D. Tubing T316L Stainless Steel ASTM A 269, ASTM A632

MSWP 4,142 psi, TBP 17,355psi

3/8" O.D. Tubing
P/N T40-VS-.375-035A5

T316L Stainless Steel

ASTM A 269, ASTM A632
MSWP 2,776 psi, TBP 11,631psi

T316L Stainless Steel

ASTM A 269, ASTM A632

1/2" O.D. Tubing
T40-VS-.5-049A5
MSWP=maximum safe working pressure

MSWP 2,917 psi, TBP 12,222psi
TBP=theoretical burst pressure

Fittings, glands and gaskets:
The fittings, glands and gaskets used in this system are manufactured by Swagelok or Parker and
conform to the following standards:

Fitting, gland and gasket standards
Materials Component Application Specifications
316SS Bodies, Nuts ASME SA479, ASTM A276
Gaskets, ASME A240, ASTM A167
Forged Shapes ASME SA182, ASTM A314
316L VAR TB Glands ASME SA479, ASTM A276
200 Nickel Gaskets ASTM B162
Gasket seal integrity specifications
Leak rate, std cm’ls
Inboard Outboard
Gasket At 10” torr At 5000 psig Extrapolated to vacuum
(Nickle) VS unplated <4 x10™" <55 x 107" <4 x 107"

Please call if you have any additional questions or require further clarifications. Thank you again
for the opportunity.

Sincerely,

Kinetics Fluid Systems
Ed Poe

aneww=mga _ __



Novellus System Leak Check and Conformance Certification
S14-0910 Revision B Page 1

INSYNC Systems, Inc.
1463 Centre Pointe Drive
Milpitas, CA 95035

408-946-3100 RPPENDIX E

Fax 408-934-6301

SYSTEM LEAK CHECK AND CONFORMANCE CERTIFICATION

Ser. # 003707, 003708, 003709, 003710
System Number: 10-E0804. Rev.: B Qty: 1set_
INSYNC System Job Number: U0898 '
Description: Xenon Delivery System '
Technician: _Sid Cropper Date:_3/22/1999

We certify this panel was Helium leak checked and is certified with a Helium
Mass Spectrometer with a leak rate sensitivity of less than 1 x 10 * atm.cc He/sec.
‘with the following:

(X) Alcatel 181 td
And passed with the following exceptions:
Four 2” rupture disc assemblies passed at; 1.0 x 10 'gatm, 24x10 'satm,

50x10 '7atm, 3.0 x 10 "atm
Four 1/2” rupture disc assemblies passed at 1.0 x 10 Satm

Signature: /W

Date: - 9/251'/??

System Leak Check Certificate, Novellus Revision C Oct 96
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=M= GENERAL INFORMATION

Test port at

I
Gasket Retainer Assembly two locations

for easy Installation,
minimal clearance for
removal

SUPedor surface
finishes available
for ultra-pure systems

Seal area Is open
to system interior —
no entrapment zones

Precision manufactured gasket
for maximum performance

VCR® Components offer the high purity
of a metal-to-metal seal, providing leak-
free service from critical vacuum to
positive pressure.

The seal on a VCR® assembly is made
when the gasket is compressed by two
highly polished beads during the engage-
ment of a male nut or body hex and a
female nut.

A e
ZERO CLEARANCE NEMISF=
REQUIRED FOR REMOVAL
PRESSURE RATINGS
« Calculations based on allowable stress
- value of 20,000 psi for stainless steel
at ambient temperature, per ANSI
Code for Pressure Piping B31.3.
* To determine pressure ratings in accor-
dance with ANSI B31.1, multiply psig
rating by 0.94.

TEMPERATURE RATINGS

for easy leak testing

" | Temperature
Components| Material F C
316
Stainless Steel 1000 538
ane 316L
Fittings Stainless Steel 1000 538
316LV
Stainless Steel| 1000 538
316
Stainless Steel 1000 538
Nickel 600 316
Gaskets
. Copper 400 204
Aluminum® 400 204

ONot suggested for vacuum service.

Male threads are
rolled for strength

Female nut threads siiver-plated to assure
easy assembly and consistent make-up

MATERIALS (designators)
Bodies, Glands and Nuts:
316 stainless steel (SS)
316L stainless steel (316L)
316L VAR - Vacuum Arc Remelt
stainless steel (6LV)

HIGH PURITY

A variety of VCR Face Seal Fittings
are available with controlled surface
finishes, electropolished and specially
cleaned to meet Ultra-Pure system
requirements. (For more information
refer to SWAGELOK Specification
SC-01.)

TYPICAL VCR® ASSEMBLY

VCR® Assemblies are made u

Female Nut Gland

FEMALE NUT

Gland

Female Nut

Gasket

GASKET BODY

DX 6 |

ANTI-TWIST DESIGN

For additional information,
see page 10. ?

TESTING

The VCR® assembly with a standard -
gasket design has been helium leak -
tested to a rate of 4x10°® std cm3/s
and the VS gasket design to a rate of
5x10711 std cm3/s without leakage.

DIMENSIONS

u Dimensions are in inches, for reference
only, subject to change ;

m E dimension references the smallest i
nominal inside diameter of the part :

go i

e R e T

CAUTION: Do not miix or interchange
parts with those of other manufacturers

p of four or five basic components.

4

Body

Male Nut




E) GLANDS

J Nomin Workin,
. Short Tube Butt Weld Tube ORDERING wall" Pressure
0.D. NUMBER C E H Thickness psig | bar
18 316L-2-VCR-35-2TB7 .75 062  1.08 028 585
174 6LV-4-VCR-35-4TB20 .25 18 60 035 351
1/4 316L-4-VCR-35-4TB3 .38 18 72 035 351
114 6LV-4-VCR-3S-4TB70 .75 18 1.10 035 351
~ | 1/4 6LV-8-VCR-3S-4TB7 .75 18 1.12 035 351
) S— E 38 6LV-8-VCR-35-6TB2 .25 31 62 035 227
> 38 6LV-8-VCR-3S-6TB7® .75 31 112 .035 227
«—Cc—] L T 12 6LV-8-VCR-35-8TB2 .25 40 62 049 241
- H 12 316L-8-VCR-35-8TB3 .38 40 74 049 241
12 6LV-8-VCR-3S-8TB7® .75 40 1.12 049 241
T Nominal
Long Tube Butt Weld " Tube ORDERING Wall Prossuts
0.D. NUMBER C E H Thickness psig | bar
18 316L-2-VCR-3-2TB7 75 062 142 028 8500 | 585
114 6LV-4-VCR-3-4TB2 25 18 1.20 .035 351
1/4 316L-4-VCR-3-02205 .36 18 1.31 035 351
1/4 6LV-4-VCR-3-4TB3 38 18 1.32 .035 351
1/4 6LV-4-VCR-3-4TB7® .75 18 1.70 035 351
1/4 6LV-8-VCR-3-4TB7 75 18 1.80 .035 351
38 6LV-8-VCR-3-6TB2 25 31 1.29 .035 227
3/8 6LV-8-VCR-3-6TB7 75 31 1.79 035 3300 | 227
12 316L-8-VCR-3-8TB2 25 40 1.29 049 3500 | 241
112 316L-8-VCR-3-8TB3 38 40 1.41 049 3500 | 241
12 6LV-8-VCR-3-8TB7 75 40 1.79 049 3500 | 241
34 316L-12-VCR-3-12TB7 .75 65 2.03 049 2400 | 165
1 316L-16-VCR-3-16TB7 .75 87 2.32 .065 2400 | 165
T Nominal Working
Tube ORDERING Wall _Pressure
Size NUMBER Cc D E H Tx__ Thickness _psig.[ bar
174  316L-4VCR-3AS 75 02 .18 112 29 035 (_ 5100/| 351
12 316L-8-VCR-3AS 75 .04 .40 116 55 049 241
3/8  316L-8-VCR3AS6 .75 .03 .31 115 .41 035 3300 | 227
Long Automatic Tube Weld Tube  ORDERING Novanal  lorkied
Size NUMBER [+ D E H Tx  Thickness _psig [ bar
14 316L-4-VCR-3A 75 .02 18 172 29 035 5100)| 351
14  316L-8-VCR-3A4 .75 .02 18 182 29 035 5109/| 351
3/8  316L-8-VCR-3A6 .75 .03 31 182 41 035 0 | 227
1/2 - 316L-8-VCR-3A 75 .04 40 183 .55  .049 3500 | 241
D 3/4  316L-12VCR3A .75 .04 65 207 80  .049 2400 | 165
-r};'“'—_c—j———-l‘\ 1 316L-16-VCR3A .96 04 .87 257 1.06  .065 2400 | 165
i B |
™T - i E
It 95
T 0 L)
n 1
Short Socket Weld T ORDERING rosking
Socket NUMBER D E H Tx S bar
1/4 SS-4-VCR-3-50LG 28 18 50 35 Lgy 358
14 SS-4-VCR-3-75.G 28 18 75 35 500 | 378

Tx

i

D l«- I

LR 1

®Also available in Alloy C-22 (HC22) material.
@VCR Face Seal end of the gland may be back-drilled to a larger 1.D.



Features

Compact design

B accommodates tubing systems requiring miniaturization.

| allows close component spacing.

M provides flow and service ratings equal to larger weld fittings
designed for the same size tubing.

Rounded body block prevents injury or damage to other
~ components during system fabrication or maintenance.
Material heat code
is roll stamped during
first manufacturing
operation to ensure raw
material traceability.

Laser etch marking
identifies manufacturer,
material, and when
applicable, the appropriate
process designator
according to Swagelok

Standard Surface Specification SC-01.

finish

is a maximum
11 pin. Ag
Radius junction

allows for a smooth flow
transition and is designed
to eliminate pockets and
entrapment zones.

Square, sharp,
burr-free tube —
weld ends

enhance alignment, maintain
tube wall uniformity, and
promote weld repeatability.

(=

1
i

Material

W 316L VAR (vacuum arc remelt) or 316L stainless steel
B some configurations are available in Alloy C-22

Ultra-Hs;h-Pu rity

A variety of Micro-Fit weld fittings are available with
controlled surface finishes, electropolished and specially
cleaned to meet Ultra-High-Purity system requirements.
For more information refer to Swagelok Specification
SC-01. ' -
Ordering Information ' '“
To order fittings manufactured according to Swagelok
Specification SC-01 use the following Designator codes
as a suffix to the Ordering Number.

Example: 6LV-4MW-9P

Surface Finish (Rg)
Designator Average Maximum
P 5 pin (0.13 pm) | 10 pin (0.25 pm)
PX 4 pin (0.10 pm) | 7 pin (0.18 pm)
Technical Data
] Pressure Rating®
SeT—psig~ bar Nominal Wall Thickness
gin. 8500 580 0.0281in.
ain. 5100 / 350 0.035 in.
dgm. | 3300 220 0.035 in.
zin. 3500 240 0.049 in.
6 mm 6600 460 1mm
o p ratings are calculated d

atings a n ac with ANSI B31.3, based on equiva-
tent wall ASTM A269 tubing and an allowable stress value of 20 000 psi.

Dimensions/Ordering Information

T E
iL .
Reducing Reduci B :
: educing F oK
Union Elbow l L——$—>l I
T Ty Inches (mm)
Tube Tube Ordering g Inches (mm)
0D 00 Number A B B4 E |k Tl 3
076 | 041 | 025 | 0.18 | 0.06 ub g Ordering | Bod
e e 6LV-AMW-6-2 (19.1) | (104) | (64) | (46) | (1.5 nge '30‘ ?{.‘.’.‘.’,ﬁﬂ‘,'. AJA| B |B| E|E cuhg L]
075 | 041 | 025 | 031 | 0.18 9.4 |0.6910.69]0.25(0.25]0.310.18 0.47|0.47
s a BLV-GMW6-4 | (1a1) | 0 | 640 | @9 | @) Yo | | SVBMWS4 | ol 6 | 64 |09 | @s)| 70 [riois)
075 | 041 | 0.25 | 040 | 0.18 { 0.8110.8110.25}0.25 | 0.400.18 0.53 1 0.53
e | SweMWeAe | | a0 | 64 | (02 | @e) Yo | T | BLV-BMW-S-4 |05y 0| 64 | 64 |(102) a6 | 7 [139)|(t3s)
075 | 041 | 025 | 040 | 0.31 0.811 081 |0.2510.25 | 0.40 | 0.31 0.53 ] 0.53
2 Yoo | BVBMWE6S | ol | 0w | 6 | doz | G Yo | | BV-BIWE |0 o) @a) | 641 [102)| 7o) | U0 [ci)|c1ae)
B
Li—™
T =
TE MW . ¥
§ER- B
90° Extended Leg A =1
Union 90° Union L1 ™.
Elbow Elbow 12
Inches (mm) Inches (mm)
T By ! : Bod
Tube ody Ti ody
o0 | Onderinghumber | » | 5 | ¢ | Guy | o 00 | ordering umber | A | A | 8 | 8 | € | Comr | o |1y
0.56 0.25 0.06 0.41 0.56 | 0.76 | 0.25 | 0.45 | 0.18 0.41 | 0.61
s 6LV-2MW-9 (142) | ©64) | (15 She (10.4) Ya | BLV-4MW-9-03442 (14.2) [ (193) | (64) | (11.4)| (46) $he (104) | (15.5)
. % 0.56 0.25 0.18 0.41 0. 0.56 | 0.8110.25 | 0.50 | 0.18 0.41 | 0.66
b SLV-AMW-92 02 | 64 | we | " | (o) | SL-AMW-9-03443 | 1) | o) | 64) |2 | @6) | 6 | oy | les)
g ¥ 0.69 0.25 0.31 0.47 Q. 0.76 | 0.76 | 0.45 | 0.45 | 0.18 0.61 | 0.61
] 6LV-6MW-2 w5 | 64 | @9 The (11.9) Ya | BLV-AMW-9-03444 93| 193) | (114 [11.4)| @e) | ¥ |a5s) (15.5)
LAMW. 081 | -0.25 0.40 0.53 X 0.81]0.81]0.50 | 0.50 | 0.18 0.66 | 0.66
e GLV-8MW-9 @6 | 649 | 102 | ¥ | (135 | SLV-AMW-9-03445 | o) | o) |2y |2 | @) | % | tee) | res)
0.56 0.25 0.16 0.41
6 mm 6LV-6MMW-9 ain | o | by | ocme | S

2 Aiso available in alloy C-22 (HC22) material
Dimensions are for reference only, subject to change.

»5 ‘ "' &.}Jan S s
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FEATURES/BENEFITS

Choice of rotary handle,
toggle handle,
or pneumatic
actuation

Actuator threads protected
from system contaminants
for longer cycle life

Hardened stainless steel
actuator for strength
and wear resistance

Actuator backstop increases
bellows cycle life

Actuator-Stem coupling design
_ ensures positive stem retraction

Union bonnet
construction for safety

Pnﬁcisio?-fo liabi Tetal Choice of welded or
bellows for reliabili 0
fabllity gasketed body-to-bellows

seal for versatility

Patented

Non-rotating stem tip for
increased shut-off cycle life.

® Pressures to 1000 psig (68 bar)
® Temperatures to 900°F (482°C)

® Choice of materials: brass, 316 stainless steel,
and alloy 400

® Flow Coefficients (C,/) from 0.36 to 1.2

® Gageable SWAGELOK® Tube Fitting ends 1/4"
to 1/2" and 6mm to 12mm

® Tube socket weld ends: 1/4” to 1/2"
® Tube butt weld ends: 3/8" to 3/4"
® Tube extensions: 1/4” to 3/4” O.D. x 3" long

® CAJON® Male VCR® Metal Gasket Face Seal
Fitting ends: 1/4” and 1/2”

® Choice of stem insert materials for shut-off
and regulating service

¢ Panel mounting and bottom mounting
® Every valve is factory tested

|
|
|
|

S =

TEGCHNICAL DATA ,
e TV R
—486- | Mewl | 0 P 1000 psig 1000psig | 700psig | 400°F (204°C) | 600°F (315°C) | 500°F (260°C)
-4BK- Kel-F ’ (68 bar) (68 bar) (48bar) [ 9000F 200°F 200°F
-4BKT- Kel-F 0.36 100 psig (6.8 bar) (93°C) (93°C) (93°C)
-4BW- Metal 0.39 - N/A N/A 900°F (482°C)
-4BRG- Regulating 0.26 450 psig (31 bar) 400°F (204°C) 600°F 500°F
4BRW- Regulating : N/A : NA Ry g,c) (260°C)
6BG- Metal 1000 psig ) ) 400°F (204°C)
6BK- KelF 10 (68 bar) TSR0y Teopsla I 00F @FT) | 200 @) | 200 G
6BW-_ Metal N/A NA 900°F (482°C) 500°F !
88G- Y | Metal . 1000 psig 400°F (204°C) | 600°F (315°C) (260°C) .
4 Kel-F 12 : (68 bar) 200°F (93°C) | 200°F (93°C) 200°F (93°C)
-8BW- Metal N/A N/A 900°F (482°C) | 500°F (260°C) ‘
@ Due to the strength of brass threads, the cycle life of brass valves will be limited when operated frequently at pressures above 450 psig (31 bar). .
Internal Volume Temperature Gradient
S SERIES SIS NTER A, VRIS 316 Stainless Steel Valves
4B 0.10 in* (1.6 cmv’) ERWHENNATVESEATAS AVEHA
4BKT 0.111n2 (1.8 cm?) 600°F (315°C) 195°F (91°C)
48R 0.16in* (2.6 cm’) 900°F (482°C) 275°F (135°C)
68 0.24in (3.9 cnr’)
8BKT 0.26 in.* (4.3 cm’)

@Determined using SWAGELOK ended valtves.




HB Series

Air Actuated
High Pressure
Bellows Valve

VALVE FEATURES

* Choice of Normally Closed and
Normally Open Modes

®Low actuation pressure of
75 psig (5 bar)

*Full pressure rating in either
flow direction

= Positive stem retraction
= Easily purged

o N it s G e e ]

*Specially cleaned to SWAGELOK Bonnet Sniffer Tube
Specification SC-11 (Optional)
= Optional high-purity processing _ ' .
to SWAGELOK Specification . ;
SC-01 available Unique ! : 222
Stepped : il

®100% helium leak-tested

Seal Design
= Optional bonnet Sniffer Tube :

I =

available / ‘ 7
) 5
Variety of ! e
End Connections Prd
(Integral CAJON® Male VCR®
Metal Gasket Face Seal Fittings Shown)
L
osrifice Flow® Internal® P’e';so‘i? gg}i“ s Back Temperature Ratings®
ize Coefficient Volume at ( Pressure .
in. | mm Cv (approx.) for Valve for Air Actuator Rating for Valve for Air Actuator
with Kel-F
) 30 to 110 psig@ Stem Insert:
: 0.27 in? 3500 psig * (2 to 8 bar) —40°F to 150°F
0.15] 3.8 0.30 ( 4" 4 cms) (240 bar) See Air Actuator | 3500 psig (-40°C to 65°C) —-10°F to 400°F
: Maximum Pressure at (240 bar) with Vespel (-20°C to 200°C)
System Pressure Stem Insert:
graph. -40°F to 400°F
(-40°C to 200°C)




¥8-27 NPT
AIR INLET

212 DIA,
| 2-#10-32 TAPPED HOLES
T N 10.25" D'EEP—— ALL VALVES

'
NORMALLY CLOSED

—

U Gageability, an exclusive feature of
_____ 3 SWAGELOK Tube Fittings, allows
. easy inspection for sufficient pull-up
Bottom view before a system is pressurized.

1-1/8 HEX | :
“ . ) Basic
Connection Size Ordering Number?

1/4 Female VCR
to SS-HBVS1-
1/4 Female VCR

1/4 SWAGELOK O 289
to 1/4 SWAGELOK s5-H8s4-C

3/8 SWAGELOK

to 3/8 SWAGELOK
6mm SWAGELOK
to 6mm SWAGELOK

SS-HBS6-

SS-HBS6MM-

1/4 Male VCR
to SS-HBVCR4-
. 1/4 Male VCR -

1/4 Butt Weld
to 6lV-HBBW4-
1/4 Butt Weld

1/4 TSW or 3/8 TBW

to 1/4 TSW or 3/8 TBW 35-HBTWA-

3/8 TSWor 1/2 TBW

to 3/8 TSW or 1/2 TBW SS-HBTW6-

VCR-—-TM SWAGELOK Ca. / Kal-F—TM 3M Company / Viion, Vespel —TM Dupont / 17-4PH, 17-TPH —TM Amco Siesl

Printed in USA.
P
Apd, 1997
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ZO0K

16809 PARK CIRCLE DRIVE P.0, BOX 419
CHAGRIN FALLS, OHIO 44022

TOLLFREE:  800.543.1043
ENTERPRISES, ric e ﬁgﬁgigé;o’«

E-MAIL: zook@zookdisk.com
RUPTURE DISKS WEBURL:  httpsiwww.zo0kdisk.com

FAX TRANSMISSION SHEET

DATE: JUNE 25, 1999

TO: BOB PATTERESON
COMPANY : LAWERNCE-LIVERMORE NATIONAL LAB.
FROM: ALAN KOHTA

SUBJECT : 1/2" - 2250 PSIG & 2" 150 PSIG RUPTURE DISKS

THE RUPTURE DISKS YOU RECEIVED ARE TESTED UNDER THE SAME
GUIDE LINES AS ASME RUPTURE DISKS.

DISK

SIZE:

TYPE:

S/N:
MATERIAL:
RATING
TEMPERATURE :
MFG RANGE:
BURST TOL:

HOLDER
SIZE:
TYPE ;
S/N:
MATERIAL:

1/2"

Z
44786.010
STAINLESS STEEL
2250 PSIG
72 DEG. F
-3/+6%
+/-5%

1/2v
UNION 6U
44786.020
STAINLESS STEEL

2 n
Z
44786.030.
STAINLESS STEEL
150 PSIG
72 DEG. F
-4/+7%
+/-5%

2"
UNION 6U
44786.040
STAINLESS STEEL
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‘- m Series z Bulletin no. 20100

Forward Acting
Metal Rupture Disks

« Forward acting tension type design
without score lines

* Operates to 70% of the disk’s rated
burst pressure '

* Sizes available from 1/4” thru 36" diameters.
* Burst pressures range from 3 to 80,000 psig
* Temperature ratings up to 1000°F (638°C)

¢ Excels in liquid or gas applications

Options

Seating Configurations ZOOK's Series Z

Rupture Disks come in two basic seating

designs:

1. 30° angular light-lip design for normal
operating pressures ‘

2. 30° heavy-lip design for higher pressures. HOLDER

Vacuum Supports  Due to thinness of some disk T _— /
materials, a vacuum support may be required. P
Vacuum supports are attached to a disk and allow
the disk to support a full system vacuum. Consuit
ZOOK if back pressures are expected.

Liners/Coatings Provide additional protection PRESSURE
from the effect corrosives might have on disk

i Series Z Disks mount with the concave surface toward
pe rfgrmance. Liners are made of TEFL‘ONQ‘ Teflon the process media. As pressure increases above the
coatings also are used to protect the disk from recammended operating pressure, the disk will bulge
atmospheric or corrosive media. Refer to Table 2 uml;tllei't‘, arlea&hhees;‘ ttt}:ae rgzﬁgu? Dtiesr:(sgz rséttr:ni?%gg tggd(
Ifi?\ ;T::&mézﬁt::r%ig:;; ratings for various disk, against the holder. This results in a full-opening for

optima! flow conditions.
Protective Rings Can be used with Series Z

Disks made of thin materials or when delicate Forward Acting Rupture Disk Cross-Reference

liners are used. These rings protect the rupture ZOOK:{oseco | es&e | coc FIKE
disk from foreign material in the sealing area Forward Acting .z 1 s B STD P
where holders may be pitted or corroded from W/Vacuum Support 2V | siov | 8y stov | ev
extended use. W/Top Ring “RZ - RSTD | BA R-STD ce
Gaskets Can be used to provide additional W/Top & Bottom Ring RZR: [RSTOR | BRR | R-STDR | cpC
sealing and prevent leakage through the seating W/Ring & V. Support |.-R2V :{ Rotov | erv | RsTOV | opv
area of a scratched or pitted holder. They are N9 = “acuum Suppo o

located on the process side of the disk and are
usually made from Teflon. Other materials are
available upon request.

Z0O0K
ENTERPRISES

16809 Park Circle Drive
Box 419 .
Chagrin Falls, OH 44022
Phone: (216) 543-1010
1-800-543-1043
FAX: (216) 543-4930
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R - § Disk me m‘i‘-
Alummum ................ 260°F
Silver ..o.viiiiiiiiinnn. 260°F
Nickel ................... 800°F
Monel .......... .00 800°F
Inconel .................. 1000°F
316 Stainlass Steel .. ....... 900°F [’
Maximum Temperature:Ratings::+: |
.. fortiners.and Caatings: . _J
.............. FEP 400°F
........ TFE or PFA  500°F

1314 | 10 w20 | 2P0
1549 | 10 | <20

20-39 -4 +14

40-50 -4 +14

51100 | -4 w0
101500 | —4 77 %
501-up -3 +6

15:iu> JUUK ENITERFRISES P.83/85
Table 1~ Minimum and Maximum Burst Pressures for Series Z Rupture Disks
Mm:mum Burst %m liners)/Maximum’ Bucst Pressuce ’ For. Disks with-Teflon Liners ~
. (with Hners) psig @ 72°F . ST, 4 (Add-to-Disk Minimum. BurstPresure)
. Aluminum Silver Nickel Monel Inlet Outfet Both
Sz ("o, [pmaes] min. [Hoal min. [EaadE min, Only Only Sides
4] 160 [HEARRS 450 [EREN 600 700 A A 4
V] 65 |S35000 220 |B6 300 350 150 150 300
1 29 |430008] 120 150 BRWIEs 160 50 50 100
112 22 |y 80 100 16 35 35 70
x 13 (8950 48 60 70 25 25 50
3" 10 ; 35 45 _ 50 15 15 30
& 7 : 26 35 |Ees 40 1 1" 22
6" 5 ’ 20 peSEE oS 30 8 8 16
8 4 fae 15 0 20 [®E 23 6 6 12
10" 4 3 4 16 PR30 17 5 5 10
1 3 a 13 |fEosay 15 4 4 8
114 3 a 1 13 4 4 8
16" 3 4 10 |39y 12 3 3 6
18" 3 - 9 3 1 3 3 6
20 3 - 8 9 3 3 6
24" 3 [ a - a A 2 2 4
30" - A - IS A A a a
36" 7'y a a a A a
A S SR mgﬁ‘ Table 1 - notes
g a 4 N a A ® Maximum burst pressures depend on
s 520 1300 2200 2000 3600 3700 disk size and application temperature.
T 260 650 1145 1500 1800 1830 . gziz;a?zm::f:::::;':
1172 180 450 790 1030 1240 1255 upon request,
z 110 260 485 635 760 77 ¢ Other liner materials are available upon
3 75 200 340 ) 535 545 request. Minimum burst pressures will
4~ 60 150 270 350 420 430 change with change in liner material.
6" 45 115 200 260 315 320 ® For larger sizes of sizes not shown,
& 35 85 155 200 240 245 contact ZOOK.
107 28 . 125 160 195 200
12 24 a 105 135 160 165
14" 20 4 90 115 140 140
16 18 . 80 100 120 125
18 16 - 70 90 110 110
20" 14 A 62 80 100 100
24° 12 A 52 68 80 85
30 a A A 'S 'y
36" a a a a A
(a) = Consut ZOOK
Table 2 Table 3 Table 3 - notes

7 @ Special reduced manufacturing design

ranges for the Series Z forward acting metal
digk, 25%, 50% and 75% ranges are
available upon request, Please consult
ZOOK for additional inforration,

© Burst tolerances are the maximum expected
variation from the disk's rated (stamped)
burst pressure.

® ZOOK Series Z rupture disks can be
manutactured to comply with ASME code
requirements,

W T™ DuPork

MONEL, - TM Huntngron AkGys
INCONEL - TM Invamationsl Nickad
Prevagin USA

I0C-2500GP
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L ~ Union Holder for Standard

or Composite Type Rupture Discs
, 2-3308-2

o \g'
/

. 2 : v
LR Lo . 2t
Assembly #1U Assembly #2U Assembly #3U
Free Qudet Threaded Outlet Welded OQutlet
Threaded Inlet Threaded lnlet Threaded inlet

Assembly #4U Assembly #5U Assembly #6U

Free Outet Threaded Outiet Welded Outlet
Welded tnlet Welded Inlet Welded Inlet

Union type SAFETY CROWNS are provided in n, 17, 1%" and 2 pipe sizes. Standard bore for welded connections
in Assemblies 3U, 4U, SU and 6U are as follows: .

%, 1" and 1% (either 3000 or 6000 psig. rating) - Schedule 80
2” (1200 psig. Maximum rating) - Schedule 40

These units are normally furnished constructed of carbon steel. However, all parts can be supplied from 300 series

stainless steel or other machinable metal. Free outlets are sometimes supplied with threaded or welded connections at
no additional charge.

All units are designed with 30 degree angular seating. When ordering standard or compoasite discs, please state that the disc is
for a (UT) union type holder. By doing so, 256% will NOT attach the tags to the disc, and we wil!l trim the disc OD to assure

a perfect fit in the holder. The tags will ship with discs as a separate item. Holes have been punched in the corner of the
tag, so they can be wired to the union during installation for positive disc identification.

. Union assemblies #2U and #5U can be supplied with a muffied outlet. This prevents
any fragments or product from dispersing direct from nozzle. Also, there is a reduction
in the noise (db) level at burst of the disc.

Dimensions and maximum pressure ratings are listed on Page 2.
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DIMENSIONS
MAX OVERALL HEIGHT {Inches)
PIPE RATING | HEX
size | psiG SIZE U 2u 3u 4u BU 6U
172" 3000 1.3/4" | 1.6/8"” | 2-3/8 | 2.1/4" 1-3/4'" | 2-3/8" | 2-1/4"
1/2'" 6000 2 1-7/8” | 2.6/8" | 2-3/4" 2-3/16" | 2-11/16"] 2-3/16"
e 3000 2-1/2" | 2-1/8" | 3-1/4" 3-1/4" | 2.1/4" | 3-1/4" 3-1/4"
1 6000 3 2-7/16" | 3-3/8" | 3-1/4" 2-8/8” | 3-1/2" | 3-3/8"
1-1/2" 3000 | 3-1/2“|2.7/16" | 2-7/16" | 3-6/16" | 2-7/16" | 3-716" 3-1/2”
2" 1200 | 41/2-j2s/8” |4 {4 [osm |40 |4
PRESSURE/TEMPERATURE RATINGS FOR
UNION TYPE SAFETY CROWN FITTINGS
MAXIMUM RATING
1200 psi ASSEMBLY | 3000 psi ASSEMBLY 6000 psl ASSEMBLY
SERVICE MATERIAL MATERIAL MATERIAL
TEMP, 300 Ser, 300 Ser. 300 Ser.
°F C. su Stainfess C. St Stainless C. st Stainfess
100 1200 1200 3000 3000 6000 6000
200 1165 1165 2915 29156 5830‘ 65830
300 11356 1135 2845 2845 5690 5690
400 1110 1110 2775 2776 5580 5550
500 1040 1040 2605 2605 5210 6210
600 925 925 2310 2310 4620 4620
700 785 825 1960 2055 3920 4110
800 610 750 1625 1865 3080 3730
900 370 670 925 1675 1855 3360
1000 140 695 3656 1485 7186 2975

To change inches t0 millimeters multiply inches by 25.40,
To change inches to centimeters multiply inches by 2.540.
To change PSIG to Kg-cms squared multiply PSIG by 0.3417.

" TOTAL P.GS
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worroRe pists SRV s )
4% ' SERIES 'Z' INSTALLATION GUIDE _
26592 INZATYPE 30° SEAT, FULL BOLTED & UNION TYPE H

WARNING 2 rs%

USER SHOULD READ AND THOROUGHLY UNDERSTAND THESE INSTRUCTIONS BEFORE INSTALLING RUPTURE
DISK. THESE INSTRUCTIONS DO NOT PURPORT TO ADDRESS ALL OF THE SAFETY FACTORS ASSOCIATED WITH
THE RUPTURE DISK'S USE IN SERVICE. IT IS THE RESPONSIBILITY OF THE USER TO ESTABLISH APPROPRIATE

SAFETY, HEALTH, AND TRAINING MEASURES FOR THEIR PERSONNEL JNSTALLING, SE?IC , OR WORKING IN AN
fioN

AREA WHERE RUPTURE DISK ASSEMBLIES ARE IN USE. £ M r

IT IS THE USER'S RESPONSIBILITY FOR DESIGN OF ADEQUATE VENTING ANDNSTALLA ADEQUATE VENT
PIPING OR DIRECTIONAL FLOW AFTER RUPTURE OCCURS WITH THE RUPTURE DISK AS INTENDED. WHEN SIZE IS
SPECIFIED, ZOOK ENTERPRISES ASSUMES THAT ADEQUATE PROVISIONS HAVE BEEN MADE BY PURCHASER FOR
PROPER VENTING OF A SYSTEM TO RELIEVE THE SPECIFIC PRESSURE. LOCATE RUPTURE DISK WHERE PEOPLE
OR PROPERTY WILL NOT BEEXPOSED TO THE SYSTEM DISCHARGE IN CASE OF RUPTURE”™ VENT TOXIC OR
FLAMMABLE FUMES OR LIQUIDS TO A SAFE LOCATION TO PREVENT PERSONAL INJURY OR PROPERTY DAMAGE.

IT IS THE USER'S RESPONSIBILITY TO SPECIFY THE BURST PRESSURE RATING OF A RUPTURE DISK AT A 5
COINCIDENT TEMPERATURE AT WHICH THE RUPTURE DISK IS TO BE USED. A RUPTURE DISK IS A TEMPERATURE
SENSITIVE DEVICE. THE BURST PRESSURE OF THE RUPTURE DISK IS DIRECTLY AFFECTED BY ITS EXPOSURE TO
THE COINCIDENT TEMPERATURE. GENERALLY, AS THE TEMPERATURE AT THE RUPTURE DISK INCREASES, THE
BURST PRESSURE DECREASES; INVERSELY, AS THE TEMPERATURE AT THE RUPTURE DISK DECREASES, THE
BURST PRESSURE MAY INCREASE. FAILURE TO PROPERLY UTILIZE A RUPTURE DISK AT THE SPECIFIED
COINCIDENT TEMPERATURE COULD CAUSE PREMATURE FAILURE OR OVERPRESSURIZATION OF A SYSTEM.

THE INSTANTANEOUS RELEASE OF PRESSURE FROM THE RUPTURE DISK CAN CREATE VIOLENT NOISES DUE TO

THE DISCHARGE AT SONIC VELOCITY. IT IS THE USER'S RESPONSIBILITY TO PROTECT AGAINST HEARING
DAMAGE TO ANY BYSTANDERS.

PARTICLES MAY BE DISCHARGED WHEN THE RUPTURE DISK RUPTURES. THESE PARTICLES MAY BE PART OF
THE RUPTURE DISK ITSELF, OR OTHER ENVIRONMENTAL MATTER IN THE SYSTEM. IT IS THE USER'S

RESPONSIBILITY TO ASSURE THAT THESE PARTICLES ARE DIRECTED TO A SAFE AREA TO PREVENT PERSONAL
INJURY OR PROPERTY DAMAGE.

THERE IS NO GUARANTEE OF RUPTURE DISK LIFE. SUCH LIFE SPAN IS AFFECTED BY CORROSION, CREEP AND
FATIGUE, AND PHYSICAL DAMAGE. THESE CONDITIONS WILL DERATE THE RUPTURE DISK TO A LOWER SET
PRESSURE. THE CUSTOMER AND/OR USER SHOULD BE PREPARED TO HANDLE A PREMATURE FAILURE OF THE
RUPTURE DISK. THE MEDIA OR OTHER ENVIRONMENTAL CONDITIONS SHOULD NOT ALLOW ANY BUILD-UP OR

SOLIDIFICATION OF MEDIA TO OCCUR ON A RUPTURE DISK. THIS MAY.INCREASE THE PRESSURE SETTING OF
THE RUPTURE DISK. IR ST A : .

CUSTOMER AND/OR ITS INSTALLER SHALL BE RESPONSIBLE FOR THE PROPER INSTALLATION OF SELLER'S
HOLDERS AND RUPTURE DISKSTNTO A SYSTEM. CUSTOMER AND/OR ITS INSTALLER SHALL BE RESPONSIBLE
FOR IMPROPER INSTALLATION AND PHYSICAL DAMAGE RESULTING THEREFROM, INCLUDING, BUT NOT LIMITED
TO, DAMAGE RESULTING FROM LEAKAGE, IMPROPER TORQUING, AND FAILURE TO FOLLOW INSTALLATION
INSTRUCTIONS. .

ENTERPRISES, LLC

.

Safety Precautions Before Installation

1. The SERIES "Z" Type Rupture Disk is a precision instrument and must be handled with extreme care. Rupture
disks should be installed only by qualified personnel familiar with rupture disks and proper piping practices.

2. Do not install rupture disk if there is any damage in the dome area. A damaged rupture disk is any rupture disk with
visible nicks or dents in the dome. ’

3. Zook Enterprises does not recommend reinstalling a rupture disk that has been removed from the holder as reinstallation
may adversely affect the joint sealing capabilities and/or performance of the rupture disk.

Fs 48



GAUGE PORT OPTIONS

FIGURE 8 (2 GAUGES)
b

FIGURE A (NO GAUGES)
N

£12- 446950

24}~3204

METRIC EQUIVALENTS IN PARENTHESES
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s
Y an
- _ 156 0.
|
1203 (S.2104A. ()
‘-":' |« ) PANEL MOUNTING HOLES

EMO TO ENO DaENSON
¥

K)
FIGURE D (2 OUT GAUGES)

FIGURE C:l GAUGE)
SPECIFICATIONS

FLUID MEDIA — All gases corrosive or non-corrosive or those requiring high
ounty requiation compatible with materials of construction.
Maximum rated inlet pressure. ... ............... ...... 500 PSIG (238 bar
) oUU F q Dar
Outlet oressure ranges 1-30. 1-60, 1-100 and 1-250 PSIG
(.12, .14, .1-7 and .1-17 bar)
e e 150% of maximum rated pressure
400% of maximum operating pressure

Design oroof pressure . .
Design durst oressure

Materiais
Boov 316L Stainless Steel
Seat Kel-F 81° or Teflon®
(Vespel* - optional for 3500 PSIG model only )
Diaonragm 316L Stainless Steel
Valve stem e 316 Stainless Steel
Soring e 316 Stainless Steel
Vaive guide . . .. 316L Stainless Steel
flow cacacrry o . Cy= .06 (3500 PSIG model)
} ] Cv= .15 (600 PSIG model)
Porting ... . .. Four High Pyrity Internal Connections (Style'A’)

Ooeratng :emperature Kel-F 81 -40°F 1o +140°F {-40°C t0 +60°C)

Tefion®: -40°F 10 +160°F {-40°C t0 +71°C)
Vespet®: -40°F 10 +165°F (-40°C to +74°C)

Wergnt tw/o gauges! . .

ORDERING INFO.RMATION
EXAMPLE: 64-2662KA 410

2.01bs. (9kg.)

compatible) fittings welded to the regu-
tator body. Consult factory for specific
part number.

FORM NO 1732

10-94 NW  20M

| BASIC SERIES GAUGE PORT NO. OF
OPTION GAUGE PORTS
BODY MATERIAL 0 -None 0 (fig. A)
6 - 316L Stainless Steel ; - :ﬁ. ::g: ; :,fz' g}
- 3-1/4° HPIC-A 2fig. D)
OUTLET 4 - 1/4° Male Swivel 2 (fig. O
PRESSURE RANGES 5 - 1/4° Male Swivel 1 (fig. C)
) 6 - 1/4° Male Swivel 2 (fig. B)
‘1’ - g'_gg ';SS"g :g;l g::; 7- /4’ Farmale Swivel 2 (fig. O)
- 100 PSIG (0.7 ba 8 - 1/4° Female Swivel 1 (fig. C)
2-0-100 Qo n {19 - va Fermate Swivel 2 fig. 8)
3 - 0-250 PSIG (0-17 bar) S - 1/a" Fixed Male 2 (tig. B)
T - 1/4° Fixed Male 1 (fig. C)
SEAT MATERIAL U - 1/4° Fixed Male 2(fig. O)
K - =319
T - Tei:on?
V - vesoel® (3500 PSIG MAXIMUM INLET
Toders only PRESSURE
1 - 3500 PSIG (238 bar)
INLET & OUTLET PORT TYPE 2 - 600 PSIG (41 bar)
A - H.P.I.C.* Style "A’ {see below)
R - Welded °" (see below IVLET & OUTLET PORT SZE___ 'A'+.06
4 - 1/4" (HPIC onty) LEER]
*HIGH PURITY INTERNAL G - 1/& Male S 'V ! .5
CONNECTIONS (H.P.1.C.) T 08 ale Swivel ~
Specify letter "A’ for Tescom High |H-1/4' Female Swivel 45
Purity Internal Connections. These are | L - 1/2° Femnala Swivel 475
machined inside regulator body and | » _ y/4* Male Fixed 1.51°
are designed to be compatible with D .
VCR® (or equivalent) male fittings — |N~ g‘u?;" './: I:f;"f:‘:’”" s
* swivel only. R-INP Of:" f emale :
. - ort: 1/4° Female
°* WELDED FITTINGS — Optional OUT Port: 1/4° Male Swivel 45
at Additional Cost K - 1/2° Mate Swivel 0I5
Staight tubing or VCR® (or equivalent - dle Swiv :

Prnted in U.S.A.

15040
so(12n

(4-26L3KRAID
4 - 2663KRHIT

CLEANING: Tescom ES 500 DI water cleaning is performed on all
64-2600 models.

ADJUSTABLE STOP: This regulator i'ncorporgtes an adjustable stop which
allows the maximum outlet pressure to be limited to any value between
the maximum rated value and 50% of the maximum rated value.

LEAK RATE CERTIFICATION ....To 1 x 10" atm cc/sec He available at
extra cost. Consult factory.

ACCESSORIES (additional cost)

REPAIR KITS:

Model Standard Repair Kit Soft Goods Kit
64-266XKXX1X P/N 389-3575 P/N 389-3572
64-266XKXX2X P/N 389-3576 P/N 389-3573
64-266XTXX1X P/N 389-3577 P/N 389-3574
64-266XTXX2X P/N 389-3607 P/N 389-36C6
64-266XVXX1X P/N 389-3739 P/N 389-3738
64-266XVXX2X P/N 389-3741 P/N 383-3740

Gauges: Consult GAUGES, section of catalog.

F LOW CHART (Metric units are in parenthesis)

REGULATOR DISCHARGE CHARACTERISTIC CURVES

~ em e ua W

ALL DIMENSIONS REFERENCE
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SPAN INSTRUMENTS DASH MAX. INDICATION
NUMBER PS1G BAR EQUIVALENT| INCHES Hg
PRESSURE GAUGE y -0030 30 2 ———
2.3 0.0., 316 SST BOURDON TUBE SOCKET -0060 50 4 --=
AND T1P WELDED -0100 100 6.7 =
0200 200 13.3 ——
DIAL DATA: _ ~0600 600 40 ——=
cize teacE): =22 B LELOSIET e
ARC OF CALIB.—-—--~— 270° . . -3000 3000 200 i
ACCURACY — 1% OF SCALE ee -4000 4000 266.7 -
DIAL FACE:———————— DUAL SCALE PSI/BAR A" ’ ~6000 6000 400 —
. SEE TABLE W I -v030 30 2 30/1
CASE; ~————=—====" 316 _SST | -V060 60 4 30/1
RING & WINDOW, ————— SAFETY GLASS 4 -V015 15 1. 3071
M%Mq.wnunnnnnnunw“m a2 1 V100 100 6.7 3071
MOVEMENT s == —————== SST LINKS AND PINS -10000 10000 666.7 —==
: . 0300 300 20. 1 ——
CONNECT[ON; === ===~ SEE TABLE Il ~0015 15 \ pp——
nrm>z_zmu~ lllllllll ANS| B40.1 LEVEL 1V ~S000 5000 333.3 —
NOTE, . ) -0160 160 10.7 ——=
: -v200 200 13. 3071
D GCALES DIFFERENT THAN THOSE SHOMN IN THE 2 - g
TABULATION NOT PERMITTED.
9 BEFORE BOXING GAUGES, CAP THE BOURDON TUBE
FITTING OR SEAL IN PLASTIC BAG. : :
TABLE Il \ QH,'onnl@n.gz i
DASH A focR ToX RTR, R WS
NO. CONNECTION TYPE REE . g by 5
) COCVMENT B WL PAOPCXTY OF
N. NPT 1.94 shng [, s " RS [ ruersr:
M CAJON VCR "(MALE) SWIVEL 2.24 %hEFQE‘ >
R | CAJON VCR (FEMALE) 2.24 P vl
PART NUMBER DESIGNATION: W [11-1-36 [1613-96 [ o | s sovomes. ¥
L 10059 11296 [ fowoer wm s ™7 [ L1118 Gos FRORD
4802- - ) XTI 15-5511696-95 % e ot _.....>:.M [11-16-95 [ orM | 11-18-95 ] OL [11-16-9
m.. [ custonen swpLieD sl o o w0 [l O a GAUGE,PRESSURE
CONNECTION. (TABLE 10) ROASIONS A= A
MAX _zm:n:mo PRESSURE N Soar: - 4802
(TABLE ) mEFERENCE ORAWTIG(S) . |(00 MOT SCALE ORavmG) [coot ma. 13669 Bltem— o
\ + DC

2
08-1710 9/09
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Purpose:

This revision has the purpose of permitting the addition of
components to the time projection chambers (TPCs) in the Gamma
Ray Imager.

Situation:

There are two time projection chambers which have. been installed
on the Gamma Ray Imager. They are covered by MESN99-020-0A)
which includes the following referenced drawings and which
sanctions the use at an MAWP of 978 psig when used with the metal
C-ring type bli ange (called a flat head in the safety note), as
shown on AAA99-104243§} on the main chamber flange, plus the
conflat blind flange 4-5/8°D x 0.75 thick on the top chamber flange,
plus the 1/2 D VCR plugs modified to give a 0.057 thick window in 5
of the 9 VCR chamber outlets and stock 1/2 D VCR plugs in the
remaining outlets. The east chamber in this configuration has been
pressure tested at 1470 psig and is tagged for 978 psig for reference

and has a 978 psig rupture disc installed to protect this sanction.

The sanctioned MAWP for routine operations is 402.psig when used
with the six-hole conflat type flange as shown on AAA99-104240 on
the main chamber flange, plus the same conflat blind flange on the
top chamber flange, plus the 5 and 4 VCR plugs in the 9 side outlets
as above, plus a 2 3/4 D conflat blind flange, modified to give a 0.118
thick x 1.25 D gamma ray window, in the central hole of the six-holer
and the five Ceramaseal part no. 19543-04-CF electrical feed thrus or
the 1.33 D conflat blind flanges in the remaining five holes. The west
chamber in this configuration has been pressure tested to 604 psig



and is tagged for 402 ipsigvfor reference and has a 402 psig rupture
disc installed to protect this sanction.

The two chambers are connected to the gas handling system via V91,
V93, V96 and V97 with Swagelok HO16 flex hose rated at 1200 psig.
The valves are NUPRO, p/n SS-8BGVCR3-C, rated at 1000 psig. The
hoses connect from the valves to two VCRs on the 3 VCR side of the
chambers.

The chambers are pressurized by filling with the appropriate
measured mass of input gas at the chamber cryo leg temperature
and then warming as required.

There is interest on the part of the experimenters in having
flexibility in configuring the connections on the TPCs in various ways
apart from the basic flex hose connection to the gas handling system.
Examples include adding pressure gages and transducers,

adding a quartz window, changing the Ceramaseal feedthrus and
changing the rupture discs to match the pressure rating of these new
components.

Plan:

The plan is very simple. Any departure from the sanctioned
configurations shall be signed off by a pressure inspector and involve
an independent pressure test of the proposed component(s) at 1.5X
the desired MAWP and installation of a rupture disc within the
subject circuit set at that MAWP. The proposed components must be
used at an MAWP at or below their nameplate pressure rating as
well as at or below the basic chamber MAWP. This pressure at the
present time for routine. operaions is 402 psig.

All departures shall be entered in the TPC log in detail on each
occasion and referenced on the following summary sheet in the TPC
log.



Summary of Departures from Sanctioned Configuration:

Brief Description Page No. New MAWP Signed By Date




