L. 3

Fermilab

E706 CRYOSYSTEM DESIGN NOTE

ET06ENO15

TITLE: LN, Argon Recondensers (14.1)

Cooldown: RD2046-NB3770

Operating: RD2047—NB3771_._ L

AUTHOR: Danny E. Burke, ME

DATE: May 26, 1987

REVIEWED BY:

Name Date

Project Manager

Date




M

B S e e A o s ak i arm b .

PRESSURE VESSEL ENGINEERING NOTE
PER MANDATORY STANDARD SD37
- ——— - - — e

W — . — OE——eememe

Prepsred by:_ Dan g“u, BSmg
Preparation date:_|O Fn [487 .
RgV. 7-6~87

1 Description and Identification
'Fill in the label information below:

This vessel conforms to engineering standard SD37

Vessel Title < 2

Vessel Drawing NMumber CCT Qrau?nqs aflached
Maximum Allowable ’ 74178
Working Pressure (MANP}) S5O PSi&/fv '

Working ‘Temperature Range +/00 °F — 32§
Contents L N2

O

. Designerrlnanufacturex / __‘,:"?","'_5? Q!’_"‘,“l,,‘ aw o

dren (cBI)
Test Pressure (if tested st Fermi) x::l_’“““

PS1, Hydraulic Pneumatic

Accepted as eon?z-ié standard by
#
of Mﬂsiml&niu%‘

NOTE: Any subsequent changes in contents, pressures,
temperstures, valving, stc., vhich affect the safety of
this vessel shall require another review and test.

Obtain from
Pivision/Section
Safety Officer

Actual signature

dnam SpaCO

 required in this

AL 8 . o
Reviewed dy: WW&M . Date: Ly é’, &7

Director's sig#tm;\(or dasi;né:) if the vessel is for manned sress but doesn't

confors to the requirements of the standard.

Date:

Lsb Property Number(s): arprr AVAILARLE
Lab Location Code: . MES mw A

Purpose of Vessel(s): o,

{obtain from Safety Officer)

iguidl Aryen Colecimeter £4pG)
Yessel Cepacity/Size:
Normal Operating Pressure (OP) _20435  PSIG

MANP-OP = 30 £ /78 PSID

I4inches Olometerq 67+ Lengthy 2’;-’

Is the sbove enough to provide relief cracking pressure tolerance plus system

uncertainty tolerance per N-9, yes

. As an option, provide a photo of th ti .
P s P pho e entire vessel in the Appendi:ganu_s

Lt




List the aumbers of sll pertinent drawings and the location of the originals. -
(Append copies). )

Drawing ¢ Location of Original
__CCI Assew (aHahed): st_ﬁ;uh.,_{_
| OPH'A{’MA;; 7‘{”" ' '
Ioptie— =t “
| , s ')
En/czyo 222a(-M0-I183272 , .
' Divi C
leo Vo zzzo-:-—mn- 183303 2
’ fennilab

Design Verification -

Does the vessel(s) have a U stamp? Yes X No . If "Yes", fill out data
below and skip page 3; if "No", £ill out page 3 and skip this page. S

- Staple photo of U stamp plate below, B et

Copy "U" label details to the side if photo _
is not clear of if copies are unreadable. - Copy data here: \

. Due_to Cenytruction
: ) ‘ e . . the
. I tags are phy sleatly
) _\ _ : _ o i Dasti v read.
- NAL Bp # 333 317
| o 1C/EV ;

MUN, TEnL 325 F

ELgon]
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On the sketch below, circle all applicable sections of the ASKE code per
Section VIII, Division I. List the yesults of #11 calculations. (Imrt
copies of calculations in the sppendix).
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_ (Re $ OT stress
Reference ASME ievel vs. actual thickness or
Itea Code Section . calculated stress level)
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vsS.
vs.
Vs,
vs.

If this vessel 1s exccptionll or had exceptimal parts, 1ist their details
under 5.6,  Yes_ ‘No' x - - e
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Venting. Provide the system schematic in the Appendix, if the vessel

- 3 Systea
safety systes sensitive.

. Is it possidle to isolate the relief valves by a valve from the vessel? -)
Yos % X

If "Yes", the system must conform to N-S. Provide an explanation on the
sppended schematic. (An isolatable vessel, not conforming to M-S violates

the Standard.)
Is the relief cracking pressure set at or below the M.A.N.P.?
Yes X No Actual setting 48p  PSIG

. {A no response violates the Standard.)

Is the pressure drop of the relief system at maximum anticipated flow such
‘that vessel pressure never rises above the following? (UG 125)

Yes X No ~——5 110% of MAWP (one relief) .
1168 of MANP {multiple reliefs)
121% of MANP (unexpected heat source)

Provide test oz; calculational proof in the Appendix.
" (Non-conforming pressure rises violate the Standard.)

List of reliefs snd settings:
Manufacturer Relief Sotting Flow Rate = Size
OPPA '
PATING ! , i
- ‘ 48 Psié [Q8ScfmBic LX[ D

AGco

-

L)

~Is the roliaf_dcvicg sn ASME stamped device? Yes x No

4 Operating Procedure _
Is an operating procedure mecessary for the safe operation of this vessel?

Yes No_ X . 1f "Yes", please append.

s Nelding Information .
Has the vessel been fabricated in a Fermilad shop? Yes Neo X

1f "Yes", append s copy of the welding shop statement of welder qualification
“and 8 copy of the Welding Procedure Specification (WPS) used to weld this vessel.

6 Exceptiomal, Existing, Used, and Non-Manned Ares Vessels | .
Is this vessel or any part thereof in the above categories? Yes N X

If "Yes", follow the Engineering Note requirements for documentation in free }
form below, : ' ’

§0317A-8
£786




PRESSURE VESSEL ENGINEERING NOTE
PER MANDATORY STANDARD SD37 D - vera——

P e R irte O—

‘Prepared by: _ Dans Burks ,- Jsme

Preparation date:_ 10 Fpn (487 :
V. -~
1 Description and Identification ~e 7 : 7

Fill in the label information below:

LA N Y ‘.

[T R SR P —

: Designefmanufacturer 7 Chicago Qridge aund

This vessel conforms to engineering standard SD37

" Vessel Title (£ <o L
. Wﬂ Obtain from
Vessel Numoer @370 RO2ey <pmm Division/Section

Vessel Drawing Number CCI Drayn attac Safety Officer
) c 72};}-%

Maximum Allowable .
Working Pressure (MAWP} S5O PS1&/fv

Working Temperature Range + /0O % —325 °F
Contents L N2

Iron (cgr)
Test Pressure (if tested at Fermi) 3:::?“““

PSI, Hydraulic Pneumatic

Accepted as copformipg 4o standard b :
' IZ ,C’%_LA‘M _ Actual signature
' —_ ' required in this
of Division/Section w_, | €pem space

NOTE: Any subsequent changes in contents, pressures,
temperatures, valving, etc., which affect the safety of
this vessel shall require another review and test.

Reviewed by: A;/Q\N - § b\;;ate: 7(,(,(.-‘1 €. ¢ ’I

v .
Director's signatur;‘ (or designee) if the vessel is for manned areas but doesn't
conform to the requirements of the standaxd.

Date:
Lab Property Number(s): aplm AVAILARLE
Lab Location Code: MES mw A ‘ (obtain from Safety Officer)
Purpose of Vessel(s):_for Cooldpwn oued presjuce mainbenmnce of tle
Liguie! Aryen Calerimeter (47G) | ‘ -
Vessel Capacity/Size: /¥inches Diametery _ 674 Lengthy 20gal

Normal Operating Pressure (OP) ' 20435 PSIG

MAWP-OP = 30 £ /&  PSID
Is the above enough to provide relief cracking pressure tolerance plus system
uncertainty tolerance per M-9. yes

As an option, provide a photo of the entire vessel in the Appendix.

6/86




List the numbers of all pertinent drawings and the iocation of the originals.
(Append copies).

Drawing # Location of Original

CCI Assew (aHached)! Oak Griek , IL
T,

Goolduw, 7483-€ o i
RD/CRYO 2220.f-mp~- ?.?272., -)

TE Egcgae: ﬁ: EE :; '

kﬁ::mm:gm:m‘rj FATE ! Research U:w!g,&'w
D/CRYD 2220.1~mbD-~ | 8230 8

Vewt iyj Reliet Views AA {48 J Depf, Feomzlab :

Design Verification . B
Does the vessel(s) have a U stamp? Yes X No . If "Yes", fill out data
below and skip page 3; if "No", fill out page 3 and skip this page.

Staple photo of u stanp plate below.

—— N

Copy "U'" label details to the side if photo ' :
is not clear of if copies are unreadable. Copy data here:

Due to Conyéruction

| ‘fag;; are ﬂkyff'cq.{ll,‘_
) o i Desycbie To read.
' g - | NAL fosgp 4 3770 -
" W 116 JE Y. @) I0oF .
Mipe. TEMP 325 F
HMER. WELDON /NC.
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‘ . On the sketch below, circle all applicable sections of the ASME code per
Section VIII, Division I. List the results of all calculations. (Insert

ST copies of calculations in the appendix).
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h Summary of ASME Code
o ' CALCULATICN RESULT
(Required thickness or stress
Reference ASME : level vs. actual thickness or
Iten Code Section . calculated stress.level)
vs.
vS.
VS,
vS.
Vs,
If this vessel is exceptional or had exceptional parts, list their details
J under 5.6. - Yes No '

50317A-7
6/86




3 System Venting. Provide the system schematic in the Appendix, if the vessel
safety is systea sensitive. N

Is it possible to isolate the relief valves by a valve from the vessel?

Yes No X

If "Yes", the system must conform to M-5. Provide an explanation on the
appended schematic. (An isolatable vessel, not conforming to M-5 violates
the Standard.) ' _

"Is the relief cracking pressure set at or below the M.A.N.P.?

Yes X No Actual setting 48p PSla
(A no response violates the Standard.) o

Is the pressure drop of the relief system at maximum anticipated flow such
that vessel pressure never rises sbove the following? (UG 125)

Yes X No — 110% of MAWP (one relief)
116% of MAWP (multiple reliefs)
121% of MAWNP (unexpected heat soutce)

Provide test or calculational proof in the Appendix.
(Non-conforming pressure rises violate the Standard.)

List of reliefs and settings:

Manufacturer Relief _ Setting Flow Rate . Siie
CooL DowNT - :
A6co Y8 PS\ & 508 Scfm Aiy _(Ix2
AT ' AP B e e el e e

I
a

Is the relief device an ASME stamped device?! Yes X ¥

4 QOperating Procedure
Is an operating procedure necessary for the safe operation of this vessel?

Yes No_X . If "Yes", please append.

$ Nelding Information
Has the vessel been fabricated in a Fermilab shop? Yes No X

- If "Yes", append a copy of the welding shop statement of welder qualification
and a copy of the Welding Procedure Specification (WPS) used to weld this vessel.

6 Exceptional, Exisfing_, Used, and Non-Manned Area Vessels

Is this vessel or any part thereof in the above categories? Yes No X
If "Yes", follow the Engineering Note rgquirementé for documentation in free
form below. S :

50317TA-8
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1 BACKGROUND

1 Background
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Total surface area for CGA calculations is: A = 20.30ft? of surface.
Total LN; volume is: 19.74 gal. LN,.
MAWP = 50PSIG/FV.
The vessels are ASME certified.
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1 BACKGROUND 3

The argon recondenser for steady state operation, reference the CCI drawing
7414-E included in Appendix A, and the argon recondenser for cooldown, reférence
the CCI drawing 7485-E also included in Appendix A, will be herein referred to
as the “operating pot” and the “cooldown pot” in this report. These devices are
to be used for pressure maintenance of the “Liquid Argon calorimeter (LAC)” for
experiment E-706, and for initial cooldown of LAC. Both pots would be used for
initial cooldown, but only the operating pot would be used for steady state operation
of the LAC, once cooldown is accomplished. The LAC is, in essence, a LAr dewar
which will be maintained at less than 7PSIG pressure. The cooling of the LAC
would be provided by the pots which receive LN, from the LN, storage dewar,
RD2045, which will be maintained at 20-35PSIG, and is located just East of the
MW Detector Hall. The LAC vessel and the pots are located inside the MW
Detector Hall.

Both pots are integral parts of the LAC vessel, since they are welded directly to,
and in fact, within, the vessel. Only a small area of the pots project through the top
head of the LAC vessel, and are nearly completely surrounded by LAC insulation.
Consequently, since the LAC and pots are “U” stamped vessels, t;.he ASME Boiler
and Pressure Vessel Code, Section VIII, Division 1, Form U-1 includes the required

information for both pots on a single form. Except for different relief device sizes

and inlet value CV’s, these pots are structurally identical. For this reason, and
because the supply and vent lines are common to both devices, this report is to
cover both pots whose MAWP is 50PSIG/FV.

Please refer to the “E706 Flow Sheet,” RD/Cryogenics Department Drawing
No. 2220;1-ME-183293, Rev. 11, the system flow diagram, Appendix B.

The relief system for the Operating Pot is provided by two devices, one to relieve




1 BACKGROUND -~ _ : 4

the vacuum jacket, and one to relieve the nitrogen contents. Vacuum relief for each
pot is provided by a one inch CVI, Model V-1046, pump out/relief, which will
relieve at less than 25PSIG. Nitrogen relief is provided by an AGCO 1" x 1" Series

80 relief valve as follows for the Operating Pot:

Set Pressure; 48PSIG
Serial Number: 86/02168

Part Number: 81588-8

Capacity: 198 SCFM, Air
| Size: 1"

Trim: Too

Body: Stainless Steel
Seats: Teflon

- ASME Certified Valve

The relief system for the cooldown pot is identical, except the relief is a 1 —

1/2" x 2" AGCO Series 80 relief valve as follows for the Cooldown Pot:

~ Set Pressure: 48PSIG
Serial Number: 86/ 02167
Part Number: 8151216-G

Capacity: 508 SCFM Air
Size: 1-1/2" x 2"
Trim: Too

Body: Stainless Steel
Seats: Tefion

ASME Certified Valve

Drawings of the inlet and outlet piping can be found in Appendix A. Please refer




~ 1 BACKGROUND ' 5

to these drawings. The inlet piping is RD/Cryogenics drawing numbers 2220.1-
MD-183272, Top View, and 2220.1-MD-183273, Section A-A. The outlet piping
is RD/Cryogenics drawing numbers 2220.1-MD-183303A, View A-A, and 2220.1-
MD-183303B, View B-B. Note that the venting vapors are contained in a vacuum
Jjacketed transfer line from the pots to outside of the MW Detector Hall to ambient;
and, that the line cannot be plugged or otherwise reduced in capacity by weather
conditions, and is nonisolatable. In addition, the relief devices are installed and
located in such a way that the cooling effect of the content.does' not influence the
device performance, hence, the valves are located some distance from the pots in

the vent piping.




2 CAPACITY SUMMARIES

2 Capacity Summaries

COMBINED CAPACITY SUMMARY

(11.310 gpm)

(110.73 SCFM Air)

(86.578 gpm)

(715.603 SCFM Air)

Pots Inlet Pots Vent
Liquid Cold Vapor Liquid Cold Vapor Warm Vapor
ib/sec lb/sec 1b/sec ib/sec 1b/sec
1.187 0.1362 9.086 0.8802 0.5883

478.288 SCFM Air)

l

COOLDOWN POT CAPACITY SUMMARY

Inlet Vent
Liquid Cold Vapor Liquid Cold Vapor Warm Vapor
lb/sec 1b/sec 1b/sec 1b/sec 1b/sec
1.152 — 7.179 0.6972 0.4661
(10.98 gpm) (68.407 gpm) | (566.824 SCFM Air) | (378.939 SCFM Air)
| OPERATING POT CAPACITY SUMMARY |
Inlet Vent :
Liquid Cold Vapor Liquid Cold Vapor Warm Vapor
1b/sec 1b/sec 1b/sec 1b/sec Ib/sec
1.152 — 6.744 0.6555 0.4382
{10.98 gpm) {64.261 gpm) | (532.922 SCFM Air) | (356.216 SCFM Air)

For the CGA Fire Condition, 211 SCFM Air is required.

Inlet capacity conditions: P, = 1.16(78) PSIG, P, =50 PSIG.

Vent capacity conditions: P, = 50 PST G, P, =0 PSIG.

Cold vapor is saturated vapor.

Warm vapor is ambient 60°F gas.




3 FIRE CAPACITY REQUIREMENT 7

3 Fire Capacity Requirement

" Per CQA-5.1.3:

Since the mylar insulation cannot be expected to remain intact, CGA 5.1.3,
5.3.3 will be applied. However, since the vessel is mostly inside the inert gas space
of the LAC, the capacity will be reduced to 30%, according to the provisions of

CGA-5.3.4. From CGA-5.3.3;

Q — Gu A.82

A = outer surface area(sq.ft?)
14

14, .7
= 5{— —)*—(2); dia = 14in.
(12)1r+(12) 4(2],¢:lm, 14in
A = 20.46sq.ft.
| _ Fi:om CGA 5.1.3 Table 1: G, = 59, so

= 59(20.46)*?

= T01L.236SCFM, Air
Thirty percent of Q is:
Q = 211SCFM, Air, capacity required . .

This requirement is by far the most stringent of the CGA requirements.
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4 Outer Vessel Relief Requirement
Per CGA-5.13, 4.9.2 and CGA-341, 6.(13.):

Required Area = Ar = 2.4F — 4sq.in./lb. X Vs
Vi = Liquid Volume x 8.36l4/gal. H?0 |
7 ,12.75 . gal.
Ap =0, . = —(—=—)*(8)(7.432=—
r = 0.00024(8.36)(V) V (55 )()( I
Ag = 0.00024(8.36)(19.737)  V = 19.737gal.

Agp = 0.03963¢.in.

Relief is provided by use of a CVI 1" Model V-1046 pump oﬁt that will relieve at

less than 25PSIG and whose relieving area is greater than 0.0396 sq.in.
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5 Liquid Capacity

Since the operating pot and the cooldown pot must both relieve to the same vent
line, both pots are studied to get the combined capacity of the system. To facilitate

these computafions, the circuit can be schematicized as shown below:

1

'N32 : ‘ =t A ~ N28 Nﬂ NZG Hzf :J:a, g

; . | SO 1) ,30 1S o S L o
. o 15‘0, Cee Mo . )?

BL SR (LA

Irworons
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The resistances given are due to fittings, section changes, etc. The relief valve
flow can be found from
k = 891d*/CE Crane Tech Bulletin No. 410
‘where & = f(L/D) resistance
' d = valve diameter

Cy = the valve coefficient of velocity

For the operation pot, element 85 of the schematic, Cy = 6.07. and d.= 0.5inch,

so
x = 891(.5)*/(6.07)*
k = 1.5060, operating pot relief valve.
For the cooldown pot, elgment 20 of the schematic, Cy = 15.59 and d = 0.8£nch:,
S0

x = 891(.8)*/(15.59)
k = 1.50, cooldown pot relief valve

Mass fiow rate then will be evaluated from

m o= dqu_gL_(ldAAP_{_AZ)
_ Ck
C = 16913 |

.where d = Pipe L.D., inches
AP = P,— P, PSIG
n = fluid density,ib/ft*
g = 32.17T4ft/sec?
AZ = Zy— I ft

k = total overall equivalent resistance
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The equivalent resistance for the four flex line sections in the circuit were eval-
uated according to the manufacturer’s data, based on LN, flow.

For the cooldown pot flex line, element 25 of the schematic, the equivalent length
should be 18.30ft of flex line, ID = 2.635 inch, and for the operating pot flex line,
element 55 of the schematic, should be 25.2 ft of flex line, ID = 1.6820 inch. For the
common vent flex line, element 165 of the schematic, should be 270 ft of flex line,
ID = 2.157 inch. The inlet flex line section, element 140 of the schémét_i'é should be

taken as 540 ft of flex line, ID = 0.884 inch. These values can be obtained from

. (02.2722 x 1073d%)? Apg
m2

and
fé

L=f

where Ap, m, and d are given by the manufacturer.

These values and all other notable forms of resistance are tabulated on the next

page.
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5.1 Pipe Properties
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5.2 Nodal Elevation
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5.3 Combined Liqﬁid Flow to the Pots

The overall total equivalent resistance from node 30, the LN, Storage Dewar, to
both pots, node 1 and node 20, is kK = 247.3704.
Taking the dewar, assumed full with 25 feet of LN, at 1.16 MAWP = 90.48 PSIG,

the supply pressure would be
Py =98.613 PSIG.

Taking the pots at their MAWP = 50 PSIG, and d = 0.884 inch, 3/4 LPS Pipe,

+ 2.667 — 15.417)

m o= (884)(465 48)J 32.174 (144(98.613*50)

16013(247.3704) 46.848
m = 1.187lb/sec

m = 11.310gj9m combined flow to pots.
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5.4 Combined Liquid Vent Capacity

The overall total equivalent resistance from nodes 1 and 20, through the vent to
node. 11 is k = 166.7526.

Taking the pots at their MAWP = 50 PSIG and the vent at 0 PSIG, for d =
2.157 inch, 2"IPS,

+15.417 — _16.68-8)_

m = (2.157)2(46.848)\J 32.174 (144(50_0)

16913(166.7526) \  46.848
m = 9.080lb/sec |

m = 86.578gpm, combined liquid vent capacity
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5.5 Individual Liquid Capacity to the Pots

The individual liquid flow to the operating pot is approximately equal to the liquid
flow to the cooldown pot, since the overall total equivalent resistance from node 30
to nodes 1 and 20 is « = 262.423. As before, Py = 98.613, pot pressure is 50 PSIG

and d = .884in, 3/4"IPS.

+2.667 —_15-.417) 3

m = (-884)’(46.843)\J 82.174 (144(98.6_13—50)

16913(262.423) 46.848
m = 1.15215/sec

m = 10.9080gpm, liquid flow to operating pot or cooldown pot.
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5.6 Cooldown Pot Liquid Vent Capacity

The overall total equivalent resistance from node 1 through the veﬁt to node 11 is
K = 267.284.

Taking the cooldown pot at MAWP = 50 PSIG and 0 PSIG vent pressure, d =
2.157 inch, 2"IPS,

+ 15.417 — 16.688)'

m = (2-157)2(46.848)\J 32.174 (144(50—-0)

16013(267.284) \  46.848
m = 7.179lb/sec

m = ©68.407Tgpm, cooldown pot vent capacity

5.7 Operating Pot Liquid Vent Capacity

The overall total equivalent resistance from node 20 through the vent to node 11 is
% = 302.8805. | |

Taking the operating pot @ MAWP = 50 PSIG and 0 PSIG vent pressure, d =
2.157 inch, 2" IPS,

-+ 15.417 — 16.688)

m = (2-157)2(46.848)J 32.174 (144(50*0)

_ 16913(302.8804) 46.848
m = 6.7441b/sec

m = 64.261gpm, operating pot vent cé.pa.city.
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6 Vapor Capacities

Rather than discuss particular modes of failure, the capacities will be computed
over a wide range of values, reported and compared. Since specific heat ratios
above 1.4 are difficult to find in the literature, and as matter of convenience, a
direct solution of the differential equations for the compressible flow influenced by
friction was accomplished. Verification of these results can be made by using the
Fanno function values given.

Notes on verification, using Fanno functions:

1. Since the fL/D parameter, evaluated using Fanno functibns, is independent
~ of the differential equations saived then (fL/D); — (fL/D): = fL/D of the
pipe analyzed; i.c., L, = 2 (fL/D), - (fL/D)z].

2. At the inlet or the outlet, Fanno functions provide that

m [TO C,J (K—1\]} _
POA[ p ( K )] = F(mach),

80

_ g K _|°
m = F(mach)POA [To C,J (K - 1)] ’

where
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m = mass flow, lb/sec
F(mach) = value of the function at a mach number |
g = 32.174 ft/sec
J = T17.8 {2
. A = cross sectional area, ft?
C, = specific heat £Z7
K = specific heat ratio
- TO = gtagnation temp, R
PO = Local st#gnation pressure, Ib/ fi?
PO = Puasic/ F(mach)

6.1 Combined Cold Vapor Flow to the Pots

The overall total equivalent resistance, expressed as equivalent length usiﬁg a fric-
tion factor of 0.027, is L., = 674ft of 3/4 IPS Pipe, ID = 0.884 inch. This is
evaluated from node 30 to nodes 1 and 20.

- Taking the LN, Storage Dewar at 116% of its MAWP = 105.18 PSIA and the
pots at MAWP = 64.696 PSIA, the output results given on the following page give

a mass flow of

m = 0.1362lb/sec

m = 110.73 § CFM AIR,combined cold vapor flow to both pots
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6.2 Combined Cold Vapor Vent Capacity

The overall total equivalent resistance, expressed as equivalent length using a fric-

tion factor of 0.027, is L., = 1110.140ft of 1-1/2" IPS Pipe, ID = 2,157 inches.

This is e.va.lua.ted from nodes 1 and ﬁO to node 11. .
Taking the pot pressuré to be MAWP = 64.696 PSIA and the vent to atmosphere

at 14.696 PSIA, the results given are

m = 0.8802/b/sec

'm = 715.603 SCFM AIR,combined cold vapor flow to vent
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6.3 Cooldown Pot Cold Vapor Vent Capacity

The total overall equivalent resistance, expressed as equivalent length using a frie-

tion factor of 0.027, is L,, = 1779.4185f¢ of 1-1/2" IPS Pipe, ID = 2.157 inches.

This is evaluated from node 20 o node 11. | | |
Taking the pot pressure to be MAWP = 64.696 PSIA and the vent to atmosphere

at 14.696 PSIA, the results are

m = 0.6972 lb/sec

3
il

'566.824 SCFM AIR,Cooldown pot cold vapor vent capacity

6.4 Operating Cold Vapor Vent Capacity

'The total overall equivalent resistance, expressed as equivalent length using a fric-
tion fa,cfor of 0.027, is L., = 2016.3989ft of 1-1/2" IPS Pipe, ID = 2.157 inches.
This is evaluated from node 20 to node 11.

Taking the pot pressure to be MAWP = 64.696 PSI{A and the vent to atmosphere

at 14.696 PSIA, the results are

m = 0.6555!b/sec

m 932.922 SCFM AIR,Operating pot cold vapor vent capacity
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6.5 Combined Warm Vapor Vent Capacity

As before, the total overall equivalent resistance, expressed as equivalent length
using a friction factor of 0.027., is L,y = 1110.140 ft of 1-1/2" IPS Pipe, ID = 2.157
inches. Evaluated from nodes 1 and 20 to node 11.

Taking the pot pressure to be MAWP = 64.696 PSIA and the vent to atmosphere

at 14.696 PSIA, the results are

m = 0.5883lb/sec

m = 478.288 SCFM AIR,Combined warm vapor vent capacity
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6.6 Cooldown Pot Warm Vapor Vent Capaf:ity

As before, the total overall equivalent resistance, expressed as equivalent length
using a friction factor of 0.027, is L., = 1779.4185ft of 1-1/2" IPS Pipe, ID = 2.157
inches. Evaluated from node 1 to node 11. |

Taking the pot pressure to be MAWP = 64.696 PSIA and the vent to atmosphere

at 14.696 PSIA, the results are

m = 0.4661lb/sec

m = 378.939 SCFM AIR,Cooldown pot warm vapor vent capacity '

6.7 Operating Pot Warm Vapor Vent Capacity

The total overall equivalent length using a friction factor of 0.027, is L., = 2016.3989ft
~of 1-1/2" IPS pipe, ID = 2.157 inches. Evaluated from node 20 to node 11.
Taking the pot pressure to be MAWP = 64.606 PSIA and the vent to atmosphere

at 14.696 PSIA, the results are

m = 0.43815lb/sec

m = 356.216 SCFM Al R,_Opera.ting pot warm vapor vent capacity. . i '
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APPENDIX A

Contents:

CCI 7414-K, “LN; Vessel Assembly, Argon Recondenser (Steady State)”

CCI 7485-E, “LN, Vessel Assembly, Argon Recondenser (Cooldown)”

RD/Cryogenics 2220.1-MD-183272, “Tee Section, Transfer Line, Top View”

RD/Cryogenics 2220.1-MD-183273, “Tee Section, Transfer Line, Section A-A”

RD/Cryogenics 2220.1-MD-183303A, “Vent and Relief Piping Assembly, View

A-A”

RD/Cryogenics 2220.1-MD-183303B, “Vent and Relief Piping Assembly, View
B.B" : _ S _ .




PR
) !.:w:é ~CITEE FRETICLE FHISICS .
\‘ i’ Chicago Bridge & lron Company ) FreDd loBuowic 2 £70k -7,7(1 gjgéﬁ
’ et LETTER OF TRANSMITTAL
Mull.ng Address;
e e 0507 o 11/18/85 CoNARCT M0 g5 1553
Phone: 312:-844-3750
o Univarshy of focheste e 35 163D ARGON DERAR
Department of Physics & Astronomy —— -
UNIVERSITY OF ROCHESTER

River Cempus Station

Rochester, NY 14627

S

FOR FERMILAB /DOE

BATAVIA, ILLINOIS

ATTN: Professor Frederiek Lobkowicz

j

the tollowlng ltems:

(] Undaet separata cover via

wE ARE 3ENDING YOU [ Anached

O drawings O prints Oscecitications Jchange Order
3 copy of letter O pians Dewt sheats a
COPIES DATE MARK BESCRIPTION

‘

—a—

THESE ARE TRANSMITTED a8 chackad balow:
' {7 For approval
O Foryour yse O Approved as notad
& As req.uoeied
3 For taviaw andg comment

(o]

{0 Approved aa submitted

] Returnad for corrections

] Resubmit . €copies for approval

O Submui
O Retumn

copies tor distribution
comected prints

] RETURN DUE

18

Attached Please Find One Print of Form U-1 & U-1A Manufacturer's

REMARKS
" Data Report For Pressure Vessels. If vou Require Any Addmonal Information.,
Plegse Let s Know.
'DCE Transmittal File #851553

COPY 170

‘3;@@4/“,2,

Y (‘.n‘np\tﬂ




. ) N R v
Eﬁé

i . - -

Al
! o .
: FOCHESTER PARETICLE AL ZICT _
’ FCAML MANUFACTURER'S DATA REPORT FOR SSURE VESSELS
. (A ernatli s Ferm ior Single Chamber, TompleTely Shop-Fibiicated Valiclt Oniy)
h ™y . As Required by the Provitiong of the ASME Cods Rulas, Section VI, Division 1

T T S

—— S - i —_

o MaRGTeCiureg and cerydied "___Hclg_g_n*_ln_c_._,__s_.l:i‘:e_;:?{r_a—a.r A‘V:_._:- Clark, New Je:sey_ClJaEs

Tyt gl p ey O maten e )

i
| 3 e o yefah, Inc,, P.0, Box 485, Kenilworth, N.J. 07033

T v S g b

,' 2 Locavga gt guuuu.on._i_ln,ixem:y_ni Rochester, Rochesrer, N.Y.

Pawrest ard sde wm]

« reoe¥ert, Tank > 3381-182 =~ --a J414-E/7483-E 3770/3111 1985
M d M oeaas rgeus et |yt B LI Dy by b LLE LN SR ATy -

3. The thumica! ang Phviica! orocertien of 1Y partg mest Whe riquirgrnents ef matertal wrcificetigny gf the ASME sniLra AMD Fagas
3

» WIg0CL EC 28, The aeign, LoOnttiyctian, end wOrk manin:g coalgrm (g ASME Rutas, Bavrinn V111, Gtyiqi 1 - 5
™ 12/31 /84 ‘ N T . —————
Aun.-- Werat Comrs Conr m, . T s v 2w 00 I
S Shetl ‘iA—;i!Z«BOd " 0 1'“0-3@" . 3I_3I!
en Homr %o Creael LTE N P Bare dlow bnt Do 1 Y & Qo it Uy g s
L Seamy: - d__ XNone 70 None None i
Ly Womgeg Qow AT ot o L LI WY famg | #} LT Bu cvigey Dow,, ot i lane -,
L e ey . o L Rumt - T
0. Heeds. lal Mexl, SA"Z 40‘30& B My, SA‘?‘O‘;O&
R 1wy, Ny Gondal "Eart M, Ceaget
{ LoveramiTao W arum Corrgca Cromn Knuzkly | LT Cam eyl Mer gy, i Blgr Gl b Prgag e
i #xvom Lyl | LETEFreY Anmgacy LR Agsur B YT LITIR [P Drarheeny Iy ret or e =
| Top 5/8" 0 Flat RIS AR
~ 1Botton 5/8" 0 Flat ! 12-374" Flat

If remoavable, hotts used {describe othar teatenings) Singl, Fillet Weld

- . Maws SO/FY Dul at max. tamp. 100 :

- Min, temp. {when legs than -20%F) =32 5 *F, Hydr o St T O KRy Tet1 orepurs 75
& 10, Nocrles, Intpection srg 18faty valve ooenrnge: C '
H ¥rpase o L] Ty [ PR RF S -
' Mrar Darel Digon I N n:-’-!-n tvor Mot ’:'-‘ v:n Ag::.r-.s b
] In & Our 12 11/2"  ipgrederd  sa-3)2- oo T.3097 Yone Helded | Head
! o O’Ut 2 1” Buttueld‘ Sr\"%:g . 20 ar na— ][glded _____Bgéd
; In & Out 2 3f16" Buttlald SA-243-304 L0435 SK:‘%‘- =J0% Welded Head
! | ___ SAFETY VALYES BY OIHERS. | i l
é $1. Suosoru: svire No Lugs Lege cwer_Nonge Artaches '
< . } (L T ey ey -] ey g e f

12, Remrarks: Manufactucar's Pectlas Datd Reparts procariy identitied dnd signed by Commirioned Trepectory have been futnithad tor the foliowing iemy g
tha repart: Nene :

Pamt ol gal vhork dpomini Uy Y warts bt Bhiteteem, somgf

' _.'_Lluaﬁﬂlﬂ_gr_e_ugon Recondensers for non-lathal serveis, -.
—XLustonar P.0O, No,. 9089,

CEATIFICATE OF SHOP COMPLIANCE .
Wi cortily thet the 1tgtamenss Made IR tHhis (IDACT arg Correct wnd that afl deteils of gmign, matertal, consrrueen, sng woikmanghip of thi vessel con

‘ Torm 10 the ASME Cade for Presiure Veussle, Btetion VIl Diviian 1, “U* Camtilicate of Authorlzion Ne. ) upites A'UB .10 . T#_?_
: Datr &/ 7/85 Co Aeme Ye ld_@ﬂ, Ing, Sqgned e

Wyt m e ) ady

: CERTIFICATE OF BHOP INSPEGTION i
Ve construcieg by _neldon, Ine. .t 51i Teginﬁi Ave., Clark, New Jergey

1, tre Undersipned, haiding 8 vehd gommipion s 43 Ly He Nettonel! Boarg o¢ goder 4nd Prusssrs Venel inwnectors and/or tha Erard Qf Prdvinee af

New Jersey and ernigyeg vy N.J. Dept. of Labor of Trenton _
#vd ifipected the component desacihed In W Magnylscoyrar'y Data Report on 5/7 . I'L. snd sta19 that, 10 the bav of
e knowirdgs and bellel, thepManutacture han ¢oritrucind this Pratture vaisal in KCrasdance with ASME Cods, Sectien VI, Owhien 1, Sy tigring

-

\ this tartificate neithar yha Intpactu mae hig tmoioysr Mak ey a0y warrEnty. szDretyed Br meiad, COnterming the ortsturd veus! dncribed in this Mygnu
j faiyrec's Data Mapert, Furtharmore, ne.ther the tricwcror mor e #mptever 1hall be hanrg in 47y Manndr 196 a0y peronal ipury 9F BrENIrly aamede

L B T - f_{‘? —_— el --l-—‘l,\"- 3 - -"-’-f".‘",.,,_ _..___-___Cﬂ‘\-\-\”Q“I...N.Byl.[.l.j.::;Js.z.l— .-
) tl . Mt W e it - .

or i log of gay 4 ind $ruging from o+ ¢gm}y[l1 reith Thag anection

-




i

e

L RO-ESTER FRFTICLE PHVEICS _ .
. e L. rli"a."u i e we
) FOAM U1 MANUFACTUREH'S OATA REPORT FOR PRESSURE VESSELS CHK D ;__TCP i1 Jul 85
3 As Required by the Provislons of the ASME Code Rules, Section y!il, Division 1
Cont,

Chicago Bridge & lrom Co. St. Geo. Rd. & IL Rt. 50 Kankskee, IL 851553

. Manufectured and cartifled by
TN erna 4o ad we mamuiscrus ovh

University of Rochester River Campus Station

(Narhy ¢ne saaress ol purohader]

Rochester, NY

3. Msnufactured tar

3. Locetion af lasallatlan Fermi National Accelerator Lab Batavia, IL
. {Name gnd s 1Hv)
4. Tyoe Vert, C4773 --= 1 Rev, 1 4778 1985
by’ s memg M} L [ at ), oL s b O]

tvar o e, et
hlin and Presmire Veusat Code. The drtign,

4. Tha shemlcsl and physical progertiss of afl parts mesT The requiramants ot matwlal pecificetions of the ASME
sorwtni g tien, snd work manship conform te ASME Aufet, Beation VUL, Division 1 1983
B Togn
Summer 84 e : ==
Adapoeriel S0y } Conti Tiult Pow. Toraest mrvent g G- 130
rems §~11 amc? 10 be comalated for single wall vatseln, jacketd of Jacketed vossaic or ahallz of hest ud‘unpc"s| -
o gren: _9A240 TP 304 9/16 - 17'-0 28'-0
arl Hewm Ry Jemtut e Th Gt Core dtom, {ml Do (0. (M4 A0 T Gws o dith &
Y. Seame: welded DBL. : ' ' Spot . 85 ---
Lt (Ot | Bt} AT oo tu [LI. Y] . Wl Qeep { FI
— Welded DBL. : Spot . 2
Tyoma GowmiDw . g AT (L, bemg o Fud) Ne 4t Cowiem
A, Hesgn: {x] Matl, SA240 TF 304 ) u"{.___ﬂiSASIB’?O
(Gpec Na . Groost : ihowc Mo Giade)
I Laction tTes Minumum Covrotign Crawa Kruckle Etgirgat Conual Hamrpher <t i Suta it Pmarure
Bamewnin, Drmdat Taigumavs P [ T¥ [N Apdoy Aste Aget Angie Apur Ouamates 1Cormer or Concmrel
iortom 5/8 --= e to g:1 ke i --- Concave
["' | Top 1 1/8 --- --- --- --- .- --- 20¥ ---
I ramcweb's, balte died {desaribe other funteningt) 104 -1 1/49 St\.ld Bo SA193‘57 :
gt Boec Mo Gr Sue Mol
8 Typsof Jecket T Proal Test
1Q, Jacket Closurd 1f bar, give dimengions tf botted, descrive 9 aetch,
1D st on 34 Dgee b waid DA, wel . )
329 *e

%% Min. temp. (whan e than -20° 7}

11. MAWFP 16 pul 4t MEx, IO 1Q0
24 pal.

Myoro., X 3 Xodb i test pross

Rems 13 #nd 1310 be compiated for Tube nactrony

12, Tubsshsan: e . ——
Srararary Matl tSuec Mo Gr) Dram [ i {Butnetl 18 Soswmat Nam Tra im) Conr ANpm {01 Arigth Jvwaried Boliad
—ntean
Faparcng Mal cSpee Mo, Q71 Duam gl - o Thi Al Covs Aliow DA} Anach
13, Tube: it
QD ) Hom tm im o Qeopsl Wy ot SypeiBieaghie W)

Mot (Gpec ka. Tr)

amplated for mner chambert of jecketed vasasit & chancrels of hawl eachengect

Rema 1417 incl te be g
ta, Shellt ' honliond
en Lhpwe By Goutwt g, Tod fot i Cont. e (ol Doowu LD I h mt L Wrglie b w1
-
18, Gearne: —
4y (DM, by | AL thasr w Folll [ L 3L"] - TSR

P ]

's-nm‘Wi & T iloet Pytup o Fuifl

1 o
18, Kesas: (s} Madl, i {b) Matt
Epec Na . Gradel hetc Ne. Greasi
Lot (Tos. Minmym Cotasan Crowa [ F ] Tikpteck! Coretul Marvsgrgrntl et Ty S Ty ]
 drrem Eooet Thach ratt Allgwarn L ] Apchut LY Apts Anghe gkt Soprret Cemrs or Conereal
st '
™~
1f remgvasie, Doirs used {desatibe Othes tagtaningt}
. it G345 Mo, Or. Bge Nel
17, MAWP, o4l 3t mes, TemMp, "p. Min, tema, {whgn tees Ihen 20" iw.

j— ] | B
e eeeetmas framm the Order Dept., ASME, 343

Wygra prey.. 0f COMOG. tedt prowd.,
£. e71h 81, New vorx, NY. 10047




. '?':

S

e

i PN
B ~EITEE PRFTINLE PHOSICS F Lol
- Form U-1 (Baak)
1B, Mogzies, Inswcection sna Bafety Veive Qoanings:
P - [ Teo — g Rt wriac L] Py
Floass Cumdbey Qrerm, om 1 - e Tk, L A ey
upture Disg 1 § Fig SAJ12 TP 304 .322 | SA516-70 Welded Top -
2 Kecona. 2 ‘14 Stub SAJLZ TP 304, .JI757 1 SABIG-T0 Wolded Top
w Vent kFill 2 1 & 3/4] Stuh SA312 TP 3ndi .15¢ - -~ { Wolded Top -
ump Qut| 1 Flg SA312 TP 304 216 -~ Welded Top
Feed Thryu 7,1 {10 & 3 Flg SALD5-1 363,216 1 SAS516-70 Welded Top
{utehk Mtgi 30 B Fig SA106-R 322 === Welded Shell
auid Fiiil 1 3 Stuh SA3I2 TP 304 L 300 .- Welded Shell
risa Relief 1 6 Flg SA312 TP 304 .J22 SAL16-78 Welded Top
wress Porf 1 24 Fig SAlD8-B «LAT3_1 SAR16-70 Welded Top
19. Supsorte:  Suint No Luge 4 Loos — __ Other bt Actached -
{Yey ov ney 1Mt (L3 Detoriba} e g prd Mwl

13 prooerly ldamifisd and signed by Commiceioned 1npestors have been turnished for tha following

v Q. Mamacka Maenufecturer R
' u '\”. ﬁé'cor'{’éensers item 10, Welden Ine. 3381-1 & 2

iterma of tha reccry:
THarm 8] Jom AGm St I | e L ey Py vy 1 Pt

CERTIFICATE OF 8HOP COMPLIANCE
'tﬂ'v that the stetements rmade In thig report dre Gorrect snd that afl detsils ot uuign materlel, conetruction, and woarcmanship of this vessel can.
turin to the £ 5L Code for Previuen Vesals, Section VI, Oivision 1, )
Ut Certificate of Authorization No. 35 axpiree _4-30 .18 R7

Cate 10/4/85 Ca, name G o Bri ; 2 Signed

{ Tartarerl

[ =3

CER HCATE OF SHOP INSPECTION

Vess somructad ov2Nic2go Bridge & fron at Kankakee Shop

i, the undergigned, hoiding 8 valid commimion ismisd by the MNational Bostd of Boiler ans Framure Vewel [nepectors and/of the Gtate or Province af

1Hinojs ard emotoved vy HSBI & 1 Co,

heve Inwaecred the Dreesusre vivosl descrioad jn this Menufewrtre Deta

-
Asoort on OCt . w_ﬁﬂ__ And atate that, to the beet of My knowiedge snd beilaf, the Manufacturar hey canstructid this .
Detevadta veieal In sccordance with ASME Cade, Jection VIN won 1. 8y signing thiv certiticpiy aaithar the Inector nor his adiayir makes any wer.
rency, sapreteed or Implled, concarning mc ure vesiad -ﬂuhc!uur 1 Cata Regort. Furthermore, neither the Irnosccor Aor Mg em- -
payer lhl!l b! liabie in any menner for any c ﬂmev lm‘y‘{t & lows of any t|nq arising from of tonnected with thiy insowctinn.
ome__10/4/85 Signed commisions N B, 9857 [L. 1302

u-.l.--u [ TN 1] Dot 1 Bore, §men, Provrmnd dred s}

CERTIFICATE OF FIELO ASSEMBLY COMPLIANCE
Wa cortify ™t the fleid sssembly conctruntion 97 sl marts of it vansl s8nfarme with tha reduiremants o fectlan Yill, Olvision 1 ol she ASME bolier

ond Precsurs Virsel Code
U Certifleare af Authociration No =2 —

=y . axpires 4 - e X% 7‘—
ome_tl- €- €5 Co. name CHICkdD FRipGe ! Trod ta. Signed
'H”“ﬁuml—q——.ﬂ

CERTIFICATE OF FIRLD ASSEMBLY INSPECTION i
1, the underugnad, Ralding e valld commimian bsued by the Natkansl Soerd of Bolier and h....;r. Vel lm.ﬂou and/or the State or Provines of

e
Jecisdons k3 . h snd snpiaysd by B ‘& I I &
of HAHEQ}” L By e COmpered the ratemnanc In wis Manutedturer’y Date Regornt
s . 0ol Included In the

with the described pressurs vesmel and rtety that parte n!mod 10 #¢ dats Htemy
:ate of P00 Ineostion, have besn intected By me ard That, t0 the Sest Of my Enowledge and belf, the Mam:'scrurer Nat COMINLCTd #nd tssem:
Al proewssre vewed (D M0organce with ASM2 Cod-. §aatioa VI, Dwirian 1. The dsecribed vessel was lnapec ted ¢ndd subjscted 10 o hydrostetic e
wrOr nar B Qv e mak e any Wrranty, sudressed or Implled, concerning the preissre
ore, neity lraDector nar hi ampicyer sheil be ilable Ih ary manner for gAY Davsdcsl

:'._.....i...__ntl. By signing thiy cortitica
+oveal deacribad In thiy Marafectursr’s Dary A

w roparty ¢ rel I [ L/ wl nagac
wvo‘f!_oogc.rvg’;nmc s loss of any fingfericin O‘-Im c mhlm tian, N-Bo1psY . 1307

dure Fignaa Commiuione
1Nt | Bt (vmgt sntins wemgsersd, Erimil Pogw | et Mg |

1202} o ‘ o : _ ‘ 00 117 (BACK) Rpv 2% 83




BRUNING- 40-107

23112

~— 114, REMOVE BY SAW CUTTING
~ — AFTER ROLLING

Il . DRAWN DATE
APPD. DATE |

LENGTH BEFORE ROLLIN
PROVIDED FOR)

JUL 17

5 = 73 7/16 (NO GRIP

187

ITEM PART
m- No‘

DESCRIPTION OR SIZE REQ.

PARTS LIST

UNLESS OTHERWISE SPECIFIED

Tormcinator [CYKO

CTIONS| DECIMALS | ANGLE

;| DRAWN CYKO

ocT ael
oCT 86

t |[/64 |+ 005 |+ I°

| cHeckeD N R R ke, &

Nov 86

1. BREAK ALL SHARP EDGES
1/64 MAX.

2. DO NOT SCALE DWG.

WITH ANSI Y14.5 STD's.

3. DIMENSIONING IN ACCORD| |
1257 MAX. ALL MACHINED) |

|areroveD | Z 7 _F2n Lik) P
| USED ON 2220.I-MD<19353I

MATERIAL- S.S. TYPE 304

SURFACES

e  FERMI NA
* UNITEL

iONAL ACCELERATOR LABORATORY
| STATES DEPARTMENT OF ENERGY
|

E706 LI
WELD BAC(
LIQUID

DUID ARGON CALORIMETER
::xma RING, 24” SCH. 10 PIPE
ARGON FILTER ASSEMBLY

i

114= 1

1 2220.1-MC-193538

|
i
{



BRUNING-40+107

1—318

- 7 /8 —&

T

T

24 REF

/ll4l/

1/64 MAX.
2. DO NOT SCALE DWG.

3. DIMENSIONING IN ACCORD
WITH ANSI Y14.5 STD's.
MAX. ALL MACHINED
SURFACES

_ DRAWN DATE
REV. DESCRIPTION
APPD, DATE
JUL 17 19817
s ANGLE 3 x 3 x 1/4 x 24 LG,S.S. 304 |
| MB-193567 FILTER SUPPORT FOOT |
oo o DESCRIPTION OR SIZE o
PARTS LIST
UNLESS OTHERWISE SPECIFIED |omiciNaToR | CYKO OCT 86
[FrrACTIONS] DECIMALS | ANGLES | DRAWN CYKO QCT 86
+ 1/64 |+ 005 [+ I|°| |cueckep wi,c,lc;m, Nov 8
1. BREAK ALL SHARP EDGES APPROVED | £ 7. _frf Ao §6

USED ON 2220.1-MD-|

53l

MATERIAL- SEE BILL OF MAT'L

.  FERMI NATIONAL ACCELERATOR LABORATORY

v UNITED STATES DEPARTMENT OF ENERGY

E706 LIQUID ARGON CALORIMETER
FILTER LEG SUPPORT WELDMENT
LIQUID ARGON FILTER ASSEMBLY

FULL

SCALE FILMED | DRAWING NUMBER

2220.1-MC-193537




DRAWN DATE
REV. DESCRI D
APPD. DATE
TRy (5)
b
N
N\ ‘3’0‘
R
X
\ = (2)
\ /)
\ —1/4
\
| — - | ™T1 —Ir =11 ' '
 E— e 1 =) ‘ ‘
L |/2 REF.
oz
e —
JUL 17 1987
; 5 V-1046-3| C.V.. VACUUM SEAL-OFF VALVE 1
-—— 6 7/8 o 6 7/8 — 4 MB-193566 LIFTING LUG, VACUUM HEAD 2
3 MC-193539 | 24" FLANGE EXTENDER | %
2 MC-193542 FILTER VACUUM HEAD, TOP i I
. l MC-193544 | 24" FIN. MACH. FLANGE | l
SEAL WELD
o o TV g i DESCRIPTION OR SIZE ReQ.
PARTS LIST
UNLESS OTHERWISE SPECIFIED |ORIGINATOR | CYKO OCT 86
[FRACTIONS] DECIMALS | ANGLES | DRAWN CYKO OCT 86
7 -
e //"'A /"’ 7 <|‘YP. 2-PLACES + 1164 |+ 005 [+ I°| |cnecken wo{_c / . [Nov 26
‘,'6 ’ —— S 5#4 | 1. BREAX ALL SHARP EDGES APPROVED X T Ll i 4%
' [ L= \\’4/ 1/64 MAX. Z
Ilﬁ«" <A 2 B0 ROT-SCALE WG USED ON 2220.-MD-183530
Lt A \ 3. DIMENSIONING IN ACCORD
¥/ \ A s s b | MATERIAL-  SEE BILL OF MATL
: i SURFACES
\I i
==X | NI 17 &  FERMI NATIONAL ACCELERATOR LABORATORY
™ ) g
\B% \\\ 5 ; \\\ i N D UNITED STATES DEPARTMENT OF ENERGY
/ T E706 LIQUID ARGON CALORIMETER
N\ /SEAL WELD FILTER VACUUM HEAD WELDMENT
GRIND FLUSH AFTER WELDING TAKE CARE NOT TO WARP FLANGE
lia 7. . T LIQUID ARGON FILTER ASSEMBLY _
Hm FILMED DRAWING NUMBER . REV.
bt 2220.1-“0_-193536'
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BRUNING-40+-107

<« 2 (/2 DIA, ———»
REF.

<—— 1900 OD. —

REF.

| : w3z 8
b . I I
3/4 REF. I 1
i I 1 ////()
1 D)
DAl L
C 1 il
2" 1 C 3 |/2 REF.
C N
::'!I IIC
C Jli 1)
| I |
1 II: 3/16 GAP REF.
|1y I {TO BE COMPRESSED AT ASSY.
‘“ Al o Bl Y
& G112 REF. B e e s e )
il Tl ’ !
il l|: \
| |
I |5
C LT 12 i)
J U
! J -
)| 11 C 3 1/2 REF,
C )
b TC
(@ .2
! | I
3/4 REF. [
I

g

/ SEAL WELD

\TYP. 2-PLACES

/32

A
»
DRAWN | DATE |
m‘ LES L KIF o) A
APPD. DATE
] ot e KO Z-@-%
& ADDED SUFFIX|"J TO HYSPAN P/N L 2
MAX. WORKING PRESSURE =177 PSIG
=2 MB-193554-3 | BELLOWS PIPE, FILTER OUTLET 2
A | | 7527J-5.0-.75 | BELLOWS, HYSPAN I
SUFFIX NO. -3 |
2 MB-193554-2 | BELLOWS PIPE, FILTER INLET D
/A .1 |75270-50-75 | BELLOWS, HYSPAN i
SUFFIX NO. -2
JUL 17 1987
2 MB-193554-1 | BELLOWS PIPE, FILTER OUTLET 2
& | |7527J-5.0-75 |BELLOWS, HYSPAN 1
SUFFIX NO. -
QY.
o o DESCRIPTION OR SIZE REQ.
PARTS LIST
UNLESS OTHERWISE SPECIFIED |JoriGiINATOR | CYKO OCT 86
lrracTions] DEcimaLs | ANGLES| | DRAWN CYKO OCT 86
t 1/64 |+ 005 |+ I° ||cHecxked w%_c,/ [ B Noy 86
1. mx ALL SHARP EDGES || APPROVED | /- 7 /' e at e
2. DO NOT SCALE DWG. USED ON 2220.-MD-193530
* P, M ageom
8. i
SURFACES

=

FERMI NATIONAL ACCELERATOR LABORATORY
UNITED|STATES DEPARTMENT OF ENERGY

E706 thﬂlb ARGON CALORIMETER
BELLOWS & BELLOWS PIPE WELDMENT
LIQUID IARGON-FILTER ASSEMBLY

DRAWING NUMBER . : ol

FULL -

- REV.
2220.1-MC-193535 | A~




BRUNING-40-107

2 3/4 DIA.

- — o —

g —

HEX, | 3/8 ACROSS FLATS

I-11 1/2 MNPT

DRAWN DATE
REV. N

APPD. pAtE |

JUL 17 1987
2 'HEX NUT, 3/4-10 UNC, S.S. 304 |
| | 2244-A16-20- ||MOTT SINTERED METAL FILTER
AQO-10-AB | 300 SERIES S.S: IOM |
g RARY | DESCRIPTION OR SIZE Q.
PARTS LIST
UNLESS OTHERWISE SPECIFIED |ORIGINATOR | CYKO OCT 86
[FrACTIONS] DECIMALS | ANGLES | DRAWN CYKO OCT 86
+ 1164 |+ 005 [+ I° | [cHecken WGt <\, Nov 86
1. BREAK ALL SHARP EDGES | [appROVED | 7.7 L, Lo Y6
2.DO NOT SCALE DWG. | | USED ON  2220-MD-793530
o A5
| MAX. ALL MACHINED | MATERIAL- SEE BILL OF MAT'L
SURFACES '

FERMI NAﬁlONAI. ACCELERATOR LABORATORY
UNITE£|) STATES DEPARTMENT OF ENERGY

E706 LIQUID ARGON CALORIMETER
'FILTER ASSEMBLY -

LIQUID ARGON FILTER ASSEMBLY

2 = ' 2220.1-MC-193534




[ DRAWN DATE
REV. _ DESCRIPTION

APPD. DATE
)
9.00 0.D. REF.
|
|
JUL 17 1987
3 HEX NUT, |-8 UNC, S.8. 304 |
12" SCH. |0 PIPE CAP, S.S5. 304 |
| MC-193547 12" FINMACH. FLANGE |
- o | DESCRIPTION OR SIZE g
[\ / PARTS LIST
316,/ \SEA'— WELD UNLESS OTHERWISE SPECIFIED |ORIGINATOR | CYKO OCT 86
CTIONS! DECIMALS | ANGLES | DRAWN CYKO OCT 86
t 1/64 |+ 005 |+ [° | |cHEckeD Wity <. Nov 86
1. BREAK ALL SHARP EDGES | APPRO ) Zf/ "frou g€
1/64 MAX. | veo | P75 E B
L D0 NOT SIS WG USED ON 2220.-MD-193530
S. "
SURFACES

%  FERMI NATIONAL ACCELERATOR LABORATORY
* UNITED STATES DEPARTMENT OF ENERGY

E706 LlQUID ARGON CALORIMETER

CAP & FLANGE WELDMENT
LIOUIDEARGON FILTER ASSEMBLY
SCALE FIWED | GRAWING NUMBER

el . st | 2220.1-MC-193533




DRAWN DATE
REV. DESCRIPTION
APPD, DATE
60° TYP,
TYP. 6-PLACES
/4
-
5718
v
— 3/8
8 MB-193556 FILTER SUPPORT LUG b —1—-
| # B HEX HD. BOLT, 7/8-9 UNC x 4 LG. 12
. | | i i : S.S. TYPE 304
' T 6 MB-193584 | PIPE STUB (INLET) 6 1/2 LG. |
L7132 . \ 5 | MB-193581-2 | PIPE STUB (RELIEF) 6 1/2 LG. |
; 5 y “ MC-193546 | 12" FIN. MACH. PIPE CAP |
i ; TYP. 12-PLACES
: : e |\ 3 MB-193570 | WELD BACKING RING, 12" SCH. 10 PIPE 1
H
5 2 MC-193545 | FILTER BODY SHELL I
2 12" FIN. MACH, FLANGE
N /SEAL WELD | | MC-193548 |\ /NDIUM GROOVES ’
TAKE CARE ITEM PART Qry.
. 3n6[,”  \UNOT TO WARP FLANGE NO. NO. DESFTONOF St s
: PARTS LIST -
\ UNLESS OTHERWISE SPECIFIED |ORIGINATOR | CYKO OCT 86
[FRACTIONS] DECIMALS | ANGLES | DRAWN CYKO OCT 86
; ; + 1/64 |+ 005 |+ I|° |checkeD wWhe [ K. |Nov PG
: ‘ © 1. BREAK ALL SHARP EDGES APPROVED % 4 o e IR
:/ 116 l/liz_z 1764 MAX. j f'{/ . }
| e Ao
) SURFACES
4
i & /SEAL WELD 5 T
; Siie /\ \FULL PENETRATION | FERMI NATIONAL ACCELERATOR LABORATORY
; - UNITED STATES DEPARTMENT OF ENERGY =
/ .
E706 LIQUID ARGON CALORIMETER 1
FILTER PRESSURE VESSEL & FLANGE WELDMENT |}
Pty i /BENL wEt_DC | LIQUID ARGON FILTER ASSEMBLY
«—5 3/4—w 3133,/ \IYP. 2-PLACES JUL 17 qogy-: - (¥R 5. L DUME. OUMRE - e
; 14 = | _  2220.1-MC-193532 | 1

BRUNING-40+107




BAUNING-40 107

SEE DETAIL A

24 0.D. REF,

DRAWN DATE

125

e
A

2, DO NOT SCALE DWG.

3. DIMENSIONING IN ACCORD
WITH ANSI Y14.5 STD's.

REV. DESCRIPTION
APPD. DATE
—.‘ «— | /|6 LAND
45\;/§
———t I e ——
REF. T
DETAIL A
SCALE 2 = |
JUL 17 1987
TEM PART DESCRIPTION OR SIZE 16
NO. NO. REQ,
PARTS LIST
UNLESS OTHERWISE SPECIFIED |ORIGINATOR |CYKO OCT 86
IrRACTIONS] DECIMALS | ANGLES | DRAWN CYKO OCT 86
t 1/64 |+ 005 [t I|° |cHeckeD mgg.c. <. X. |Nov &b
1. BREAK ALL SHARP EDGES | ApprOvED | U7 - e 5

USED ON 2220.-MC-193536

MATERIAL- PIPE, 24" SCH, 10 (250 WALL)

SAAX ALL BUACHIND S.S. TYPE 304

SURFACES

FERMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY

E706 LIQUID ARGON CALORIMETER

24” FLANGE EXTENDER

LIQUID ARGON FILTER ASSEMBLY

114 = |

DRAWING NUMBER REV. }

2220.1-MC-193539




DRAWN . DATE
APPD. " DATE
f CYRKRO 12-15-B b

REV., DESCRIPTION

ADDED BORED HOLE

A +.005

—3.315 DIA. BORE THRU

-, 000

24 O0.D. REF.

REF,

N

458\ »
J *— /|6 LAND

DETAIL A
4 SCALE:2 = |

JUL 17 1987

“"g'_l ":g" DESCRIPTION OR SIZE %TYQ:

e - o
4 aa

UNLESS OTHERWISE SPECIFIED |ORIGINATOR | CYKO OCT 86

Irracrions] Decimats | ancies | prawN CYKO OCT 86

t 1/64 |+ 005 |+ |° |cCHECKED W.}.C. [ |Nov 86
1. BREAK ALL SHARP EDGES | ApPROVED | Z 7 P A Lo b

1/64 MAX. J
2. DO NOT SCALE DWG. USED ON 2220.-MD-19353|

3. DIMENSIONING IN ACCORD

l

[

i

[

|

|
/-_|_\ . U WITH ANSI Y14.5 STD's.
L |

H

I

MATERIAL- PIPE, 24" SCH. 10 (250 WALL)
B A R oo s.5. TYPE 304

. FERMI NATIONAL ACCELERATOR LABORATORY
| * UNITED STATES DEPARTMENT OF ENERGY

\ E706 LIQUID ARGON CALORIMETER
SEE DETAIL A :'gl-llgLDElA. +888 BORE THRU FILTER VACUUM SHELL

LIQUID ARGON FILTER ASSEMBLY
SCALE FILMED | DRAWING NUMBER

REV,
14 = | ~ 2220.1-MC-193540 | A

- D —

BRUNING- 40107



BRUNING-40-107

S5 3/4 REF.

/14 REF.

24 R. REF,

| DRILL THRU
I-HOLE

SEE DETAIL A

e DRAWN DATE
APPD, DATE
— o 114 |@——
REF.
§Aﬁ' :e
\ \
— L—ms LAND
DETAIL A
SCALE: 2 = |
JUL 17 1987
ITEm PAXE DESCRIPTION OR SIZE R,
PARTS LIST
UNLESS OTHERWISE SPECIFIED |ORIGINATOR | CYKO OCT 86
[FrACTIONS] DECIMALS | ANGLES | DRAWN CYKO OCT 86
t 1164 |t 005 [+ I° |cHEckeD duf(,c./ .. Nov &G
1. BREAK ALL SHARP EDGES | APPROVED | /7 0 &, A 3L

1/64 MAX.
2. DO NOT SCALE DWG.

3. DIMENSIONING IN ACCORD
WITH ANSI Y14.5 STD's.

7 MAX. AlLL MACHINED
£ SURFACES

USED ON 2220.-MC-193536

MATERIAL- 24" OD. x |/4 THK. ASME
LANGED & DISHED HEAD, | I/2" S. F. S.S. 304

& FERMI NATIONAL ACCELERATOR LABORATORY
v UNITED STATES DEPARTMENT OF ENERGY

E706 LIQUID ARGON CALORIMETER
FILTER VACUUM HEAD, TOP
LIQUID ARGON FILTER ASSEMBLY

114= |

SCALE FILMED | DRAWING NUMBER

2220.1-MC-193542



BRUNING:-40+107

15.00 =
RAISED FACE DIA. REF.

12.88 DIA. >
REF.

S

%

17.00 DIA.
BOLT CIRCLE REF.

19.00 O.D.

REF.

DRAWN DATE

2. DO NOT SCALE DWG.

3. DIMENSIONING IN ACCORD
WITH ANSI Y14.5 STD's.

125 MAX. ALL MACHINED

APPD. DATE
JUL 17 1087
TEM PART DESCRIPTION OR SIZE .
NO. NO. REQ.
PARTS LIST
UNLESS OTHERWISE SPECIFIED |ORIGINATOR | CYKO OCT 86
[FrACTIONS] DECIMALS | ANGLES | DRAWN CYKO OCT 86
+ 1/64 |+ .005 [+ I° |checkep wil.c./ <X. Neoy 86
1. BREAK ALL SHARP EDGES | ApprOVED | / T L7 Aol Fh
1764 MAX. W

USED ON 2220.-MC-193533

MATERIAL- 12" CLASS |50 ANSI BI6.5
SLIP-ON FLANGE, S.S. 304

FERMI NATIONAL ACCELERATOR LABORATORY

#m

UNITED STATES DEPARTMENT OF ENERGY

E706 LIQUID ARGON CALORIMETER

12” FIN. MACH. FLANGE

LIQUID ARGON FILTER ASSEMBLY

2= 1

_2220.1-MC-193547




" DRAWN DATE

APPD, DATE
CY KO 12-1-80

DESCRIPTION

REVISED BoRE DIA.

>| &

— 1.915 DIA. 338
BORE THRU
I-HOLE

4.515 DIA. 333 BORE THRU
I-HOLE

.855 DIA. +338 BORE THRU
I-HOLE

) JUL 17 1987
ITEM PART ary.
ey o DESCRIPTION OR SIZE -
PARTS LIST
\ UNLESS OTHERWISE SPECIFIED [ORIGINATOR | CYKO OCT 86
\ 6 REF. RACTIONS| DECIMALS | ANGLES | DRAWN CYKO OCT 86
| + 1/64 |+ 005 [+ I° |cHecxed wﬁ c./ <, [Noy 86
- = 1. BREAK ALL SHARP EDGES : Aot Fe
| | T 1764 MAX. ArROVED | [ ) . L% 56
l | oot e Rt USED ON 2220)-MD-193532
_l | - * WITH ANSI Y145 ST
|
; MATERIAL- 12" SCH. |10 PIPE CAP
| | l b | 0 M e S.5. TYPE 304
| &  FERMI NATIONAL ACCELERATOR LABORATORY
- 180 WALL REF. v UNITED STATES DEPARTMENT OF ENERGY
E706 LIQUID ARGON CALORIMETER
d 12 3/4 DIA. -
REF. : 12” FIN. MACH. PIPE CAP
LIQUID ARGON FILTER ASSEMBLY

BRAUNING-4D-107

=1 | 2220.1-MC-193546 | A



DRAWN DATE
REV. DESCRIPTION

APPD, DATE

2.390 DIA. 383 BORE THRU
I-HOLE

— /4 \@——

REF.

A

.

A

=

3.515 DIA. :;%8 BORE THRU — /16 LAND
|-HOLE
DETAIL A
SCALE:=2 = |
Y /14 REF,
[
5 3/4 REF,
v JUL AT 1987
ITEM PART Qry.
NO. NO. DESCRIPTION OR SIZE REQ.
SEE DETAIL A PARTS LIST
UNLESS OTHERWISE SPECIFIED |ORIGINATOR | CYKO OCT 86
[FRACTIONS] DECIMALS | ANGLES | DRAWN CYKO OCT 86
54 B REF : t 1/64 |+ 005 |+ I° |cHEckeD wic./ <. |[Nov 86
. REF. 1. BREAK ALL SHARP EDGES | AppROVED | /7. 7z, wos &
l / 1764 MAX. LB oo
2. DO NOT SCALE DWG. USED ON 2220.-MD-19353|
A 8. -
SURFACES FLANGED & DISHED HEAD, |'1/2" S. F. S.S. 304}
L .  FERMI NATIONAL ACCELERATOR LABORATORY :
: v UNITED STATES DEPARTMENT OF ENERGY
E706 LIQUID ARGON CALORIMETER
FILTER VACUUM HEAD, BOTTOM

LIQUID ARGON FILTER ASSEMBLY _
SCALE FILMED | DRAWING NUMBER uv..
114= |

2220.1-MC-193541




BRUNING-40+107

e
L 2

2, DO NOT SCALE DWG.

3. DIMENSIONING IN ACCORD
WITH ANSI Y14.5 STD's.

125 MAX. ALL MACHINED
SURFACES

: DRAWN DATE
REV. DESCRIPTION
APPD. DATE
o— 27.25 =&
RAISED FACE DIA. REF.
-y 25.940 DIA. >
SEE DWG. MB-193568 FOR O-RING
_ : GROOVE DETAIL
I- 25125 DIA, —l
| |
‘ SEE DWG. MB-193569 FOR INDIUM ’ 03l
GROOVE DETAIL
| ]' 32/
Vi
% ’/w [0 % Q
Ve i 0 [/
¢ % 77/ |
/ 1
- 24.25 DIA. L
REF. '
29.50 DIA.
BOLT CIRCLE REF.
USE PARKER O-RING NO. 2-395
- 32.00 0.D. &
REF. JUL 17 1987
vy RARY DESCRIPTION OR SIZE L
NO. NO. REQ.
PARTS LIST
UNLESS OTHERWISE SPECIFIED |ORIGINATOR | CYKO OCT 86
IFRACTIONS] DECIMALS | ANGLES | DRAWN CYKO OCT 86
t 1/64 |+ 005 |t [|° |CHECKED 5";2’6-/ e 1 Nov &
1. BREAK ALL SHARP EDGES APPROVED : ¥ fre, J I
1/64 MAX. £ £ i

USED ON 2220.-MD-19353

MATERIAL-

24" CLASS 150 ANSI BI6.5
SLIP-ON FLANGE, S.S. 304

FERMI NATIONAL ACCELERATOR LABORATORY 4
UNITED STATES DEPARTMENT OF ENERGY

E706 LIQUID ARGON CALORIMETER

LIQUID ARGON FILTER ASSEMBLY

24" FIN. MACH. FLANGE /FILTER VACUUM SHELL

4= |

DRAWING NUMBER

2220.1-MC-193543




BRUNING- 40107

g 2725 =
RAISED FACE DIA. REF.
<8 24.25 DIA.
REF.
32 / :
7 V r/ il
/BB ATV }
] i /6 jA /]
29.50 DIA. —

BOLT CIRCLE REF.
= 32.00 O.D. =

REF.

Ex DRAWN DATE
' APPD, DATE
JUL 17 1987
e RAST DESCRIPTION OR SIZE Rea.
PARTS LIST

- UNLESS OTHERWISE SPECIFIED |ORIGINATOR | CYKO OCT 86
IFRACTIONS] DECIMALS | ANGLES | DRAWN CYKO OCT 86
t 1/64 |+ 005 [¢ |° |cHecxep wle /<. |Nov Bk
1.1:?:1%:% SHARP EDGES | APPROVED | U7 ¥ 7, #e) FL

2. DO NOT SCALE DWG.
3. DIMENSIONING IN ACCORD
WITH ANSI Y14.5 STD's.

125 MAX. ALL MACHINED
SURFACES

USED ON 2220.-MC-193536

MATERIAL-

24" CLASS 150 ANSI BI6.5
SLIP-ON FLANGE, S.S. 304

&,  FERMI NATIONAL ACCELERATOR LABORATORY
* UNITED STATES DEPARTMENT OF ENERGY

E706 LIQUID ARGON CALORIMETER
24" FIN. MACH. FLANGE/FILTER VACUUM HEAD

LIQUID ARGON FILTER ASSEMBLY

114= |

SCALE FILMED | DRAWING NUMBER

2220.1-MC-193544



‘BRUNING- 40107

12.750 0O.D. REF,

— 180 WALL REF.

5/32 x 45° CHAMFER

= e

19 1/4

%=J_L

DRAWN DATE
REV DESCRIPTION
APPD, DATE
JUL 17 1987
iy o DESCRIPTION OR SIZE art: |
NO. NO. REQ.
PARTS LIST
UNLESS OTHERWISE SPECIFIED |ORIGINATOR | CYKO OCT 86
lrracrions] pecmats | ancies [ orawn CYKO "1O0CT 86
£1/64 |+ 005 [+ I° |cHeckeD w.g.C./] .9 |Nov 86
1. BREAK ALL SHARP EDGES | APPROVED j 7. e, ey §6

2. DO NOT SCALE DWG. USED ON 2220.-MC-193532

3. DIMENSIONING IN ACCORD

WITH ANSI Y14.5 STD's. -

SUNCACSS S.5. TYPE 304

.  FERMI NATIONAL ACCELERATOR LABORATORY
# UNITED STATES DEPARTMENT OF ENERGY

E706 LIQUID ARGON CALORIMETER
FILTER BODY SHELL

LIQUID ARGON FILTER ASSEMBLY
SCALE FILMED | DRAWING NUMBER REV,

14 =1 12220.1-MC-193545




BRUNING-40-107

I ¥

15.000

RAISED FACE DIA. REF.

14.375 DIA.

13.625 DIA.

Q

NN

SN

NN

325

ST

12.88 DIA.
REF

17.00 DIA.

19.00 O.D.

BOLT CIRCLE REF.

REF.

— .03

SEE DWG. MB-193569 FOR INDIUM
GROOVE DETAIL

DRAWN | DATE
REV. DESCRIPTION :
_ : APPD. DATE
JUL 17 1987
g PAKT DESCRIPTION OR SIZE e
PARTS LIST '
UNLESS OTHERWISE SPECIFIED oRiGINATOR | CYKO OCT 8¢
RACTIONS| DECIMALS | ANGLES | DRAWN CYKO oCT I
: 1164 |+ 005 [+ I° |cuecxen wle,/ R |Nov 86
1. SHARP EDGES : : e
BREAK ALL APPROVED | £ T A, #Mau J6

2, DO NOT SCALE DWG.

3. DIMENSIONING IN ACCORD
WITH ANSI Y14.5 STD's.

1257 MAX. ALL MACHINED

e,
L 2

SURFACES

USED ON 2220/-MC-193532

MATERIAL-

12" CLASS 150 ANSI BI6.S5
SLIP-ON FLANGE, S.S. 304

FERMI NATIONAL ACCELERATOR LABORATORY

UNITED STATES DEPARTMENT OF ENERGY

E706 LIQUID ARGON CALORIMETER
12” FIN. MACH. FLANGE W/INDIUM GROOVES
LIQUID ARGON FILTER ASSEMBLY

/2= |

2220.1-MC-193548



BRUNING-40:107

4,500 DIA. BOLT CIRCLE

/16 x 45° CHAMFER

LETTER "F" (.2570 DIA.) DRILL THRU
TAP 5/16-18 UNC THRU

4-HOLES, EQUALLY SPACED

ON A 4500 DIA. BOLT CIRCLE

£.002
3.373 DIA, ——l
|

e

DRAWN | DATE

aa—— 3373 DA, ——>

SEE DETAIL A

PAT AT AT LT AT AT D T T WP AT i i

BT LT AT LA WL AT - W T

%/

5/8 BEFORE MACH.

%

APPD. DATE
USE PARKER O-RING NO. 2-236
N3
et
17
0565
— T
0585
|
0I0 R. TYP.
1132 R.
|
DETAIL A
SCALE: 1 = 1/8 JuLAaT 1087
[V RARY DESCRIPTION OR SIZE LA
NO. NO. REQ.
PARTS LIST
UNLESS OTHERWISE SPECIFIED |ORIGINATOR | CYKO OCT 86
IFrrACTIONS] DECIMALS | ANGLES | DRAWN CYKO OCT 86
£+ 1164 |+ 005 |t 1° |cwHecxkep wh.C./ 3. |Nev 86
1. BREAK ALL SHARP EDGES PP g : g
SREAK AL APPROVED 77 P Moy 56
2. DO NOT SCALE DWG. USED ON 2220.-MD-19353I
3. D'IMENSIONI;O‘G INS?D'CCOID
o A, ALL maciNgD | MATERIAL- MAKE FROM MC-I9355!
\/- SURFACES PARALLEL RELIEF PORT WELDMENT

FERMI NATIONAL ACCELERATOR LABORATORY

UNITED STATES DEPARTMENT OF ENERGY

E706 LIQUID ARGON CALORIMETER
FIN. MACH., PARALLEL RELIEF PORT
LIQUID ARGON FILTER ASSEMBLY

FULL

2220.1-MC-193550



BRUNING-40-107

e
AN < SEAL WELD

e AN

-
S

 /SEAL WELD

1/8 1/ \JYP. 6-PLACES

4 114 R.

| |

W, W "W "W W . W . . Y W . T O

EINIIIIINIERIIIIINR

/ /" SEAL WELD

/SEAL WELD
132\, \TYP. 12-PLACES

3732],/ \ TYP. 6-PLACES

JUL 17 1987

DRAWN

DATE

REV. DESCRIPTION
APPD. DATE
6 MB-193586 |THREADED MOUNTING ADAPTER &
5 ' MB-193587 |PIPE STUB (5/8 LG.) 6
4 ELBOW, 90°, LG. RAD.I'SCH. 10, S.S. 304 6
3 MB-193588 |PIPE STUB (7/8 LG.) 6
2 MB-193561 |BLANK-OFF PLATE » |
| MB-193585 |FILTER ELEMENT HUB 1
oy RARY DESCRIPTION OR SIZE A
PARTS LIST |
UNLESS OTHERWISE SPECIFIED |JORIGINATOR | CYKO OCT 86
lrracTiONS] DECMALS | ANGLES | DRAWN CYKO OCT 886
t 1/64 |+ 005 [+ I° [cHeckeD wlec./ <. 5, INoy BG
1. BREAK ALL SHARP EDGES | ApPROVED | 7 7. /ﬁ? Do F¢
1764 MAX. - - s
S S USED ON 2220.-MD-193530
o
8. i
SURFACES
.  FERMI NATIONAL ACCELERATOR LABORATORY
2 UNITED STATES DEPARTMENT OF ENERGY
E706 LIQUID ARGON CALORIMETER
FILTER ELEMENT HUB WELDMENT
LIQUID ARGON FILTER ASSEMBLY
SCALE FILMED DRAWING NUMBER REV.

2 s

2220.1-MC-193549



P.IZO WALL REF.
/ B VR i
i 3.500 OD. REF

45°

o
'

s

14 1/2

JUL 17 1987

|
|
} |
1| | ! No. o, | DESCRIPTION OR SIZE ReQ.
| ! | PARTS LIST
| 1 UNLESS OTHERWISE SPECIFIED joRriGINATOR | CYKO OCT 86
I | | CTIONS| DECIMALS | ANGLES | DRAWN CYKO OCT 86
I | | | + 1/64 |+ .005 |¢ [° |cHECKED wgc, / < .9, [Nov &6
’ : 5 112 | _ \. MEAK AU suARP eo0es  [areroveD | )T Fis, s
. 5 56 ROTECALE BWG: USED ON 2220.-MD493530
| ‘ S A VL SO
; 8. "
| 12\57_ MAX. AL MACHINED | MATERIAL- §_|$§E33oiCH. 10, SS
2.390 DIA.*33% BORE THRU SURFACES
| I-HOLE
y ¥ S, FERMI NATIONAL ACCELERATOR LABORATORY

# UNITED STATES DEPARTMENT OF ENERGY

E706 LIQUID ARGON CALORIMETER
VACUUM JACKET, FILTER INLET/DPI

LIQUID ARGON FILTER ASSEMBLY

R 2220.1-MC-193553

BRUNING-40-107



BRUNING: 40-107

5 |/2 DIA. REF.

®/

I FTFTLTTTEHG LT TETTET DTS

FiP T AL T A T BT 5 A7 il A AT

i /EAL WELD
/ wG
/// VS 1114 O
0ty

DRAWN DATE
REV DESCRIPTION
APPD.” ' | DATE
JUL 17 1087

2 MB-193564 PARALLEL RELIEF FLANGE

| PIPE, 2 SCH. |10 x 3 LG, S.S. 304
. RANT DESCRIPTION OR SIZE REa.

PARTS LIST

UNLESS OTHERWISE SPECIFIED |ORIGINATOR | CYKO OCT 86

CTIONS] DECIMALS | ANGLES | DRAWN CYKO OCT 86
t 1/64 |+ 005 |+ I° |cHEckeD Wt/ oK. |[Nov 86
1. BREAK ALL SHARP EDGES ; J

BREAK ALL ArpROVED | (/7 ,5172;,1 Lo B

2, DO NOT SCALE DWG.

3. DIMENSIONING IN ACCORD
WITH ANSI Y14.5 STD's.

MAX. ALL MACHINED
SURFACES

USED ON 2220.-M€-193550

MATERIAL- SEE BILL OF MAT'L

# FERMI NATIONAL ACCELERATOR LABORATORY

UNITED STATES DEPARTMENT OF ENERGY

E706 LIQUID ARGON CALORIMETER

PARALLEL RELIEF PORT WELDMENT
LIQUID ARGON FILTER ASSEMBLY

FULL

2220.1-MC-193551




BRUNING:-40-107

— 120 WALL REF.
|
/ |
+ 3.500 0.D. REF.
\ |
|
|
: 45°
|
|
|
|
|
b\_)
|
l |

[
: | | T
| I | |
| | I | / F
l Jf ¥ B : |

| | |
| |4 |
| | | 1 |
| | 51/2 |
| |
: | E.gg&nm. 323 BORE THRU

N

|
|
|
|
I

DRAWN DATE
REV. DESCRIPTION
APPD. DATE
JUL17 1087
e PART DESCRIPTION OR SIZE Ra.
PARTS LIST
UNLESS OTHERWISE SPECIFIED |ORIGINATOR | CYKO OCT 86
FRACTY DECIMALS | ANGLES | DRAWN CYKO OCT 86
+ 1/64 |+ 005 |¢ I° |cHecxep wi.ec. / N . [Nov s
I Ui = o,
mmmm APPROVED /?_7_- Nov 76
USED ON 2220.I—MD—'%3530

2. DO NOT SCALE DWG.

3. DIMENSIONING IN ACCORD
WITH ANSI Y14.5 STD's.

|2<37— MAX. ALL MACHINED

F

SURFACES

MATERIAL- PIPE, 3" SCH. 10,S.S.

TYPE 304

FERMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY

E706 LIQUID ARGON CALORIMETER

VACUUM JACKET, FILTER OUTLET/DPI

LIQUID ARGON FILTER ASSEMBLY

FILMED | DRAWING NUMBER

/2= 1

2220.1-MC-193552




| ; h v, CBOFTON -~ Lt
- = Lo g APPO. DATE
| < : < i X j POJR= PUMPOUT RNP RELIEF
.d":::_o.. v - = 2 T " S - -
’ : e 7 - z :
! - . ; |
»u ol " 5
: {
»
r s
v » "
-3 “rd” - g D it
P 390 (2442 ﬂH iR ’/-a.{, 939/ (27v47) | Gup- 9392 (2 x()--\l GMNe VENT
4 - —
: mv 30 mv 18 mv3ai mv iz ' " i"’"’e —_— %
; ro/e PO/R Po/R
TC30 TC 31 ‘ 7L 33
: O 7ces M- 9392 (¥ k25
‘ | v 20/ ==
ﬁi H %(m&;}
: |
! - 1 2 - - 4 -
f’—“/’ N S __ FLEX sing [ K 935/ (%% 2K {44~ 9590 (texZl) LN,
z = = S | -
! .‘ My 2014 LJ
. mveo gmv /9 ' !
i PO/R Mv4a ﬁ;\‘aﬂ‘ my 30i& ~TO EVSOI
/ DRAWING NO. 2220.1-MC- 183359
Tr.eg TL44
%:-sofwa — MUgE Sv3pee
mE oo PS/) P;f!%
| " UNION
’ ' Fles
| Loz vacvy 4 T STRUGMENT I L T IR T ‘|><' S W]E} e B ; ] - G g’
4ue {'_"'_"‘< A My 3023 L/\\__,,‘ PV 306
I P?ﬁ'ﬂSt:-J !\ - py;ﬂ)’_}—ﬂl Y
“FE. A \}J F.C. ,.|.>| ¢ - TC RAHMCELL
| . . ] ' | DRAWING MO. 2220.I-Mc~|B3359
L MSV303 MSV302
es Lol ‘ P73038 r s D Fr3028
m [
] e5303 \ﬁ—l PT )R ||l ' oS3 \ﬁ' mv3oos
Fr30 R
- |r 34 Mv30i88 [y II j‘ Pr3024 PR POz )
e i (P27 | @D
! P33"3 <l ' Fs302 s |
| W] i J = T
| Pl "J7% | ] - @ ><1-4 3] FRoM
- — - ' e FPTI3CO>——w LS :
| St svsae T waogd || B3Il [ SR avsar X8 - ',1 }
| S5vaolo . | . ,
- | B ) l mmmw ox ‘{%%??5 | ; | £5309 I ;Pv‘ea,
g i 320 || Px 322 i--j X B .
{ ey = e '""F - SRISTRRIAMELT | FROM MVSOCS B
L > : |- ’ | il ; ] | DRAWING NO. 2220.1-MC-183359 |
kg0 b ZHpl 9 ZHz0 5 Z H2O ‘ DEI304 DPTI04 % | { persol DPT 304 9 { Z Cv3oae |
o H 5 5| e
i ! e JPos2 — 3 f 4 3 Ts) 2825 o ) s : +——DK] roorsy)
1 L
LOUNTING f 1 e L
RooOM ? 2 2 4 . GA
= : - "r i~ — =
"‘J T il il | My4s
e PS 3/4 ! %—f 2 “ﬁ-l Lr# ’ (Picomp)| —= RP 3002 (“232%? : : < IIIF 53 \Fl 7753
3040 j Vv PS5/ |
'y T | ] 32 X‘:—;?ng! i g 5 swn ) — grf-
! i, ! PU3QI o e o : (05 YMVEOSE  mex fuse 3 “;Q _ a
mva AL . ' LP3ITA
LLPSIT?'OZEVEL \ \J : =5 ) 70 LENEL (COUNTING iy Px‘.’.m Ham MV2023 X ) MBS vAac.
[ [ ' i : ' INPICRTION N, ROOM <1
f . INDICRTION : % e %X _ didey ¢ AP
Y 4 (Eag v iine ) 1 OPERATING POT . Pose 37 LooL Pown poT > 3 ’_1 7e4/ e 40 . i
{jh{; { i_ LNz —I LNE - hsw * g N
1 = Q B
_ql = [ | 's ) % 3 % § ) e:‘x a
i 3 ¥ > I ¢ > 3 [ MySS Cvse
| | Fromm 3 ¥ +_~ | cap-s181 DG e
9 L_ | : L_ Cous/ TG .ﬁ_l_ﬂ | I———l{ﬂg x37
1 [ | Room T : { 7 % = pd l
. | 1 5 = e I<E é
! ! i
4 L_l | X b 4{.4.—-9;939 Clu,..ggsn ooy ll Arsi (P
(e 3” 1%°137)
1 ' 2 S (Of LAF 93F6 2% FLEX LINE) My 2008 o VEwT el
T I ¢ ’F T | I
|| FAAMAAAAAAAAAAAAAAAAANAAAAAAAAAAAAAA A =1 ‘ X wews | :
FAAAANAANAANAAAAAAAAAANMAAAAANAAN— PX 1M o s50s ™ 225 % |
\_/\/\/\/\/\/\/\/\/\/\/\f\/\/\/\”\ /\/\/\/\\r”\/\/\/\/\/\./\/,\/\/\/\/\/\/\/\/\/\/\*“ ,k & 1k r37) L | M 2? w
M2 NME j ! svzaos
| e | ! I T (160 FS1)
REFER TO D |
FoR EXCLUDER VESSELS ' T - FEX = T’ ! LA
| AND BEAM WINDOW 151 R T oy || = s <7 ) Somr - o
. - ol R L] MV SocE
[ : v _.l LCOUNTING —-— Q (150 516y
-
s s es300| €S ‘ PJ'M ¥ Y =°
LIQUID ARGON CALORIMETER* ; ) m l a g o~ v =
| 1 | i hiic - S — TR oz DESCRIPTION OR SIZE .
| —DKitoors) §}—y RV120 Mv2o3) PARTS LIST
I SVI000 1 i ARGEOW UNLESS OTHERWISE SPEOFIED |omomaTor | . FOGLESONG |2-/9-86
| | FRACTIONS DECMAALS | AMCLES | DRAWN R.NIETS. S-/¥-56&
| [ MVIO0L : : :
] FvFoe & Ny a3 SENT wz" 3 1. BREAX ALL SHARF EDGES APPROVED
H<t—
- 1784 MAX. .I-_BB ON =
302, 1. DO NOT SCALE DWG. 3
- . twrm ANS! vu.jml‘l'b’ =
] e,  FERMI NATIONAL ACCELERATOR LABORATORY
* UNITED STATES DEPARTMENT OF ENERGY
= , E- 706 :
m 5 - - My 3017 CRYOGENIC PIPING 1 INSTRUMENT DIAGRAM -
{£1) —III — ¢ T T T o
e o cv3027 FLEX LINE — =
NONE 2220./1-ME -/83223 |13 1
e . I ' , : ._ SHEET 1 0F 2 .
N i N Sesietoe P A X e e fah - ¥ N Nl S 1. S T 1V~ S e 1 =Pk I~ R TS WO TR v - SR LR Sy W S SRRy B R




A - |
: - ‘- DRAWH paATE
o APPD. DATE
v 3 FPO/R=PUMPOUT ANF RELIEF
¥ : LOUNTING i
} & Room
. ] :
DPT‘N :
¢ i Li40/ VENT VENT
5 y 8| mva0z9 \(78751) | !
— A Sv40/£ | !
T | 2% —— VENT g ! Sz L @s5es1)
; OUTSIPE BLPEG " RP40/8 \ SO RP 4016
VENT cvaoie - . \ _ svaorr T
LN, MV4OZ :ﬂ .- s (78 Pa) | i
rFara fli' I A\E' i
% g i %MV <0/8
- | Xmv 4019
Laly- 9392 (%'x2)57) i ! G
- e courre s \ s ‘ -,
| ™ i | | ] |
| 7 ey B L 3 B ool |
svzols £vdoo Y 3 X '{X \ /’
LN, e Wy TR0 Ye'xzly) Il NS S - ¥ ¥ - i |
= rs > )t SR E : q'i ) ]l S
MV 2015 i 'i| | ! v .
e TV (2 S et | X3 t ¥
n_ 6| -\\ } ; |
* o | f Q%Z 1 —— |
w 2018 1 i ~ N _ | | -
[ Zaes /) e 4% s 88 wAruumil | | o 7 M
x Qg% I,:?wzewo (1%%3") P ol & BREAK] | TCH X V43
N g? (&= ¢ —— < t—+ i
g g ] i MY4OS0 PyLOO | [
il Sw032 SV 030 S 53 {1 F.C | '
B 5 Ay (100rS!) o PS1) ;T e DGy ° ' :
SR S i - L N mv+400é mv<oo Sv 4004 1
il < 2 I ew-sesicyves) X oos ‘ (250 £3/)
o My703/ L0 Sveon - |
= i 1 w27 i sv 40?;501":»{) (100 FP51) .
w MVT3 ' TE2T ' { 4 M | —_—
= Posp || 8 $0/2 | — FILL CONNELTION
= TE Y | mrvise P
= 73 <+ VAPORIZER H><H | £vacos
7 \LL! ——— I sTIRU—ENT s7eoe7 RV40/0 — 7 -
g MV 74 -—- a0 e .MV 4007
: /_—\ ¥ : J:l'-'l | . -
o 1o /T | 4 +—D><F—
e /_\ LA '!'_I "“‘*' MUS05
1! Je 70 5100
||| ~# < fr - - e # e o s p——p—p—— L 5 ot
Pil ' (Borsr) (B0P) £ri03 @
L4 [ ! BiE _ (59 P=/) SV/02) Svioze (59 Psy) f"%"“ég{g‘ “519%
) I RP/0/T RP 020 .
FitTer I. = = T 5
: | DPl/o¢ x
i TC 47— T | —I— @ S w04 _ .'
PKI ' ‘ T1 {1l il Y lmv{%’eej ! | . i = "’—DQ—Q .
A =T Pal AV 45 3 ‘ 2 Sl |
Goare) : B A Pt i g = o= |
100 PS) P m | — 3
PLMP LINE o
\,\r_/ i CoYy7ing i % £s | £
ROOM %
I COUTIlE -'2.,_«,\{,_;9;30 (.%",?}é') L TSI0. \T/ — .g
S0 DpPraol Roam | ; £S5 /o4
1 . (1) 0 @r u&p Mvi0338 MV10T34, A
VENT @ ' INSTRUMENT ¥ | 1068 | | 1068 (100 P5/)
- A - Ewrdt o . i? . 3 WAL Sunor l ~
Gﬁ} QUTSIFPE s CouiTinG ,: ¥ S Gup-9/90 (27x47) A i l Lvsoes
. oy vt ol e | m T e B e
W H < —_—
! R odd ! |t PTI03 (100~ 51) | e 102 ag’ i soasl P .' £y
I DUTSIOE MV202E | f 4 -fwf-.' SR { |
BUILDING Sviozs $!’“V 1ooe LT mi (1 PsI =
W X““ﬂ m (a0 s “= ] COUNTING
M 1 /o389 |
" : esioo | £S5 VAPORIZER | | ~D><— "%oom
o | LAr =2 LAap ig| it S e L i -
; 5?93 Bgse?— Vi V4 I = J l |
ok Ckx3" (1hpx3 D"&D‘*; o~ mv 1003 ] : b, CONERSER -
= MI72 orrpog 2 | | 0 - DG ] ! myrore | |
E i Po/R A | laaao % . { i § A ¢ .
w MVBS H 7/ H 8 | N b L /| ' : : ! Bl opPr) Y
® Howed I aeZme | oS (w0ors) (| F—Xpviao v ‘ LAr DEWAR .’ _ / X
o T£35 || | g? gswm el - 71 D—P<F—o e dcem e / - PPT 106 b3
o Lar - 919! mv 2003 — i o T ; ]
2 1 @ CIHx37) } Aie 1 gmmmve / £ @
} m ! 1
E} ‘ ' > > ; 3 ’ E\DFPI) prrice PS10
l my2o02 FI 200 PVI0l mvio0s T T VAC. BREAK ' Eae
,-: D el svéz [ F.C. af L ¢ - mvige ¢
O | 7css SPS) [1a NN T - Mo
= p [ MUI034 Xm v 1000
- 3 i ~J1t '
"g“' : ']' e I :' myvi028 | MviI026 ’
Sa55 | i }—<—8—1{><}—3 FILL CONMNECTION VAPOR/ZER — y
1 2|2 2 2 == MV Sc08
MVIoaS DRAWING NC. 2220.1-MC- 183359 i
1 V100 MUr038
LAr I VAN ::;0‘,1;) (eors)) WALL
2 | NeAY L2 1687
Prio8
-y
G N>
|REV | DESCRIPTION __H‘ ’" 2""" ;"_:; M ram l DESCRIPTION OR SIZE I e
|10 | wenmeac - EVSION ve M |i2e87 PARTS LIST .
. - MES t-2-% 7 [ angss SPICRID |ONGIMATOR | 7. £ OG L £ S ONS|FEBC08S
' Lt | Mmane =V VA |p-2-27 T ANGLES | DRAWN RNIETO, FEB2O-BE,
T z £3 CHECKED
GENERAL REVISION CYKO | 5-21-37| 1 8REAK AL sHARF E0GEs | arPROVED
. : |2 | EARLIER VERSIONS UNSIGNED t;“”::‘ﬂm "USED ON
ADDED WMV201S, 5Y20I5,P54018,TSHI | 2177 2 DumsnsioNmG ™ AR 5
¢ REMOVED S5v2025, PSIOZA PXII0, PX10q | /X ZL |5 227 - S [ATRRAL a
= \ ; SURPACES S &
¥,  FERMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY
= £ 706 9
CRYOGENIC PIPING % INSTRUMENT DIAGRAM
o s bt e —
SCALE PLMED DRAWING HUMBEL :. g
NONE 2220./-ME-183293 | T 1
i :

SHEET @ OF &



	2329_001
	2330_001
	drawings
	scan178
	scan179
	scan180
	scan181
	scan182
	scan183
	scan184
	scan185
	scan186
	scan187
	scan188
	scan189
	scan190
	scan191
	scan192
	scan193
	scan194
	scan195
	scan196
	scan197
	scan198
	scan199
	scan200
	scan201


