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The CMS CO, Detector test stand contains piping which runs
from the storage tank suspended in Lab C to the South Clean room
of Lab C and back again. This document serves to provide details
on the piping system and its components. The piping could be
subject to up to 1200 psi and a temperature drop from room
temperature, down to -73C, (-100F). This piping note analyzes
these criteria and shows stress does not exceed the amount allowed

by ASME 31.3 code for process piping.
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1. FESHM 5031.1 PIPING ENGINEERING NOTE FORM

Prepared by: Erik Voirin Preparation Date: 2-28-2011
Piping System Title: CMS CO2 Cooling Test Stand
Lab Location: Lab C Location code: 604

Purpose of system: Two Phase Carbon Dioxide Cooling Experiments

Piping System ID Number: none assigned to date

Appropriate governing piping code: ASME B31.1 Category C

Fluid Service Category (if B31.3): Category-C

Fluid Contents: Carbon Dioxide

Design Pressure: 1200 psi @ -110F

Piping Materials: 304 SS

Drawing Numbers (PID’s, weldments, etc.): 9212-750-ME-466879, Appendix E, F

Designer/Manufacturer: Fermilab

Test Pressure: 1320 psig Test Fluid: Nitrogen Test Date: TBD
Statements of Compliance

Piping system conforms to FESHM 5031.1, installation is not exceptional: Yes

Piping system conforms to FESHM 5031.1, installation is exceptional and has been

designed, fabricated, inspected, and tested using sound engineering principles: N/A

Reviewed by: (Print Name)
Signature: Date:
D/S Head's Signature: Date:

The following signatures are required for exceptional piping systems:

ES&H Director's Signature: Date:

Director's Signature or Designee: Date:




Pipe Characteristics

Size: Schedule 10: V% to 1.5”’: Refer to Drawings Volume: ~ 15 Gallons

Relief Valve Information:

Type: Spring Loaded Manufacturer: Anderson Greenwood

Set Pressure: not applicable Relief Capacity: 1200 psig
Relief Design Code: ASME

Is the system designed to meet the identified governing code? Yes

Fabrication Quality Verification:

Process and Instrumentation diagram appended? Yes, Appendix E

Process and Instrumentation component list appended? Yes, Appendix E

Is an operating procedure necessary for safe operation? No

If ‘yes’, procedure must be appended.

Exceptional Piping System

Is the piping system or any part of it in the above category? No
If “Yes”, follow the requirements for an extended engineering note for Exceptional

Piping Systems.

Quality Assurance

List vendor(s) for assemblies welded/brazed off site: None
List welder(s) for assemblies welded/brazed in-house:

(Ryan - Welder #3), (Mike Jenniga Welder #2), (Mike Cooper)

Append welder qualification Records for in-house welded/brazed assemblies.

Yes, Appendix C

Append all quality verification records required by the identified code (e.g. examiner's
certification, inspector's certification, test records, etc.)

Yes, Appendix C




2. Description and Identification




The piping in the CMS CO, Cooling Test stand is an experimental setup which
will be used to transfer liquid, gaseous, and supercritical CO, from the storage tank of the
system to the CMS detector test stand and back again. The cooling system uses three
commercial chillers using R-404a as a refrigerant to cool the 300 1bs. of Carbon Dioxide
in the cooling system. The piping network also contains several pressure vessels each of
which serve a different purpose for the cooling system. These vessels are all ASME
stamped pressure vessels, all of which have been designed and tested to ASME standards.
As seen in the Figure 1, the vessels are the HEATER VESSELS (2),
and the PHASE SEPARATION TANK. Pressure vessel notes for the four vessels have
been completed, reviewed, and approved. Links to Engineering Notes: Storage Tank,

Trim Heater Vessel, Test Heater Vessel, Phase Separation Tank.

The piping system and all vessels are designed to 1200 psi of internal pressure,
and -110F shock temperature. This design pressure was chosen so the system could sit
pressurized at room temperature for extended periods of time without the need for
evacuating the system. The saturation pressure of CO, is 1070 psi at 88F, beyond that
temperature CO2 becomes supercritical and pressures are dependent on density of the
fluid due to the volume of containment. The design temperature of the system was chosen
as -110F is the temperature in which CO, will flash to during a pipe rupture, or other
sudden release of pressure down to atmospheric. This temperature was obtained by

following a line of constant enthalpy on the CO, phase diagram. The piping will be



insulated by 2 thick fiberglass pipe insulation and hung from pipe hangers throughout

the building. All piping is grade 304 or 304L stainless steel, schedule 10 or thicker.

Nominal Diameters range from ¥2” to 1- %2”.

A system overview can be seem in Fig.1, which is drawn spatially similar to the

piping and instrument diagram which is attached for reference on the following page.

Chiller 1
1400 W

Chiller 2
2400 W

Chiller 3
4800 W

( o-e000w )=

Trim Heater

Variable Speed Pump
Up to 2250 grams/sec

Fig.1 — CMS CO; test stand cooling system overview.
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3. Design Verification




The CMS piping meets the requirements of Section 5031.1 of the Fermilab ES&H
Manual. This section states that this piping system falls under the category of Normal
Fluid Service and shall adhere to the requirements of the ASME Process Piping Code

B31.3.

Materials:

The piping is fabricated from 304 or 304L stainless steel tube and pipe. The
lowest allowable stress for both of these materials from Table A-1 of ASME B31.3 is
16,700 psi. The CO2 lines are primarily made of schedule 10 pipe.

The piping will be operated at -40C (-40F) minimum. This is above the minimum
temperature listed for 304/316 stainless steel pipe or tube (19 K). According to Table
323.2.2 of the Code, impact testing is not required for these austenitic stainless steels.
(Reference “Bo LarTPC Cryostat Piping System Engineering Note” by T. Tope)

The minimum possible temperature would happen under a pipe rupture, where the
pipe could reach temperatures down to -73C (-100F) due to the sudden expansion of the
CO2 and flashing of the fluid down to this Temperature. This is above the minimum
temperature listed for 304/316 stainless steel pipe or tube (19 K). According to Table
323.2.2 of the Code, impact testing is not required for these austenitic stainless steels.

(Reference “Bo LarTPC Cryostat Piping System Engineering Note” by T. Tope)



Stress analysis:

Calculations were done for stress due to pressure, pipe weight, and thermal
contraction. The design uses standard tubing and fittings, which meet specifications of
ASTM A403, and are therefore rated to the same temperature and pressure as the same

pipe size and schedule number according to ASME 31.3.

The minimum thickness of the pipes is evaluated using the procedures in
304.1.2(a) of ASME B31.3. All trapped volume relief valves are set at 1200 psig.
The minimum tube thickness for seamless or longitudinally welded piping for t < D/6 is

given by the equation:

PD
2(SEW + PY)

Where: t = wall thickness,
P = internal design pressure
D = outside diameter (manufacturers nominal value is used)
S = allowable stress from table A-1 = 16.7 ksi
E = quality factor from table A-1B = 1 for seamless, 0.8 for clamshell
W = weld joint strength reduction factor = 1 for seamless tubing, 0.8 for clamshell
per 302.3.4.

Y = coefficient from Table 304.1.1 = 0.4



The piping system contains four sizes of schedule 10 piping: ¥2”, 34”, 17, and 1-%2”
Calculations for the stresses seen in these four pipe sizes in order due to the design

pressure of 1200 psi are as follows:

bP_ 2P
PD t
t= golve, 5 — ————
2(EEW+PT) 2B
0,840 0083
1.050 | 0.083 | W= T=04
= iyl t= il
1.315 0.10% E=1 P = 1200psi
1.9 0.10%
D.p - 5552
t - 7110 _
= = Pl
2B 6759
9979

This shows a stress due to internal pressure below the allowable limit of 16.7 ksi.
Stresses seen were between 5592 psi for the smallest pipe size of ¥2”, up to 9979 psi seen
in the largest pipe size of 1-Y2”. Calculations for thermal contraction are much more
involved, so ANSYS was used to compute these stresses, see Appendix A for details on

thes as well as pipe weight and secondary stress analysis.



Route descriptions, calculations, and analyses

Section Contents:

FEA Boundary Conditions

FEA simple model testing

Pipe section weight calculation
Section 1
Section 2
Section 3
Section 4
Section 5
Sections 3, 4,and 5 combined
Section 6

Pressure Vessel Block off Plates



FEA / Boundary condition Testing

Ansys is a very powerful FEA program and fully capable of performing any thermal or structural analysis,
yet it is generic in the respects it is not specifically designed for piping systems. boundary condition
selection must be made to match real world fixing points, supports, weights, and such. Piping programs
have predefined "pipe hanger supports" "flanged connections" ect. where in Ansys these must be
simulated. This report explains boundary conditions for the analyses and conducts simple Calculations
which can be checked with hand calculations in order to assure correct boundary conditions and accuracy.

Since the ends will be flanged
connections, they will be somewhat
fixed position wise, but the cylinder will
be able to expand and contract radially
and axially since the flange will expan
and contract due to temperature just
as the pipe will. The flange would only
assist in holding internal pressure, so
the free radial expansion is
conservative for a pressure
application.

The pipe shown in the figure has the
displacement set to zero in the Z
direction and is free in all others.
The cylindrical support is fixed
tangentially and free in all others.

0.000 3.000 (in) -
A .
1.500 .

Hand Calculations for Stress / Boundary condition Testing
Pipe is grade 304 Stainless Steel

Temperature Change Stress

Coefficient of Thermal Expansion
5

_ 1710
K
Modulus of Elasticity Initial Temperature Final Temperature
11
E:=1.93-10 Pa T, =716 Tg =20

5

AT := (T; - Tf)(g)K

Thermal strain

e QAT —4873x 10~ Using Duhamel Neumann form of Hooke's law, the deformation is

zero so the mechanical strain must equal the thermal strain.



Stress
eE=0o

o= &-E =13642-psi
Ansys computes:

Boundary conditions applicable for
temperature induced stress

tin

LEYS l

0.000 10.000 (i) “/iz
5.000 ©
*
. . 16 Fixed supports—uniform load
Stress due to weight of pipe . s
' | [ I?
[ | R:ZRQZ% M|=M2=u;—2
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@ ku ®)7x B %a —2x)
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Boundary condition applicable for bending
o= % = 769.795-psi

Min

B5.801

0.26177 Min Max o

0.000 10,000 (r) .
A
& 000 =

Boundary condition app. for deflection

deflection := y_ . = 0.002084-in Jlly

0.000 8.000 (iny ;
I
4 500 "



Stress due to internal Pressure

b Do
L= 7 I, = 7 p; = 1200psi
2o L2
0= ————| 1 + —— | = 9895.psi oo TP (T8
) 2 i ) 2
I'O —I'i ri o i
2. 2
O'r p— 7”" pl (]. - r_o)
r2—r? r?
2o L2
o= | 1 = —= | = ~1200-psi
2 2 2 (a) Tangential stress (b) Radial stress
I =4 G distribution distribution
v:=0.30
1
1
&©=z [ox —v(oy +02)] e =0 ez = (o7 = v(oy+ )
1 .
€&y = — [ay —v(o, + ﬁ;]] oy:=€zE+ V-(O‘t + o-r) = 2609-psi
1
! 2 2 2 ;
€ = E [Uz —v(ox + Cr_v)] (O't - O'Z) + (O'Z - O'I.) + (cr— O't)
vonMises := = 9765-psi

Boundary condition app. for pressure

Pressure := vonMises = 9.765 X 103~psi

536.66 Min

0.000 2,000 in) 5
S
1.000 o



Pipe supports

Since Ansys WB does not have pipe supports, judgement was used in determining the type of supports to
use.

The pipe will be supported by pipe hangers and will be inside 2" fiberglass insulation. Physical examination «
the insulation showed a square inch of the insulation could be compressed from two to 1 inches with about

10-20 Ibs of pressure. Therefore an elastic support with a foundation stiffness of 15Ib/in3 was inserted on the
pipe at the locations of the pipe cradles.

Weight of Pipe on other components for dead weight analysis:

OD, 5:= 1.9in AO; 5= E-ODI_S2
. s 2
IDI.S = 1.682in AII.S = Z'IDI.S
. T 2 .2
. T 2
ODl := 1.315in AOl = Z-ODI
. s 2
IDl = 1.097in AIl = Z-IDl
. T 2 2
O0OD{ := OD{ + 4in AOQO; := —-00D A; = AO; — Al; =0.413-in
1 1 1=7 1 1 1 1
Densities of Weight per foot of components
Combonents
kg 1b
Pss = 7500 =0271-— w = pecAy < = 1,994 We 1= peg Ay = 13432
S i3 SS_1.5= PSS A1.5 o SS_1= PSS &1 ﬂ
kg 1b
Peon = 1000—= = 0.036 — _ _ Ib _ _oar. 1
co2 o 3 Wco2= PeoyAlys = 0963 Weo2.17= Pooz Aly =041
1b 1b
P = 3— = 0.0017-— _ _ Ib — _ b
Ins e 3 Wins 1.5 pInS-(AOOI.S - AOLS) =0.51 LE Wips 1= pInS-(AOOl - AOl) =0.434- .

Total weight of CO5 filled, and insulated 1.5" pipe

Ib Ib
Wi5:= Wss_1.5+ Weoz + Wins_1.5 = 3468~ Wi=Wss_1 + Weo2.1 + Wins_1 = 2186
Weight of particular pipe sections
Section] = W1.5-29lin = 84.097-1b Sectiond := W-962.13in = 175.304-1b

Section2 = W1.5-2621n =75.716-1b
Section3 := W1-6881n =125.357-1b

Section5 = Wl-IOOin =18.22-1b



Pipe Section 1

Each section was modeled and then analyzed in Ansys with the described boundary conditions and
subjected to numerous loads, weight of pipe was included in each analysis:

1.) Temperature drop from 71.6F to -110F
2.) Internal Pressure of 1200 psig

3.) Operating Temperature of -40F and Pressure of 131 psig

Material and equipment descriptions:

Assembly 1
Pipe size| Piece# Description Length shown end1 end 2 MAWP (psi)

1.5 1 600# flange 0.875" 1480
1.5 2 Pipe 1.88 SW-flange SW- valve 2000
1.5 3 Valve 5 1480
1.5 4 Pipe 1 SW- valve Butt-elbow 2000
1.5 5 elbow r=2.25 Butt-Pipe Butt-Pipe 2000
1.5 6 Pipe 40.44 Butt-elbow | Butt-elbow 2000
1.5 7 elbow r=2.25 Butt-Pipe Butt-Pipe 2000
1.5 8 Pipe 30.85 Butt-elbow | Butt-elbow 2000
1.5 9 elbow r=2.25 Butt-Pipe Butt-Pipe 2000
1.5 10 Pipe 183.35 Butt-elbow | Butt-elbow 2000

1 10.1 Saddle fitting 3000

1 10.2 relief valve 10000 psi burst

1 10.3 fitting 1 3000

1 10.4 Pipe 16 Butt Fitting | Butt elbow 3000

1 10.5 elbow 1.5 Butt-Pipe 3000
1.5 11 elbow r=2.25 Butt-Pipe Butt-Pipe 2000
1.5 12 Pipe 2.88 Butt-elbow | SW-flange 2000
1.5 13 600# flange 0.875" 1480




Physical Description / Visual representation
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Result Summary For section #1

The stress levels fall below the allowed 16.7 ksi in ASME 31.3 process piping code. Fittings are designed
thicker than the pipe itself, and are rated for the temperature and pressure and allowed by 31.3. Stress
levels in the fittings should be somewhat lower than shown in the ansys model since they are modeled the
same thickness as the pipe itself for a conservative approach. Deformation levels are reasonable and could
easily be allowed by the pipe insulation and hangers without constraint. One can see from these results the
operating temperature and pressure is low with respect to the two other extreme cases. Analysis for
operating procedure will not be shown for additional pipe sections.



Pipe Section 2

Each section was modeled and then analyzed in Ansys with the described boundary conditions and
subjected to numerous loads:

1.) Temperature drop from 71.6F to -110F

2.) Internal Pressure of 1200 psig

Material and Equipment description

Assembly 2
Pipe size| Piece# Description Length shown end1 end 2 MAWP (psi)
1.5 1 600# flange 0.875" 2000
1.5 2 Pipe 8.52 SW-flange Butt-Tee 2000
15 3 Tee r=2.25 Butt-Pipe Butt-Pipe 2000
1.5 4 Pipe 5.19 Butt-Tee Butt-Flex 2000
0.5 4.1 Pipe saddle 1/2" FW to piece 4 | .5" Threaded 3000
0.5 4.2 threaded nipple 4.1 4.3 3000
0.5 4.3 1/2" valve 4.2 4.4 1480
0.5 4.4 1/2" pipe plug 4.3 3000
0.25 4.5 Pipe saddle 1/4" FW to piece 4 for PDT 3000
15 5 Flex Hose 12 Butt-Pipe 1500
1.5 6 Strainer 5.5inches 1480
15 7 Pipe 166.125 Butt-Tee Butt-Pipe 2000
1.5 8 Tee r=2.25 Butt-Pipe Butt-Pipe 2000
1.5 8.1 SW coupling SW Tee Thermowell 3000
1.5 8.2 thermowell TW30-1-1/2-14-55316 20000
1.5 9 Pipe 40.44 Butt-elbow | Butt-elbow 2000
1.5 10 elbow r=2.25 Butt-Pipe Butt-Pipe 2000
1.5 11 Pipe 1 Butt-elbow SW- valve 2000
1.5 12 Valve 5 1480
1.5 13 Pipe 0.9 SW- valve SW-flange 2000
1.5 14 600# flange 0.875" 1480




Physical Description / Visual representation
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Boundary Conditions Internal Pressure
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Result Summary For section #2

The stress levels fall below the allowed 16.7 ksi in ASME 31.3 process piping code. Fittings are
designed thicker than the pipe itself, and are rated for the temperature and pressure and allowed by
31.3. Stress levels in the fittings should be somewhat lower than shown in the ansys model since they
are modeled the same thickness as the pipe itself for a conservative approach. The pipe Tee was left
out of the stress plot in the pressure analysis since it is rated to the temperature and pressure for
ASME31.3. Deformation levels are reasonable and could easily be allowed by the pipe insulation and
hangers without constraint.

Pipe Section 3

Pipe section 3 is two assemblies joined by a Hart union. The two were joined in an assembly and the
model was then analyzed in Ansys with the described boundary conditions and subjected to
numerous loads:

Pipe and equipment descriptions

1.) Temperature drop from 71.6F to -110F
2.) Internal Pressure of 1200 psig

Assembly 6 - return line 1
Pipe size| Piece# Description Length shown end 1 end 2 MAWP (psi)

1.5 1 flange 1.125 Vessel 1480
1.5 2 Pipe 1 SW flange SW valve 2000

5 3 valve 5 1480
1.5to1 4 reducer 2.5 SW Valve Butt-Pipe 2000
1 5 Pipe 12.625 Butt-Reducer | Butt-elbow 3000

1 6 elbow 1.5 3000

1 7 Pipe 263 Butt-elbow SW Union 3000
1to 3/4 7.1 saddle ftng (3/4) relief Valve 3000
.75 7.2 relief valve 2000

1 7.3 fitting 1 3000

1 7.4 Pipe 63 Butt Fitting Butt elbow 3000

1 7.5 elbow 1.5 Butt-Pipe Outside 3000

1 8 SW union Thrd End (Assm 8) 3000

Assembly 8 - return line
Pipe size| Piece# Description Length shown end1 end 2 MAWP (psi)

1 1 Union Nut End (Assm 6) 3000

1 2 Pipe 113.87 Butt-pipe Butt-elbow 3000

1 3 elbow Butt-Pipe Butt-Pipe 3000

1 4 Pipe 17.5 Butt-elbow | Butt-elbow 3000

1 5 elbow Butt-Pipe Butt-Pipe 3000

1 6 Pipe 256 Butt-elbow | Butt-elbow 3000

1 7 elbow Butt-Pipe Butt-Pipe 3000

1 8 Pipe 3 Butt-elbow SW Union 3000

1 9 Union TE 2.25/2 Piece 19 (to Assm 7) 3000




Boundary Conditions Temperature drop to -110F
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Pipe Section 4

Pipe section 4 is two assemblies joined by a welding. The two were joined in an assembly and the model
was then analyzed in Ansys with the described boundary conditions and subjected to numerous loads:
1.) Temperature drop from 71.6F to -110F

2.) Internal Pressure of 1200 psig

Pipe and equipment descriptions

Assembly 3 - out of pump
Pipe size| Piece# Description Length shown end 1 end 2 MAWP (psi)

1.5to1 1 Flex Hose 16-5/16 Butt-Elbow 1500
1.1 [Pipe saddle 1/4" Piece 1reducer tp PDT 3000
1 2 elbow r=1.5 Butt-Pipe Butt-Pipe 3000
1 3 Pipe 9.06 Butt-elbow | Butt-elbow 3000
1 4 elbow r=1.5 Butt-Pipe Butt-Pipe 3000
1 5 Pipe 5 Butt-elbow | SW strainer 3000
1 6 check valve 5 1480
1 7 Pipe 120.29 SW strainer Butt-Tee 3000
7.1 Pipe saddle 1" | ~57" from CV Piece 7 Relief valve 3000

1 7.2 relief valve 10000 psi burst
1 7.3 fitting 1 3000
1 7.4 Pipe 16 Butt Fitting Butt elbow 3000
1 7.5 elbow 1.5 Butt-Pipe Outside 3000
1 8 Tee r=1.5 Butt-Pipe Butt-Pipe 3000
1 9 Pipe 62.54 Butt-Tee Butt-elbow 3000
1 10 elbow r=1.5 Butt-Pipe Butt-Pipe 3000
1 11 Pipe 282.16 (two Butt-elbow Butt-Pipe 3000
1 11.1 Pipe pieces) Butt-Pipe Butt-elbow 3000
1 12 elbow r=1.5 Butt-Pipe Butt-Pipe 3000
1 13 Pipe 158.55 Butt-elbow | Butt-elbow 3000
1 14 elbow r=1.5 Butt-Pipe Butt-Pipe 3000
1 15 Pipe 92.88 Butt-elbow | Butt-elbow 3000
1 16 elbow r=1.5 Butt-Pipe Butt-Pipe 3000
1 17 Pipe 1.68 Butt-elbow | Butt-elbow 3000
1 18 elbow r=1.5 Butt-Pipe Butt-Pipe 3000
1 19 Pipe 3 Butt-elbow SW Union 3000
1 20TE Union TE 2.25/2 Piece 19 (to Assm 5) 3000




Assembly 4 - out of Pump Pipe back to vessel dead head line

Pipe size| Piece# Description Length shown end1 end 2 MAWP (psi)
1to.75 1 reducer 2 Butt T (Assm3) | Butt-reducer 3000
.75t0.5 2 reducer 1.5 Butt-reducer Butt-Pipe 3000

0.5 3 Pipe 58.75 Butt-reducer | Butt-elbow 3000
0.5 4 elbow r=15 Butt-Pipe Butt-Pipe 3000
0.5 5 Pipe 18.09 Butt-elbow | Butt-elbow 3000
0.5 6 elbow r=15 Butt-Pipe Butt-Pipe 3000
0.5 7 Pipe 58.57 Butt-elbow | Butt-elbow 3000
0.5 8 elbow r=15 Butt-Pipe Butt-Pipe 3000
0.5 9 Pipe 22.5 Butt-elbow | Butt-elbow 3000
0.5 10 elbow r=15 Butt-Pipe Butt-elbow 3000
0.5 11 45 degree elbow r=15 Butt-elbow Butt-Pipe 3000
0.5 12 Pipe 10 Butt-elbow SW Union 3000
0.5 13 hart union 2 3000
0.5 14 |Thrd Pipe (cutin 1/2) 2.5 SW union Valve 3000
0.5 15 1/2" valve 2.78 Thrd Pipe reduc nipple 1480
.5t0.75 16 reducing nipple 0.25 valve vessel port 1 6600




Boundary Conditions Temperature drop to -110F
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Pipe Section 5

Pipe section 4 is three assemblies joined by a flanges, hart unions and welding. They were joined in an
assembly and the model was then analyzed in Ansys with the described boundary conditions and subjectec
to numerous loads:

1.) Temperature drop from 71.6F to -110F

2.) Internal Pressure of 1200 psig
Unconstrained Extensions of the pipe were not added to the model to simplify computation as they do not
effect analysis results. A small phase separation vessel was analyzed

Pipe and equipment descriptions

Assembly 5 - into cleanroom
Pipe size| Piece# Description Length shown end1 end 2 MAWP (psi)
1 1 Union NUT END 2.25/2 (to Assm 3) piece 2 3000
1 2 Pipe 12.55 3000
1 3 elbow Butt-Pipe Butt-Tee 3000
1 4 Tee Butt-Elbow Butt-Pipe 3000
1 4.1 1" Valve 4.22 1480
1 4.2 Pipe 1 3000
1 4.3 Flange 1480
1 4.4 Blind Flange 1480
1 5 Pipe 5.015 Butt-Tee SW-Valve 3000
1 6 Valve 4.22 1480
1 7 Pipe 5.015 SW-Valve Butt-Tee 3000
1 8 Tee r=1.5 Butt-Pipe Butt-Pipe 3000
1 8.1 1" Valve 4.22 1480
1 8.2 Pipe 1 3000
1 8.3 Flange 1480
1 8.4 Blind Flange 1480
1to 1.5 9 reducerto 1.5 L=2.5 Butt-Tee Butt-elbow 2000
1.5 10 elbow r=2.25 Butt-Reducer | Butt-Pipe 2000
1.5 11 Pipe 0.4 Butt-elbow SW-flange 2000
1.5 12 600# flange 0.875"+.25" 1480
Assembly 9 - Phase Separator Top outlet (P.S.)

Pipe size| Piece# Description Length shown end1 end 2 MAWP (psi)
0.75 1 pipe nipple cut 3 threaded to P.S.| buttelbow 2000
0.75 2 pipe elbow r=1.5 Butt Pipe Butt Pipe 3000

.75t01 3 reducer 2" Butt-elbow Butt Pipe 3000
1 4 Pipe 4 Butt-Reducer | Butt-elbow 3000

1 5 elbow r=1.5 3000

1 6 Pipe 4 Butt-elbow | SW strainer 3000

1 6.1 saddle fitting |2" from elbow 3000

1 6.11 sight glass 1450

1 6.2 saddle fitting 3000

1 6.21 sight glass 1450

1 7 Strainer 4.5 1480
1to0.75 8 reducer 2 SW-Strainer |[Butt Reducer 3000
.75t0.5 9 reducer 1.5 Butt Reducer 3000
0.5 10 Check Valve 3.75 1480
0.5 11 Pipe 3-7/16 SW-CV Butt elbow 3000
0.5 12 elbow 3000
0.5 13 Pipe 1 Butt-elbow SW CV 3000
0.5 14 Control Valve 2000
0.5 15 Pipe 3 SW CV SW-(Assm 7) 3000




Assembly 7 - return line in cleanroom

Pipe size| Piece# Description Length shown end1 end 2 MAWP (psi)
1 1 Union NE 2.25/2 Piece 19 (to Assm 8) 3000
1 2 Pipe 8.82 SW union Butt - elbow 3000
1 3 elbow r=15 Butt-Pipe Butt-Pipe 3000
1 4 Pipe 4.81 Butt-elbow | Butt-elbow 3000
1 5 elbow r=15 Butt-Pipe Butt-Pipe 3000
1 6 Pipe 3.6 Butt-elbow | Butt-elbow 3000
1 7 elbow r=15 Butt-Pipe Butt-Reducer 3000
1to 1.5 8 Reducer 2.5-.5 Butt-elbow SW-CV 2000
1.5 9 Check-Valve 5 reducer reducer 1480
15to1 10 Reducer 2.5-.5 SW-CV Butt-Pipe 2000
1 11 Pipe 17.05 Butt-Reducer | SW-Valve 3000
.5" 11.1 saddle fitting pipe 11 (toassm 9) 3000
1 12 1" Valve 4.22 pipe 11 pipel3 3000
1 13 Pipe 1 SW-Valve Butt-elbow 1480
1 14 Elbow r=15" Butt-Pipe Butt-Pipe 3000
1to 1.5 15 reducer 2.5 Butt-elbow Butt-Pipe 2000
1.5 16 Pipe 9.375 Butt - reducer | SW-Valve 2000
1.5" 16.1 saddle fitting [2" from reducer 3000
1.5" 16.11 sight glass 1450
1.5" 16.2 saddle fitting |2" from reducer 3000
1.5" 16.21 sight glass 1450
5" 16.3 saddle fitting |4.75" from reducer 3000
0.5 16.31 nipple 3000
0.5 16.32 Valve 1480
.5t0.25]| 16.33 bushing 3000
0.25 16.34 Pressure Trans 3000
5" 16.4 saddle fitting |[7.25" from reducer relief valve 3000
0.5 16.41 relief valve 10000 psi burst

15 17 Valve 5 pipe 16 Pipe 18 1480
1.5 18 Pipe 1.5 SW-Valve Butt Tee 2000
.25" 18.1 saddle fitting 3000
15 19 Tee Butt pipe 18 | Butt Tee 20 3000
1.5 19.1 Coupling Tee 20 Thermowell 3000
1.5 19.11 Thermowell 20000
1.5 20 Tee Butt Tee 19 Valve (up) 3000
1.5 20.1 Valve Tee 19 Pipe 19.2 1480
1.5 20.11 Pipe 1 SW valve SW flange 3000
1.5 20.12 flange end of pipe 19.2 1480
1.5 20.13 blind flange 1480
1.5 21 45 degree elbow Butt Tee 20 2000

1.5 22 Flex Pipe Butt elbow Butt Pipe 1200 (4842 Burst)
1.5 23 Pipe 2 Butt Flex SW Flange 2000
0.375 24 saddle fitting 3000
0.375 24.1 Nipple 3000
0.375 24.11 Valve 1480
0.375 24.12 plug 3000
1.5 25 Flange 1480




Boundary Conditions Temperature drop to -110F
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Pipe Sections 3, 4, and 5

Pipe sections 3 four and 5 were combines as their contact points are not perfectly fixed and their
displacements effect each others stress levels. The three sections were joined in an assembly and the
model was then analyzed in Ansys with the described boundary conditions (same as 3,4,and 5) and
subjected to numerous loads:

1.) Temperature drop from 71.6F to -110F

2.) Internal Pressure of 1200 psig

Boundary Conditions Temperature drop to -110F
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Boundary Conditions Internal Pressure
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Result Summary For sections # 3,4 and 5

The stress levels fall below the allowed 16.7 ksi in ASME 31.3 process piping code. Fittings are designed
thicker than the pipe itself, and are rated for the temperature and pressure and allowed by 31.3. Stress levels
the fittings should be somewhat lower than shown in the ansys model since they are modeled the same
thickness as the pipe itself for a conservative approach. The pipe Tee was left out of the stress plot in the
pressure analysis since it is rated to the temperature and pressure for ASME31.3. Deformation levels are
reasonable and could easily be allowed by the pipe insulation and hangers without constraint.



Pipe Section 6

Pipe section 6 is one assembly, which comes out of the bottom of the phase separator and is
unconstrained at the end. An FEA model was not performed as one end in unconstrained and is not
sensitive to expansion or contraction due to temperature or pressure changes.

Pipe and equipment descriptions:

Assembly 10 - Phase Separator Bottom outlet (P.S.)

Pipe size| Piece# Description Length shown end 1 end 2 MAWP (psi)
15 1 flange 1.125 1480
1.5 2 Pipe 0.65 SW flange SW valve 2000
1.5 3 Valve 5 1480
1.5 4 Pipe 0.25 SW Valve Butt Elbow 2000
1.5 5 Elbow r=2.25 Butt Pipe Butt Reducer 2000

1.5to1 6 reducer 2.5 Butt-elbow Butt Pipe 2000
1 7 Pipe 2 Butt-Reducer | SW-flange 3000
1 8 Orifice Flanges 2.5 1480
1 9 Pipe 3.75 SW Flange SW Valve 3000
1" 9.1 saddle fitting [SW-F end Pipe 9 relief valve 3000
1 9.11 relief valve 10000 psi burst
1 10 Valve 4.22 1480
1 11 Pipe 8.5 SW valve Butt-Tee 3000
1 11.1 saddle fitting 3000
1 11.11 sight glass 1450
1 11.2 saddle fitting 3000
1 11.21 sight glass 1450
1 11.4 saddle fitting relief valve 3000
1 11.41 relief valve 10000 psi burst
0.25 11.3 saddle fitting DPT 3000
1 12 Tee Butt-Pipe 11 Butt-Tee 3000
1 12.1 Coupling 3000
1 12.11 Thermowell 20000
1 13 Tee Butt Tee 12 Valve 3000
1 13.1 Valve 1480
1 13.2 Pipe 1 SW-Valve SW flange 3000
1 13.3 Flange 1480
1 13.4 Blind Flange 3000
1 14 45 degree elbow 3000
1.5 15 flex pipe 1200 (4842 Burst)
1.5 16 strainer 1480
1.5 17 Pipe 2 SW-strainer SW flange 2000
0.375 18 Saddle Fitting 3000
0.375 18.1 Nipple 3000
0.375 18.2 Valve 1480
0.375 18.3 Plug 3000
1.5 19 flange 1480




Pressure Testing:
Block Off Plates For Storage Vessel

Since The Pressure Vessels have already been Hydrostatically Tested by the Manufacturer,
the flanges will be blocked off with 1/4 in thick plates. This is done to avoid pressurizing the
large volume of the storage tank. Plated were analyzed and capable of withstanding the
test pressure of 1320 psi, with stress under code stress. Only the area which would be
clamped in the face of the ring gasket is modeled, as the square extensions will not effect
the analysis result. Quarter symmetry was used in the analysis as well to speed
computation time. A drawing of the block of plates is below.

r— 35000 ————— ™

3.5000

ASTHM AT08 Steel
Yield Strength 45000 psi

r 0.2500




Boundary Conditions:
Pressure in Center. Elastic support equal to flange elasticity places on bottom outside ring
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4. Pressure Containment / Relief System




Relief Valves:

Each of the six applicable piping areas are equipped with a trapped volume relief
valve. These relief valves are set to open at 1200 psig. All relief valves are Anderson
Greenwood Trim KT with a size ‘4’ orifice area equal to 0.049 in>. For specific valve

numbers and locations see the Piping and Instrument Diagram.

Calculations were performed which show the capacity of these valves more than
meets the criteria of API 521 and ASME standards. Inlet and outlet pressure drop is
below the respective allowable 3% and 10% set by API standard 521. Details of these

calculations are shown in the following pages.



CMS Bayonet Heater Tank Relief Valve Piping and Orifice Sizing

These MATHCAD calculations are for the Piping system relief valve, inlet, and outlet
piping sizes.

Under ASME VIII-1, overpressure protection is in UG-125 to UG-136.

ASME requires that potential overpressure scenarios are identified and a method of
overpressure protection be used to mitigate. Other than for fire, the larger of 10%
or 3 psi overpressure is allow. If fire exposure is possible then 21% overpressure is
allowed for the fire scenario. (UG-125)

The International ISO 23251/API 521 standard is used for evaluating the
overpressure scenarios and estabilishing a basis for design. This standard is used in
conjunction with API 520 for sizing. The API 520 standard is used as a supplement
to the simple capacity conversion information in ASME Sect. VIII-Div 1.

For gas flow, MATHCAD's multiple equation solving function is used to perform actual
compressible flow calculations.

Per ASME, "The calculated capacity of any pressure relief system may be determined
by analyzing the total system resistance to flow. This analysis shall take into
consideration the flow resistance of the pipine and piping components including the
exit nozzle on the vessels, elbows, tees, reducers, and valves. The calculation shall
be made using accepted engineering practices for determining fluid flow through
piping systems. This caculated relieving capacity shall be mutiplied by a factor of
0.90 or less to allow for uncertainties inherent in this method.", UG-127(d)(1)(2),
Open Flow Paths or Vents.

For evaluating the fire case, credit is taken for the fire resistant insulation and
accounted for in the environment factor. The RV inlet and outlet pipe are checked
with the flow that will pass through the selected orifice.

The vendor provided relief valve capacity for air will be rerated for Carbon Dioxide
and checked against the estimated relief valve capacity.

Ref:

ASME Boiler and Pressure Vessel Code, ASME Section VIII-DIV 1, 2007
API Standard 520, Part I and II, 2008

ANSI/API Standard 521, 2007 with 2008 addendum
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Scenario Check List (API 521)

1. Closed outlets - Closed outlets are possible but are not a source of overpressure,. The
available supply pressure is less than vessel design (MAWP) pressure.

Coolant failure - Not applicable.

Top reflux failure - Not applicable.

Side reflux failure - Not applicable

Lean Oil failure to absorber - Not applicable.

Accumulation of noncondensables - Not applicable,

Entrance of highly volatile material - Not applicable.

Overfilling - Overfilling is possible but is not a source of overpressure The available supply
pressure less than vessel design (MAWP) pressure.

9. Control Failure - Heater could remain on at maximum heat input of 6000W.

10. Abnormal heat or vapor input - worst case would be item 9

11.Split exchanger tube - NA

12.Internal explosion - NA

13.Chemical reaction - NA

14.Hydraulic expansion - Possible and analyzed in item 8 under supercritical conditions
15.Exterior fire - Possible that small quantity of flammables (box/papers) are near the piping.
16.Power failure (steam, electric, air, other) - system stable at ambient temperatures.

PN O AW

Item 9, and 15 above are identified as possible sources of overpressure.

Item 9 requires a relief rate of 330 Ib/hr.
Item 15 requires an order of magnitude less relieving capacity, and is not the
scenario of interest.

Vessels Anderson Greenwood relief valve is capable of venting over 7000 Ib/hr of
supercritical CO, and are more than adequate for safety purposes. Calculations

follow:
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Evaluation of Overpressure Scenario 9 -
Heater Remains On at 6000W heat load

According to Compressed gas assocoation, the critical temperature for which calculations should be made for relieving
Vv

a supercritical fluid are when: v dh is at a maximum. CGA states at 200 psia the maximum value for
dVp

hydrogen occurs at 62.7R. A Calculation method will be tested against hydrogen's given value to test for accuracy of

the method.

dhay (Temp) = —0.514512683Temp> + 110.595964 Temp? — 7937.122633Temp + 193723.0553

rootV(Temp) := —0.0002Temp? + 0.0345Temp — 1.0974

1
[ (dhgy(Temp))-(rootV(Temp))]|

value(Temp) :=

8.9x10™

8.8x10~

value(Temp) 8.7x10™

8.6x10

8.5x10
57.7 62.7 67.7

Temp

Method Works and is consistant with hydrogen gas value from Compressed gas association. The
same method will be used to find the relief valve calculation Temperature of Carbon Dioxide at
1320psi

dhgy (Temp) := —1.846799534-Temp® + 695.2825211 Temp? — 87493.47076 Temp + 3721622.95

rootV(Temp) := 5.39422.10" ' Temp® — 0.000207814 Temp? + 0.027073145Temp — 1.131746719

1

value(Temp) := [(dhdv(Temp))'(rOO’[V(Temp))]
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5.5¢10" : : . 0.065 : : :

4 0.06
5x10
dhgy (Temp) rootV(Temp) 0.055
4.5><104
0.05
4X104 0045 | | |
110 115 120 125 130 110 115 120 125 130
Temp Temp
—4
4.0885%x10
4.088x10

value (Temp) 4.0875x10

4.087x10~ 4

4.0865x10
119.84 120.84 121.84

Temp

Temperature for Supercritical fluid relief calculations will be made
using this temperature of 120.84 F.
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This is seen as feasible when one looks at the dV/dh graph below as this derivitive rises
rapidly after it reaches a supercritical state then levels off quickly.

(440.59 — 362.93)k—

g

o000s_EXpPansion of Flui
dv 6.0006 /
dh o000 I
ft3 6-000 /
0-0001
-60 -40 -20 0 20 40 60 80 100 120 140 160
Temperature (F)
Relief Rate Calculations
Table generated by RefProp
Temperature |Pressure| Density | Yolume |Enthalpy| Entropy |Heat of Vapor. |Viscosity
(°F) (psig) | (kg/m®) | (m3kg) | (kJ/kg) |(kJ/kg-°R)|  (kJ/kg) (uPa-s)
108.84 13200 | 424.45 | 0.0023560 | 362.93 | 0.84417 Undefined 30.562
120.84 13200 | 307.50 | 0.0032520 | 405.78 | 091887 Undefined 24.165
140.84 13200 | 243.57 | 0.0041056 | 44059 | 097792 Undefined 21.889
m3
(0.0041056 — 0.0023560) — 3 3
av. . kg ft -5m
— is dVgph:= = 0.0008394- —— dVgh = 2.25x10 ~-—
dH kJ BTU
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Derivative
approach:

0.0039

0.0037

y =4.91347E-08x? - 1.67055E-05x + 0.001939965
R2=0.999995762

0.0035

0.0033

0.0031

0.0029

—

0.0027

A

0.0025
370

380 390 400 410

420

430

Volume (H) := 4.91347-10” °H? — 1.67055.10" °H + 0.001939965

d—Vqume(H) — 9.82694e-8-H - 0.0000167055

dH

Pco2 = 307.50k—g3

m

kJ

H = 405.78 ——
kg

9.82694e-8-H - 0.0000167055 = 2.317x 10 >

m> virtually the

'kJ Ssame

This dV/dH value of will be used
for relief valve sizing

= 19.2£

3

Heaterpower := 6000W
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Required Relief Rate for scenario 9 METHOD 1 API std

520
. b
Re“efRateGOOOW heater = dth‘Heaterpower‘pco2 = 329.894h—
- r
Back Pressure Factor Coefficient of discharge Combination Factor
Kp := 1.0 Kq := 0.816 K := 1.0
IIK = Kp-Kg- K¢
W := ReliefRategooow_heater
Theoretical Mass flux rate
b .
G :=7030.31 — found by methods listed
2 in API std 520
s-ft
8000
7000
6000
5000
4000 ’0‘
r
3000 <&
L 2
2000 *®
<
1000
O T T T T T T 1
0 200 400 600 800 1000 1200 1400
(API std 520 equation B.5)
Wgr .2
WR = G'Areaorifice‘HK Areaorifice = ﬁ = 00023|n

This area seems extremely small, however with a calculated relief pressure
of 1320 psi the calculation may be accurate. Supercritical fluids also have a
relatively low viscosity and high permeability causing them to flow quite
easily, and needing only small orifice to relieve from. Subsequent orifice
calculations will follow to test for consistency.
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Required Relief Rate for scenario 9 METHOD 2

Relief Rate Unitless Relief Rate Compressibility factor
b Wgr
Wg = 329.9 — Wy = — Z :=.49103
hr b
hr
Coeff. of Discharge C Value for CO2 Backpressure Coefficient
Kq := Kg = 0.816 C := 345 Ky = 1
Molecular weight 10% Overpressure Absolute
t‘ L pe—
M = 44 P, = 1320 T := (120.8 + 460)
Wy TANZ
Area = RARE: = 0.0023 in2 which is very consistant with
C-Kq-P1-Kp/M the previous method

Evaluation of Overpressure Scenario 15 - Exterior Fire

Calculate relief rate based on a blocked in fire scenario

Per APl 521 sec. 5.15.1.1

To determine vapor generation, it is necessary to recognize only the portion of the piping that is
wetted by its internal liquid and is equal to or less than 25 ft above the flame, in this case the entire
blocked in area tank and surrounding piping will be evaluated for a worst case scenario.

Relief valve Set Pressure Equivalent Lenth of Longest 1" schedule 10

vessel Desigh P (MAWP) length of pipe Blocked in pipe Pipe ID:
Vessel

Pset := 1200-psi Lg := 60ft D := 1.097in

Total Wetted Surface Area:

Pipearea := 7D -Lg = 17.23ft
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Physical Properties of supercritical fluid @ Relieving Conditions:

Molecular Supercritical Temperature Gas Heat Capacity
Wainht at relieving pressure Compressibility Ratio
M, := 44.01- kg Tin == (120.84 + 460)R Z := 0.49103 ~ = 4.3081
kgmole
Heat Capacity Viscocity
Cpgas = 2.3788-—_ W= 24.165,Pa-s
kg-K

Determination of Insulation Credit (per API 521 5.15.5.4)

This vessel will have either fiberglass insulation which will not burn.
Engineering Judgment:

Lab C is equipped with a fire alarm that will call the Fermilab fire department.
Response time would be on the order of minutes.

Fermilab fire department is trained in dealing with cryogen containing vessels.
As part of the CMS project they will receive a walkthrough of the CMS tank and
associated equipment.

It is plausible that there could be a flammable box or papers near this vessel.
Given the above, an insulation credit can be taken in the fire heat input
calculation as specified in API 521.

The API 521 fire input rate will be used.

Insulation Thermal Conductivity Insulation
(ambient conditions) Thickness
W ,
kinslambient = 0-034—K InsulTh = 2|n
m-

API Calculation for F,
with units added to factor for unit consistency

API 521 eq. 13

Kins.ambient| (904 + 273.15)K — T; sect. 5.15.5.4
F = 220 [ " n] = 0.0086 The implied units of the API
66570~—g'lnsuITh conversion factor are kg/sec” 3.
s
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CHECK: Same calculation forcing the units choice to use the API formula in
unitless fashion. The result is the same.

1 1
Kins.ambient —-— | (904 +273.15)K — Tin “GosC
m-K

] = 0.0086
66570- InsuITh~—
m

Required Relief Rate for scenario 15 - Exterior Fire

. 0.82
P
Qu = 21000(%)%[%] Qu = 1862-% Equation from API 521
r r
f

Qv = 545.8-W

ReliefRatefire := dVgn-Qv-peo2 = 13.6'%
p

Comparing Scenario Relief Rates

Rerate scenario 9 and 10 to 21% overpressure to then
be comparable to fire case

(per ASME Sect. VIII- DIv.1, UG-133 (g)

Rerating is unneeded since the mass flow rate of the heater control failure is
11 times higher than the fire scenario. Heater control failure is the largest
overpressure scenario and therefore will be used as the sizing basis.

ReliefRategpoow_heater

_ = 10.99 times higher
Re“efRateﬁre
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Actual Relief Rate - Based on a selected relief valve flow chart

The following flow rate were given by the manufacturer Anderson Greenwood on

their smallest orifice ("-4"; 0.049in"2) relief valve: As = 0.049.in?

METHOD 1
Wieliet := G-0.049in> . TIK = 7027.:]—b
r
METHOD 2
W 0.049-C-Ky-P1-Kpy/M\ b 51510
relieved = \/T\/? hr = hr
METHOD 3
ol
M -1 Wm
WmA = HK‘1320pSi~AS‘ 1w ( 2 j WmA = 102].5'E VOIRelief = A
Relief needed: WR = 329.9~L—b
r

This shows even the smallest orifice size is 30 times oversized.
This relief valve will be chosen for this vessel as well as all pipes

Check of Relief Valve Inlet Pipe Pressure Drop

Per ASME Sect. VIII- Div. 1 methods, the selected Anderson
Greenwood "-4" orifice relief valve has a capacity in excess of
capacity estimated using the conservative methods of API 520/521.

The multiple relief valves will be mounted directly on the piping and have
outlet piping which extends outdoors. the length of the longest pipe will be
used as the length of the inlet pipe to be conservative.

Length := Lg = 60ft

Diam := 1.097in Area = E-Diam2 ~ 0.9-in?
VolReli
Velocity := Relief
Area

__ Pco2- Velocity-Diam
| B

Re ~2.4x10°
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Relative Roughness

€ = 0.046mm = 1.8x 10 >-in

ColeBrook Implicit
equation

Given & = —2log|—& 4+ 231 f .= Find(f) = 0.022359
Vi 3.7Diam  Re-/f
Crane 410 eq. 6-8 (unitless to
psi)
Crane 410 eq. 6-8 for head, converted to W 2
pressure f. Length { WWMA
5 ft o
AP = f.(Le_”gth.Ve'“'ty .pcoz] _ 15.42-psi APy :=3.36.10 °. v J _ 1542
Diam 2 Pco2 Diam >
b in
ft>
AP

——— =1.1556-% which is less than 3%, the inlet piping is sufficient
1334.3psi
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Check of Relief Valve Outlet Pipe Pressure Drop

Equivalent length used is conservative representation of straight pipe and
fitting losses. The relief valve will be mounted on nearby piping to the vessel.
Outlet piping will be routed outside. Relief valve will flash supercritical CO2
into vapor/solid mixture.

Solid "snow" could plug outlet lines, therefore the largest piping size which will
still yield a sonic exit velocity is desired. Properties for CO2 will be used as
close as possible to this relieving mixture which will be roughly 85-90% vapor
quality and 10-15% solid by mass. For this calculation, 100% vapor will be
analyzed to be conservative.

Temperature Pressure Density | Volume | Enthalpy Entropy
[*F] (psig) (lbrryFt?] | (F3Abm) | (Btuflbm) | (Btudbm-"R)
-68.000 5.0000 020624 | 4.B487 | 189.16 058018
- folst gt A EARICGCOIGIT s | G IriGR | AEd08 | 18188 A Sy
- et 5 QIR | #4255 | FARSE A 12
Haat of Yapor. Yisoosity Kin. VYiscosity
Comp.Factar ™ evbmy | (bmift-s) (Fs)
098095 Undefined 00000073552 | 0.000035663
QL7E5F O Lk Aoz paleaaren | Nor paloulaied
Pk vy 8 defekied Moz calpwared’ | Nar calculaied
estimated density relieved estimated kinematic viscosity
2 3
o ft Wma 4 ft
pre"eved = 0.22612_ V= 0-000035_ VOIre”eved = = 4.5)( 10 T
ft3 S Prelieved r

ID of 2" schedule 10 pipe

Diam := 2.157in Area := =.Diam? = 3.7-in’ Length := 25ft

Comp. Factor

Vol A
Velocity := [ hrelieved Re = Velocity-Diam

~ 2.5%10°
Area 1%

Z :=0.97433

Relative Roughness from Crane 410 for
commercial steel pipe

e = 0.00015ft
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ColeBrook Implicit

equation
Given 1 = —2log E_ + 2.51 f := Find(f) = 0.01894
Vi 3.7Diam  Re-/f
mass flow diameter of outlet outlet
rate pipe pressure
Wm '
am = — A 102154  d= D';m - 0.18 0o = 14.3
hr
-100F outlet outlet
temperature piping
Toutlet := (460 — 100) L= Lerf‘tgth = 25
Mach
number
0.5
_ ZT
Map := 1.702-10 °.[ 2™ ( °““et] — 1.062
2 M
p2-d

Using equation 26 from API std 521 to find the
pressure (p2) just after the relief valve

2 2 2
fL L.(ﬂj .{1 - (%j }— In(ﬂ] p1 = Find(p1) = 30.8
d Ma,® \P2 P1 P2

AP := (pq - p2)psi = 16.5psi

AP

—=12%
1334.3psi

14 of 17



check for sonic flow speed

Which is above the outlet pressure

0.5
o 402 [9m | (2T _ showing we have sonic flow. High
Perit := 1.702-10 {dzj ( M j =193 velocity flow is desireable in a CO2
relieving system to be sure the
outlet piping will be swept of solid
CO2.

from API std 521

If the critical pressure is less than the pipe outlet pressure,
the flow i1s subsonic. If the critical pressure Is greater

than the pipe outlet pressure, the flow is sonic and Ma, = 1.
Therefore, the pipe inlet pressure, p,, is calculated

from Equation (25) with p5 equal to the critical pressure.

: 2 ,
%1{% [| ;’] HLL ] } | Py ‘ (26)

recalculated for sonic flow speed

Map = 1 P2 = Perit

2 2 2
fL L.(ﬂj .{1 - (%j }— In(ﬂj o1 = Find(p1) = 39.3
d Ma,® \P2 P1 p2

AP := (py — p2)psi = 20psi

A—P. =1.5-% which is less than 10%, the outlet piping is
1334.3psi sufficient

This calculation was done for 25 feet of 2" pipe. Other relief
valves are 1" diameter pipes, though their length is much shorter,
up to only 5.5 feet.
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Check of Relief Valve Outlet Pipe Pressure Drop with shorter 1" outlet

ID of 1" schedule 10 pipe

Diam := 1.097in

Comp. Factor

Z :=0.97433

Area = E-Diam2 ~ 0.9-in?

Volrelieved

Velocity := A
rea

Relative Roughness from Crane 410 for

commercial steel pipe

e = 0.00015ft

ColeBrook Implicit
equation

. 1
Given — = -2log
=7
mass flow
rate
Wmap
qm = = 10215.4
E
hr
-100F outlet
temperature
Toutlet := (460 — 100)
Mach
number

Om

€ N 2.51
.7Diam  Re~/f

diameter of outlet
pipe
_ Diam

d: = 0.091
outlet
piping
L. Length _ 5o

ft

May = 1.702-10"°.
2
p2-d

0.5
' Z'Toutlet — 4.108
M .

Length := 5.5ft

Re = Velocity-Diam _ 5 106
v
f := Find(f) = 0.022279
outlet
pressure
po := 14.3
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Using equation 26 from API std 521 to find the
pressure (p2) just after the relief valve

f-L 1 P1 2 P2 2 P1 2
- = | — ] J1-]= —In| —
d Ma,® \P2 P1 p2

AP

—— =10.7%
1334.3psi

check for sonic flow speed

0.5
Porit = 1702107 > 2 (ﬂj = 74.6
@)\ M

recalculated for sonic flow speed

Mag := 1 P2 = Perit

p1 := Find(p¢) = 156.9

AP := (pq - p2)psi = 142.6psi

Which is above the outlet pressure
showing we have sonic flow. High
velocity flow is desireable in a CO2
relieving system to be sure the
outlet piping will be swept of solid
CO2.

2 2 2
fL L.(ﬂj .{1 —(%j }— In(ﬂj p1 := Find(p;) = 119.4
d Ma,® \P2 P1 p2

_ AP 3409 wh
1334.3psi the

AP := (pq — p2)psi = 44.8psi

ich is less than 10%,
outlet piping is sufficient
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5. Welding Information




The transfer line was assembled in two phases due to the long lengths and bends
would be impossible to move through doorways and such. Maneuverable sections of the
piping were fabricated in Lab F, MAB, and PC4. These sections were then joined and
connected either by welding, Hart Unions, or flanges once in place. According to B31.3
Section 341, all piping in Normal Fluid Service shall be examined. Normally
radiographic examination of at least 5% of the welds is required but in certain cases
where the use of radiographic examination is difficult or impossible in-process
examination is allowed in lieu of radiography. The shop fabrication was done by
multiple Fermilab welders. Their qualifications are in section 6. An argon gas purge was

used before and while performing all piping welds.



6. Welders Qualifications




2% Fermilab

Technical Division-Machine Shop

Fermi National Accelerator Laboratory

Welder Performance Qualification Record

Welder’s Name | Michael Cooper FNAL # | 1227IN ASME# | W7
Welding Process: | 1st | GTAW ] Type | Manual 2nd | Type |
Performed in accordance with: Fermi WPS-55-8-001
Joint: Eillet; | Production-Weld | Test Coupon [
Groove: | Deuble-Welded: ¥es | Ne |
Single Welded: Metal Fused Metal-NosFused | NonMetal | Open Roor | Consumable Insert
ith-Selid-Bacldan Without Solid Backing |
Base Metal: | Specification: | SA 213, Type 304/304L | TO | SA 213, Type 304/304L | ASMEP#8,Gp 1 | TO | ASMEP#8, Gp |
Plate Pipe Tube
Actual Thickness: Neminal Diameter: | Actual Diameter Overall Diameter: 8.250”
Qualified Range: Wt/Schedule: Qualified Thickness Range Wall: 0.035”"
Actual Thickness Qualified Diameter Range: . Qualified Thickness Range: 0.070" Maximum
Qualified Diameter Range: 0.250" Minimum
Filler: 1" Process 2™ Process
Specification: 5.9 Class. 308/308L Specification: Class:

Diameter(s): .035, .045, i/16 Diameter(s):

F #: 6 F #:

Deposit Thickness: 0.035 Range Qualification: 0.070 Maximum Deposit Thickness:

Range Qualification;

Welding Position. 6G If Vertical: Uphill Beown

Gas (Type & Composition: Shielding: Argon 99.9% Root Side Backing - Argon 99.9%

Electrical Characteristics Type Curremt | AC | DCER DCEN
Teonsfer GhA | Speay | Slebelsr | Pulse [ Shor Cireuit
Visual Inspection
Appearance: | Satisfactory | Undercut: | None | Piping Porosity: | None
Guided Bend Test
Type and Figure Results Type and Figure Results Type and Figure Results
Test Conducted by: Lab Test #: Date:
Radiographic Test
Results: Sarisfactory | Per ASME IX-2007 and AWS D1.1-06
Radiographer: Alloyweld Inspection Co., Inc. | Examiner: Jennifer Anaya-Level I | Register # 5304 [ Date: 67722010

Fillet Weld Test Resulis

Fracture Test:
{Location, Nature, and size of Crack or Tear in Specimen}

Length of Weld: | Length of Defect: | Percent of Defect
Macro Test: Fusion
Appearance: Fillet Size inch X inch | @ Convex i O Concave
Test Conducted by: | Lab Test #:
]
Test Verified by: Roger Hiller, 00362N Verification Report #5112010-2RH
Signature

We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in accordance with the

requirements of ASME IX-2007 & AWS D}.1-06  Fermi National Accelerator Laborato

By: Roger Hiller 00362N Date:

6/7/2010

Authorized Representative

Fermi National Accelerator Laboratory / Kirk Road and Pine Strest / P.O. Box 500 / Batavia, 1L 60510 / 630.840.3000 / www.inal.gov f fermilab@fnal.gov

@ Office of Science / U.S. Depariment of Energy / Managed by Fermi Research Alliance, LLC




2= Fermilab  Fermi National Accelerator Laboratory

Technical Division-Machine Shop

Welder Performance Qualification Record

Welder’s Name | Mike Cooper FNAL# | 1227IN ASME# | W-7
Welding Process: I 1st | GTAW [ Type | Manual 2nd | Type |
Performed in accordance with: | Fermi WPS-558-9-002
Joint: Eillet: | ProductionWeld | Test Coupon |
Groove: | Double Welded: Yes | No |
Single Welded Metal Fused Metal Non-Fused | Non-Metal | Open Root | Consumable Insert
Wh-Selid Bocldng Withowt Solid Backing |

Base Metal: | Specification: | SA 213, Type 304/304L | TO | SA 213, Type 304/304L | ASMEP #8,Gp1 | TO | ASMEP#8,Gp |
Plate Pipe Tube
Actual Thickness: Nominal Diameter: | Actual Diameter Overall Diameter; (0.500"
Qualified Range: Wi/Schedule: Qualified Thickness Range Wall: 0.095”
Actual Thickness Qualified Diameter Range Qualified Thickness Range: 0./90" Maximum
| Qualified Diameter Range: 0.500" Minimun
Filler: 1" Process 2™ Process
Specification: 5.9 Class: 308/308L Specification; Class:
Diameter(s): .045, 1/16, 3/32 Diameter(s):
F# ¢ F #:
Deposit Thickness: 0.095 Range Qualification: 0.790 Maximum Deposit Thickness: Range Qualification:
Welding Position: 6G If Vertical: Uphill Dewn
Gas (Type & Composition: Shielding: Argon 99.9% Root Side Backing - Argon 99.9%
Electrical Characteristics Type Current | AC | DCEPR DCEN |
Transfor GMAW |  Spray | Globular | Pulse [ SherCireuit
Visual Inspection
Appearance: |  Sarisfactory | Undercut: | None | Piping Porosity: | None
Guided Bend Test
Type and Figure Results Type and Figure Results Type and Figure Results
Test Conducted by: Lab Test #: Date:
Radiographic Test
Results: Satisfactory | Per ASME IX-2007 and AWS D1.1-06
Radiographer: Alloyweld Inspection Co., Inc. | Examiner: Jennifer Anaya-Level II | Register #: 5088 | Date: 5/24/2010
Fillet Weld Test Results
Fracture Test:
{Location, Nature, and size of Crack or Tear in Specimen)
Length of Weld: | Length of Defect: | Percent of Defect
Macro Test: Fusion
Appearance: Fillet Size inch X inch | O Convex | O Concave
Test Conducted by: | Lab Test #:
Test Verified by: Roger Hiller 00362N Verification Report #5272010-2
Signature

requirements of ASME IX-2007 & AWS D1.1-06  Fermi National Accelerator Laborato

We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in accordance with the

By: Roger Hiller 00362N : Date:
6/16/2010
N—(_}  Authorized Representative

Fermi National Accelerator Lahoratory / Kirk Road and Pine Street / P.O. Box 500 / Batavia, IL 60510 / 630.840.3000 / www.fnal.gov / termilab@fnal.gov
@ COffice of Science / U.S. Department of Energy / Managed by Fermi Research Alliance, LLC




2= Fermilab Fermi National Accelerator Laboratory

Technical Division-Machine Shop
Welder Performance Qualification Record

Welder’s Name _| Michael Cooper FNAL# [ 12271 ASME# | W-7
Welding Process: | 1st | GTAW | Type | Manual 2nd | Type |
Performed in accordance with: | Fermi WPS §5-3,.R4
Joint: Eillet: I ProductionWeld ] Test Coupon |
Groove: | Double Welded: Y¥es | No |
Single Welded: Meta-Fused Metal-NonFused | MNeaMetal | Open Root | Consumableldnsest
ith-Selid-Baddng Withour Solid Backing |
Base Metal: | Specification: |  SA3J2,Gr304 | TO | 543/12.Gr304 | ASMEP#8 | TO | ASMEP#3§
Plate Pipe Tube
Actual Thickness: Nominal Diameter: 4 | Actual Diameter: 4.5” Overall Diameter:
Qualified Range: Wt/Schedule: Sch. 80 Qualified Thickness Range: 0-0.674 Wall:
Actual Thickness: 0.337 Qualified Diameter Range: 2.875” minimum_| Qualified Thickness Range:
Qualified Diameter Range:
Filler: 1* Process 2" Process
Specification: SFA 5.9 Class:  ER 308/308L Specification: Class:
Diameter(s): 1/l16g3 3/329 Diameter(s):
F#: 6 F #:
Deposit Thickness:  0.337" Range Qualification: 0-0.674" | Deposit Thickness: Range Qualification:
Welding Position: 6G If Vertical: Upward Dews
Gas (Type & Composition: Shielding: Argon 99.9% Root Side Backing | Argon 99.9%
Electrical Characteristics Type Current | A€ | DCER DCEN |
Transfer GMAW |  Ssray | Globular | Pulse | Short-Circuit
For Information Only Machine Welding
Filler Metal Trade Name: Control: Q Visual Q Remote Visual
SAW Flux Trade Name: Arc Voltage Control: Q  Auto Q  Other:
Shielding Gas Trade Name: Joint Tracking: Q Yes Q No
Visual Inspection
Appearance: |  Satisfactory | Undercut: | | Piping Porosity: |
Guided Bend Test
Type and Figure Results Type and Figure Results Type and Figure Results
Test Conducted by: Lab Test #: Date:
Radiographic Test
Results: Satisfactory [ Per ASME IX-2007 and AWS D1.1-06
Radiographer: Alfoyweld Inspection Co., Inc. | Examiner: Jennifer Anaya-Level II | Register #5304 | Date: 6/772010
Fillet Weld Test Results
Fracture Test:(Location, Nature, and size of Crack or Tear in Specimen)
Length of Weld: | Length of Defect: | Percent of Defect
Macro Test: Fusion
Appearance; Fillet Size inch X inch [ O Convex | @ Concave
Test Conducted by: | Lab Test#:

We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in accordance with the
requirements of ASME IX-2007 & AWS D1.1-06  Fermi National Accelerator Laboratory

’Gim Gl @A«?/zp o

Fermi National Accelerator Laboratory / Kirk Road and Pine Street / P.Q. Box 500 / Batavia, iL 60510 / 630.840.3000 / www.fnal.gov / fermilab@fnal.gov
@ COffice of Science / U.S. Department of Energy / Managed by Fermi Research Alliance, LLC



FERMILAB COpBv/

Welder Qualification Test Record
Welder's Name__Michael Cooper___Ident No. 122271 Date __ 03/19/99

Welding Process__ GTAW Type_____Manual

Test in Accordance With WPS #__ES-155003 Root Open

Material Specification__SA 53-B To Material Specification_SA 53-B

PNo_1 ToP-No__1 Thickness____.280" Diam 8"

Filler Metal Specification SFA__A5 18 _ Classification ER-70S-2 F-No_6

Thickness Deposited 280

Backing_ Argon Gas Shielding__Argon _

Position 6-G Progression Upward

Electrical Characteristics: Current DC Polarity __Straight

Thickness Qualified 960" Max __ Diameter Qualified___2-7/8" O.D _and over
GUIDED BEND TEST RESULTS

Specimen No Type Figure Resuits

1 Face QW-462.3a Acceptable

2 Face QW-462.3a Acceptable

3 Root QW-462.3a Acceptabile

4 Root QW-462.3a Acceptable

Test Conducted By__IFR Engineering  Test No.___ 008-09-01 Date 3/19/99

We certify that the statements in this record are correct and that the test welds were
prepared, welded and tested in accordance with the requirements of Section I1X of the
ASME Code.

By: M
Date: %;z, 7z




FERMLAB  COPv/

Welder Qualification Test Record
Welder's Name__Michael Cooper Ident No.___ 122271 Date __ 03/19/99
Welding Process__ SMAW Type Manual
Test in Accordance With WPS #__ES-155000 Root Open

Material Specification__SA 53-B To Material Specification_SA 53-B
P-No__1 ToP-No__ 1 Thickness___432" Diam 6"

Filler Metal Specification SFA__A5.1__ Classification E6010/E7018 F-No__F3/F4

Thickness Deposited 432"
Backing None Gas Shielding _N/A
Position 6-G Progression Upward

Electrical Characteristics: Current DC Polarity__Reverse
Thickness Qualified 864" Max _ Diameter Qualified___2-7/8" Q.D, and over

GUIDED BEND TEST RESULTS
Specimen No Type Figure Results
1 Side Qw-462.2 Acceptable
2 Side QwW-462.2 Acceptable
3 Side Qw-462.2 Acceptable
4 Side QW-462.2 Acceptable

Test Conducted By_IFR Engingering _ Test No. 008-09-01__ Date_3/19/99
We certify that the statements in this record are correct and that the test welds were

prepared, welded and tested in accordance with the requirements of Section 1X of the
ASME Code.

By: % M-
Date: gé?//f;f




2= Fermilab Fermi National Accelerator Laboratory

Technical Division-Machine Shop
Welder Performance Qualification Record

Welder’s Name | Michael Jeeninga FNAL# | 15566N ASME# | W-3
Welding Process: | ist | Graw [ Type |  Manual 2nd | Type |
Performed in accordance with: [ Fermi WPS 55-3,R4
Joint: | Fillet: [ RroductionWeld | Test Coupon |
Groove; | DeubleWelded: ¥Yes | No |
Single Welded: Metal Fused Metal NonFused | Mon-Metal | Open Root | Consurmable-lnsest
Bith-Selid-Bacldng Without Solid Backing |
Base Metal: | Specification: | SA3/2,Gr304 [ TO | S54312,Gr304 | ASMEP#8,Gp. 1 | TO | ASME P #8, Gp. 1
Plate Pipe Tulbe
Actual Thickness: Nominal Diameter: 4 [ Actual Diameter: 4.5 Overall Diameter:
Qualified Range: Wt/Schedule: Sch. 80 Qualified Thickness Range: 0-0.674 Wall:
Actual Thickness: 0,337 Qualified Diameter Range: 2.875" minimum | Qualified Thickness Range:
| Qualified Diameter Range:
Filler: 1* Process 2™ Process
Specification: SFA 5.9 Class: ER 308/308L Specification: Class:
Diameter(s): 1/16"@ 3/32"9 Diameter(s):
F# 6 F #:
Deposit Thickness: 2.0337 Range Qualification; 0-0.674" | Deposit Thickness: Range Qualification:
Welding Position: 60 If Vertical: Upward Bewn
Gas (Type & Composition: Shielding: 4rgon 99.9% Root Side Backing | Argon 99.9%
Electrical Characteristics Type Current | A€ | BCER DCEN |
Transfer GMAW |  Spray | Globuler | Pulse ! Short-Gireuit
Visual Inspection
Appearance: | Satisfactory | Undercut: | None Visually Observed | Piping Porosity: | None Visually Observed
Guided Bend Test
Type and Figure Results Type and Figure Results Type and Figure Results
Test Conducted by: Lab Test #: Date:
Radiographic Test
Results: Satisfactory | Per ASME IX-2007 and AWS D1.1-06
Radiographer: Alloyweld inspection Co., Inc. | Examiner: Jennifer Anaya-Level I | Register #6469 | Date: 8042010

Fillet Weld Test Results

Fracture Test:(Location, Nature, and size of Crack or Tear in Specimen)

Length of Weld: | Length of Defect: | Percent of Defect
Macro Test: Fusion
Appearance: Fillet Size inch X inch | O Convex | O Concave
Test Conducted by: | Lab Test #:
1
Test Verified by: Michael Reynolds, 03993N | Verification Report #7302010-1-MR \\X 5[ l! P %1 a ’!
\ Signature \’

We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in accordance with the

requitements of ASME IX-2007 Fermi National Accelerator Laboratory
By: Roger Hiller. (10362 Date:
8/04/2010

)

Fermi National Accelerator Laboratory / Kirk Road and Pine Street / P.O. Box 500 / Batavia, IL 60510 / 630.840.3000 / www.inal.gov / fermilab@nal.gov
m Cfiice ol Science / U.S. Department of Energy / Managed by Fermi Research Alliance, LLC



3¢ Fermilab Fermi National Accelerator Laboratory

Techaical Division-Machine Shop

Welder Performance Qualification Record

Welder’s Name | Michael Jeeninga FNAL# |  I15366N ASME# | w3
Welding Process: | 1st | GTAW [ Type | Manual 2nd | Type |
Performed in accordance with: ! Fermi WPS-55-8-001
Joint: Fillet: | Production-Weld | Test Coupon f
Groove: | Double-Welded: ¥es | No |
Single Welded: Metal-Fused Metal-NonFused | Non-Metal | Open Root | Consumable Insert
With-Selid-Bacldrg Without Solid Backing |
Base Metal: | Specification: | SA 273, Type 304/304L | TO | SA 213, Type 304/304L | ASME P #8,Gp 1 | TO | ASMEP #8,Gp |
Plate Pipe Tube
Actual Thickness: Nominal Diameter: | Actual Diameter Overall Diameter: £.250"
Qualified Range: Wit/Schedule: Qualified Thickness Range Wall: 0.035”
Actual Thickness Qualified Diameter Range Qualified Thickness Range: 0.070" Maximum
[ Qualified Diameter Range: 0.250” Minimum
Filler: 1* Process 2" Process
Specification: 5.9 Class: 308/308L Specification: Class:
Diameter(s). .033, .043, 1/16 Diameter(s):
F#: 6 F #:
Deposit Thickness: 0.035 Range Qualification: 0.070 Maximum Deposit Thickness: Range Qualification:
Welding Position: 6G If Vertical: Uphill Dewn
Gas (Type & Composition: Shielding: Argon 99.9% Root Side Backing - Argon 99.9%
Electrical Characteristics Type Current | AG | DCER DCEN |
Transfer GMAW |  Spray |  Glebular | Pulse | Shor-Cireuit
Visual Inspection
Appearance: |  Satisfactory | Undercut: | None | Piping Porosity: | None
Guided Bend Test
Type and Figure Results Type and Figure Results Type and Figure Results
Test Conducted by: Lab Test #: Date:
Radiographic Test
Results: Satisfactory | Per ASME 1X-2007
Radiographer: Alloyweld Inspection Co., Inc. | Examiner: Jennifer Anaya-Level If | Register # 6469 | Date: 842010

Fillet Weld Test Results

Fracture Test:
(Location, Nature, and size of Crack or Tear in Specimen)

Length of Weld: | Length of Defect: | Percent of Defect
Macro Test: Fusion
Appearance: Fillet Size inch X inch | O Convex { O Concave
Test Conducted by: | Lab Test #:
Test Verified by: Roger Hiller, 00362N Verification Report #7302010-3RH
J Signature

We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in accordance with the
requirements of ASME I1X-2007 & AWS D1.1-06  Fermi National Accelerator Laborato

By: Roger Hiller 00362N ™= Date:
st~ 8/04/2010

Authorized Representative

Fermi National Accelerator Laboratory / Kirk Road and Pine Street / P.O. Box 500 / Batavia, IL 60510 7 630.840.3000 / www.inal.gov / fermilab@fnal.gov
W82, Oftice of Science / U.S. Depariment of Energy / Managed by Farmi Research Alliance, LL.C



& Fermilab Fermi National Accelerator Laboratory

Technical Division-Machine Shop
Welder Performance Qualification Record

Welder’s Name | Mike Jeeninga FNAL# |  15366N ASME# | W-3
Welding Process: | 1st | Graw [ Type | Manual Ind | Type |
Performed in accordance with: [ Fermi WP§-85-9-002
Joint: Fillet: | Production-Weld | Test Coupon [
Groove: | Double Welded: ¥es | No |
Single Welded Mot Tussd MeomlHesTased | Mendem] i Open Root__| Consumable Insert
WitkESolid Beeldng Withowt Solid Backing |
Base Metal: | Specification: | S4 213, Type 304/304L | TO | 54213, Type 304/304L | ASMEP #8,Gp1 | TO | ASMEP #8,Gp 1
Plate Pipe Tube
Actual Thickness: Nominal Diameter: | Actual Diameter Overall Diameter: 0.500"
Qualified Range: Wt/Schedule: Qualified Thickness Range Wall: 0.095"
Actual Thickness Qualified Diameter Range Qualified Thickness Range: . /90" Maximum
Qualified Diameter Range: 0.500" Minimum
Filler: 1* Process 2" Process
Specification: 5.9 Class: 308/308L Specification: Class:
Diameter(s): .0435, 1/16, 3/32 Diameter(s):
F# 6 F#:
Deposit Thickness:  0.095 Range Qualification: 0.790 Maximum Deposit Thickness: Range Qualification:
Welding Position:  6G If Vertical: Uphill Bewn
Gas (Type & Composition: Shielding: Argon 99.9% Root Side Backing - Argon 99.9%
Electrical Characteristics Type Cument | AG | DGER DCEN
TFemrafer @i | Zpew | Clsbules | Pales | Shem-Sirsust
Visual Inspection
Appearance: | Satisfactory | Undercut: | None | Piping Porosity: | None
Guided Bend Test
Type and Figure Results Type and Figure Results Type and Figure Results
Test Conducted by: Lab Test #: Date:
Radiographic Test
Results: Satisfactory | Per ASME IX-2007 and AWS D1.1-06
Radiographer: Alloyweld Inspection Co., Inc. | Examiner: Jennifer Anaya-Level fl | Register #: 6469 | Date: 84/2010

Fillet Weld Test Results

Fracture Test:
{Location, Nature, and size of Crack or Tear in Specimen)

Length of Weld: | Length of Defect: | Percent of Defect
Macro Test: Fusion
_Appearance: Fillet Size inch X inch | O Convex | 'O Concave
Test Conducted by: | Lab Test #:
Test Verified by: Roger Hiller 00362N Verification Report #7272010-2RH —@/
Signature

We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in accordance with the
requirements of ASME IX-2003 & AWS D1.1-06  Fermi National Accelerator Laborato

By: Roger Hiller 00362N \ Date:

8/04/2010

Authorized Representative

Fermi Natienal Accelerator Laboratory / Kirk Road and Pine Street / P.O. Box 500 / Balavia, il 80510 / 630.840.3000 / www.fnal.gov / fermilab@fnal.gov
@ COffice of Science / U.S. Department of Energy / Managed by Fermi Research Alliance, LLC




2% Fermilab Fermi National Accelerator Laboratory

Technical Division-Machine Shop

Welder Performance Qualification Record

Welder’s Name | Ryan Mahoney FNAL# |  15470N ASME# | W-2
Welding Process: [ 1st | GTAW | Type | Manual 2nd | Type |
Performed in accordance with: | Fermi WPS CS-5-001
Joint: Eillet: | Production-Weld | Test Coupon i
Groove: | Double-Welded: Yes [ No |
Single V Groove: Matsl-Fused et MyeTFesed | Maadlosl | Open Root__| Censumableinsert
PiitlBelid Pueling Without Solid Backing ]
Base Metal: | Specification: | ASME P # 1, Group 1 | TO | ASME P # I, Group |
Hlate Pips Tube
Actual Thickness: Nominal Diameter: Actual Diameter: Overall Diameter: 275"
Qualified Range: Wt/Schedule: Qualified Thickness Range: Wali: 0.625"
Actual Thickness: Qualified Diameter Range: Qualified Thickness Range: All Thickness
Qualified Diameter Range: 1" minimum
Filler: 1% Process 2" Process
Specification: SF4 5.18 Class: ER 70S8-2 Specification: Class:
Diameter(s): //163/32% 1/8& Diameter(s):
F#: 6 A#: ] F #:
Deposit Thickness: 0.625” Range Qualification: 4¥ Thickness Deposit Thickness: Range Qualification:
Welding Position: 6G If Vertical: Upward
Gas (Type & Composition: Shielding: Argon 99.99% Root Side Backing | 4rgon 99.99%
Electrical Characteristics Type Current | AGC | DCER DCEN
FransferGMAW | Spray Globular | Pulse [ ShortCireuit
For Information Only Machine Welding
Filler Metal Trade Name: Control: QO Visual [ O Remote Visual
SAW Flux Trade Name: Arc Voltage Controi: | O Auto Q_ Other:
Shielding Gas Trade Name: Joint Tracking: O Yes g No
Visual Inspection
Appearance: |  Safisfactory | Undercut: | None Visible | Piping Porosity: { None Visible
Guided Bend Test
Type and Figure Results Type and Figure Results Type and Figure Results
Test Conducted by: Lab Test #: Date:
Radiggraphic Test
Results: Satisfactory | Per ASME 1X-2007 and AWS D1.1-06

Radiographer: Alloyweld Inspection Co., Inc. | Examiner: Jennifer Anaya-Level I | Register #: 6760 { Date: 820/2010

Fillet Weld Test Results

Fracture Test:
{Location, Nature, and size of Crack or Tear in Specimen)

Length of Weld: | Length of Defect: | Percent of Defect

Macro Test: Fusion

Appearance: Fillet Size inch X inch | O Convex [ O Concave
Test Conducted by: | Lab Test #:

We certify that the statements in this record are correct and that the test weids were prepared, welded, and tested in accordance with the
requirements of  ASME IX-2007 & AWS D1.1-06  Fermi National Accelerator Laboratory

o 7%«/ M’ o0FAY o 9/01/2010

Fermi National Accelerator Laboratory / Kirk Road and Pine Street / P.O. Box 500 / Batavia, il 60510 / 630.840.3000 / www.fnal.gov / termilab@fnal.gov
m Oftice of Science / U.S. Department of Energy / Managed by Fermi Research Alliance, LLC



# Fermilab Fermi National Accelerator Laboratory

Technical Division-Machine Shop

Welder Performance Qualification Record

Welder’s Name | Ryan Mahoney FNAL# |  I5470N ASME# | w-2
Welding Process: | 1st | Graw [ Type [  Manual 2nd | Type |
Performed in accordance with: | Fermi WPS §S-3,R4
Joint: Eillet: | Rreduction-Weld i Test Coupon |
Groove: | Double Welded: Yes | No |
Single Welded: Metal-Fused Metal Non-Fused | Nea-Metal | OpenRoor | Censumablelases
had-Selid Basldng Without Solid Backing |
Base Metal: | Specification: | SA3/2,Gr304 | TO | SA312,Gr304 | ASMEP# | TO | ASMEP#8
DPlate Pipe Trube
Actual Thickness: Nominal Diameter: 4 | Actual Diameter: 4/5” Overall Diameter:
Qualified Range: Wt/Schedule: Sch. 80 Qualified Thickness Range: 0-0.674 Wall:
Actual Thickness: 0.337 Qualified Diameter Range: 2.875” minimuwm | Qualified Thickness Range:
[ Qualified Diameter Range:
Filler: 1* Process 2™ Proacess
Specification: SFA 5.9 Class: ER 308/308L Specification: Class:
Diameter(s): I/16"@ 3/32" 3 Diameter(s);
F# 6 F #:
Deposit Thickness: 0.0337 Range Qualification: 0-0.674” Deposit Thickness: Range Qualification:
Welding Position: 6G If Vertical: Upward DBowa
Gas (Type & Composition: Shielding: Argon 99.9% Root Side Backing | Argon 99.9%
Electrical Characteristics Type Current | AG | BEEP DCEN |
Transfer GMAW |  Spray | Globular | Pulse | Shon-Cireuit
For Information Only Machine Welding
Filler Metal Trade Name: Control: Q Visual O Remote Visual
SAW Flux Trade Name: Arc Valtage Control; 0  Auto Q  Other:
Shielding Gas Trade Name: Joint Tracking: O  Yes Q No
Visual Ingpection
Appearance: |  Satisfactory | Undercut: | | Piping Porosity: |
Guided Bend Test
Type and Figure Results Type and Figure Results Type and Figure Results
Test Conducted by: Lab Test #: Date:
Radiographic Test
Results: Satisfactory | Per ASME IX-2007 and AWS D1.1-06
Radiographer: Alloyweld Inspection Co., Inc. | Examiner: Jennifer Anaya-Level Il | Register #5615 | Date: 6/18/2010
Fillet Weld Test Results
Fracure Test:(Location, Nature, and size of Crack or Tear in Specimen)
Length of Weld: | Length of Defect: | Percent of Defect
Macro Test: Fusion
Appearance: Fillet Size inch X inch | @ Convex | O Concave
Test Conducted by: | Lab Test #:

We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in accordance with the
requirements of ASME IX-2007  Fermi National Accelerator Laboratory

By: Date:

'Z%b, Yl 6/18/2010

Fermi National Accelerator Laboratory / Kirk Road and Pine Streel / P.O. Box 500 / Batavia, Il. 60510 / 630.840.3000 / www.fnal.gov / fermilab@fnal.gov
@ Office of Science / U.S. Department of Energy / Managed by Fermi Research Alliance, LLC




£= Fermilab

Technical Division-Machine Shop

Fermi National Accelerator Laboratory

Welder Performance Qualification Record

Welder’s Name | Ryan Mahoney FNAL# |  I15470N ASME# | w22
Welding Process: | 1st | Graw [ Type | Manual 2nd | Type |

Performed in accordance with: | Fermi WPS-55-8-001

Joint: Eillet: | Production-Weld | Test Coupon [

Groove: | DoubleWaelded: Yes | No |

Single Welded: Metal Eused Metal-Non-Fused | NoaMetal | Open Root | Consumable Insert
With Solid Backing Without Solid Backing |
Base Metal: | Specification: | SA 213, Type 304/304L | TO | SA 213, Type 304/304L | ASME P #8, Gp ] | TO | ASMEP#8, Gp |
Plate Pipe Tube

Actual Thickness: Nominal Diameter: | Actual Diameter

Overall Diameter: 0.250”

Wt/Schedule: Qualified Thickness Range Wall: 0.035”

Qualified Range;

Actual Thickness Qualified Diameter Range: . Qualified Thickness

Range: 0.070" Maximum

Qualified Diameter Range: 0.250" Minimum

Filler: 1* Process 2" Process
Specification: 5.9 Class: 308/308L Specification: Class:
Diameter(s): .035, .045, 1/16 Diameter(s):

F# & F#
Deposit Thickness: 0.035 Range Qualification: 0.070 Maximum Deposit Thickness: Range Qualification:

Welding Position: 6G If Vertical: Uphill Dows

Gas (Type & Composition: Shielding: Argon 99.9% Root Side Backing - Argon 99.9%

Electrical Characteristics Type Current | AC | DCEN |

TeansferGMAW | Spray |  GClobular | Pulse | Shor-Cireuit
Visual Inspection
Appearance: | Satisfactory | Undercut: | None | Piping Porosity: | None
Guided Bend Test
Type and Figure Results Type and Figure Results Type and Figure Results
Test Conducted by: Lab Test #: Date:
Radiographic Test
Resulls: Satisfaciory | Per ASME IX-2007

Radiographer: Alfoyweld Inspection Co., Inc. | Examiner: Jennifer Anaya-Level I | Register # 5615

| Date: 6/18/2010

Fillet Weld Test Results

Fracture Test:
{Location, Nature, and size of Crack or Tear in Specimen)

Length of Weld: | Length of Defect: | Percent of Defect
Macro Test: Fusion
Appearance: Fillet Size inch X inch | O Convex | O  Concave
Test Conducted by: | Lab Test #:
Test Verified by: Roger Hiller, 00362N Verification Report #57/12010-2RH
Signature

We centify that the statements in this record are correct and that the test welds were prepared, welded, and tested in accordance with the

requirements of ASME IX-2007 & AWS DL.1-06  Fermi National Accelerator Laborato

Date:

By: Roger Hiller 00362N j /s E: :t ﬂg

6/18/2010

Authorized Representative

Fermi Natlonal Accelerator Laboratory / Kirk Road and Pine Strest / P.O. Box 500 / Batavia, IL 60510 / §30.840.3000 / www.inal.gov / fermitab@ifnal.gov

Y283, Office of Science / U.S. Department of Energy / Managed by Fermi Research Alliance, LLC




2% Fermilab Fermi National Accelerator Laboratory

Technical Division-Machine Shop

Welder Performance Qualification Record

Welder’s Name | Ryan Mahoney FNAL# | I5470N ASME# | W2
Welding Process: | 1st | GrAw [ Type | Manual 2nd | Type |
Performed in accordance with: | Fermi WPS-58-9-002
Joint: Fillet: | Produetion-Weld | Test Coupon |
Groove: | Double Welded: Yes | No |
Single Welded MetalBused Metal Mon-Fused | Mon-Metal |  Open Root | Consumable Insert
With Solid-Backiag Withowt Solid Backing |

Base Metal: | Specification: | SA 213, Type 304/304L | TO | SA 213, Type 304/304L | ASMEP #8.Gpl | TO | ASMEP #8, Gp |
Plate Pipe Tube
Actual Thickness: Nominal Diameter: | Actual Diameter Overall Diameter: 0.500”
Qualified Range: Wt/Schedule: Qualified Thickness Range | Wall: 0.095”
Actual Thickness Qualified Diameter Range Qualified Thickness Range: 0.7190" Maximum
Qualified Diameter Range: 0.500” Minimum
Filler: 1* Process 2™ Process
Specification: 5.9 Class: 308/308L Specification: Class:
Diameter(s): .045, 1/16 , 3/32 Diameter(s):
F# 6 F #:
Deposit Thickness: 0.095 Range Qualification: 0.790 Maximum Deposit Thickness: Range Qualification:
Welding Position: oG If Vertical: Uphill Dowa
Gas (Type & Composition: Shielding: Argon 99.9% Root Side Backing - Argon 99.9%
Electrical Characteristics Type Current | AC | DCEP DCEN |
TransferGMAW |  Spray |  Globular | Pulse | Shor-Cireuit
Visual Inspection
Appearance: |  Satisfactory | Undercut: | None | Piping Porosity: | None
Guided Bend Test
Type and Figure Results Type and Figure Results Type and Figure Results
Test Conducted by: Lab Test #: Date:
Radiographic Test
Results: Satisfactory | Per ASME 1X-2007 and AWS D1.1-06
Radiographer: Alloyweld Inspection Co., Inc. | Examiner: Jennifer Anaya-Level Il | Register # 5615 | Date: 6/18/2010
Fillet Weld Test Results

Fracture Test:
(Location, Nature, and size of Crack or Tear in Specimen)

Length of Weld: [ Length of Defect: | Percent of Defect
Macro Test: Fusion
Appearance: Fillet Size inch X inch | @ Convex [ O Concave
Test Conducted by: | Lab Test #:
Test Verified by: Roger Hiller 00362N Verification Report #5272010-2
Signature

We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in accordance with the
requirements of ASME IX-2007 & AWS D1.1-06  Fermi National Accelerator Laborato,

By: Roger Hiller 00362 - Date:
Nzﬁ%-— %W'-—" 6/18/2010
Q

Authorized Representative

Fermi Natlonal Accelerator Laboratory / Kirk Road and Pine Street 7 P.0. Box 500 / Batavia, IL 60510 / 630.840.3000 / www.fnal.gov / fermilab@fnal.gov
@ Office of Science / U.S. Department of Energy / Managed by Fermi Research Alliance, LLC



7. Inspection Plan / Examiners Report




In accordance with ASME 31.3 code for process piping, in process weld
inspection was performed on a minimum of 5% of all circumferential welds performed

by each welder. The “in process weld inspection” forms are appended in the following

pages.



4.12.10

PPD Mechanical
In-Process Weld Inspection Form
(as per In-Process Weld Inspection Guidelines, AD Cryogenics, Nov 3, 2006)

Date /[ =7~ /O Project: LIXELS (JPLELADS  COL  CO0L IV

ipe Section: 4.1 Weld Number: 4 _ 7, 3, (¢ A
\ 4 7

eld location: __ /AL il
elder:_#/52 JreviViy)  Inspector: _( X0 Dhivvbees TIEA(E ¢ ﬂ@)
Before Welding: - N
Type of weld: (butt) % (other) n rfﬁ@)’ e @]

w3 ITEAC) o G
(1) Pipe #1 Size, Schedule and material: _ /[ %2 Sc # /05 PIPE
(2) Pipe #2 Size, Schedule and material: _( /2~ Sc# OS5 ELBs (e

(1) Joint Preparation and Cleanliness .
Joint Preparation and Cleanliness acceptable? Jf £g

(2) Welding Machine

(a) Remote foot pedal? ]
(b) DC straight machine? 2.5

(3) Joint Fit-up, and Internal Alignment. iy
(a) Internal alignment acceptable? £ <~

(b) Joint Clearance acceptable? YES
(c) End Preparation acceptable? YES
(4) Filler Rod 1)
(a) AWS A5.9 stainless steel filler rod? 3'//: S L RAp
(b) Filler rod: Class __ 30BL Diameter__. 045 A4 Y4

(5) Purge Gas. i,
(a) type of purge gas : AR L0/
(b) time length of purge: 45 A'CEpey purge flow rate: | ©  SCFH___

(b) (if done) O2 reading: __g@7  O2 Monitor manf/model : < 4EC&-~ww iy p

(6) Inspection After Root Pass
(a) No visible cracks. e
(b) No suck holes, which are small holes in midd{lw/eld.
(c) No porosity or obvious imperfections.
(d) Filler material fused along edges of weld . —

P i

L

(8) Repeat inspection after every pass:

(9) Final Inspection: G000




4.12.10

PPD Mechanical

In-Process Weld Inspection Form
(as per In-Process Weld Inspection Guidelines, AD Cryogenics, Nov 3, 2006)
Date_jQ~/7- IO Project: _L/XELS VP LA AYE (o Coprreoa
A-10 Weld Number:_&/, 5. ¢, 7. (//2 (54

Pipe Section:
-' Weld location: __//4B
Welder: /{/AE T £4/7:/ Inspector: _COSONNVEPEZ
L / [ f{ éi

w-3

Before Welding: -
Type of weld: (butt) .Qg (other) ¥y
e / o s it /63 s @ /[y 7 )

(1) Pipe #1 Size, Schedule and material: -
(2) Pipe #2 Size, Schedule and material: _ /. sc/# 10 <

\<\
'“1 N

(1) Joint Preparation and Cleanliness SR
Joint Preparation and Cleanliness acceptable? £ S

(2) Welding Machine ey =
(a) Remote foot pedal? _7Z 5
(b) DC straight machine? ¢ £ 5

(3) Joint Fit-up, and Internal Alignment.
(a) Internal alignment acceptable? _ 7£ 5
YE S

(b) Joint Clearance acceptable? ___
(c) End Preparation acceptable? _ 4= <

(4) Filler Rod
(a) AWS A5.9 stainless steel filler rod? ¥ /5 il ,
(b) Filler rod: Class __ 3082 Diameter_, 295+ 5y

(5) Purge Gas.
(a) type of purge gas :  HR bot/
(b) time length of purge: _ &5 A e£27p0 purge flow rate:__ /(?  SCFH
(b) (if done) O2 reading: _ . & 7 02 Monitor manf/model : L AECA - = 29

(6) Inspection After Root Pass 7
L

(@) No visible cracks.
No suck holes, which are small holes in middle of weld
Al

(b)
(c) No porosity or obvious imperfections.
) Filler material fused along edges of weld . —

(d

(8) Repeat inspection after every pass:
00/

(9) Final Inspection:



4.12.10

PPD Mechanical

In-Process Weld Inspection Form
(as per In-Process Weld Inspection Guidelines, AD Cryogenics, Nov 3, 2006)

Date_ /o) /4~ (& Project: PILELS U PeRANE o (()(1( e C/(/C
Pipe Section: 4 Weld Number: 22,2 5 | 2 Qﬁ, // S
Weld location: /%/6

Welder:_/7/f= JEEzvi Inspector: 1) DAVYRTE =2

Ww-3
Before Welding:
Type of weld: (butt) éﬁ (other)____ )
(1) Pipe #1 Size, Schedule and material: |2 “ ScHt 193
(2) Pipe #2 Size, Schedule and material: 248 " Sctf (2 S

(1) Joint Preparation and Cleanliness ¢
Joint Preparation and Cleanliness acceptable? kE )

(2) Welding Machine
(a) Remote foot pedal?

(b) DC straight machine? _%"/~ ¢

(3) Joint Fit-up, and Internal Alignment.
(a) Internal alignment acceptable? fff ¢
(b) Joint Clearance acceptable? f’E 4
(c) End Preparation acceptable? ¢ ¢

/

(4) Filler Rod
(a) AWS A5.9 stainless steel filler rod? V £5
(b) Filler rod: Class __ 30 %< Diameter 243 7" /J

(5) Purge Gas. N A 7
(a) type of purge gas : /4&) /‘ g A
(b) time length of purge: A5 1/E£2477 purge flow rate: [ SCFH
(b) (if done) O2 reading: __ . 2 ¢ O2 Monitor manf/model : CHECA ~ (o~ & )

(6) Inspection After Root Pass Z/
(@) No visible cracks. p

(b) No suck holes, which are small holes in middle of weld.
(c) No porosity or obvious imperfections. Lo
(d) Filler material fused along edges of weld . L

(8) Repeat inspection after every pass: [ £

(9) Final Inspection: __ &0



4.12.10

PPD Mechanical

In-Process Weld Inspection Form
(as per In-Process Weld Inspection Guidelines, AD Cryogenics, Nov 3, 2006)

Date /- -15-/0 Project: LPIXE?Z S VR0 CRAD I= CO™ cooc .

Pipe Section: Az Weld Number: 2, 7,6, 7 % WELDS
Weld location: __ /48 T TTENM
Welder:1/([£ T E££4(ViAnspector: _( L0 DN VNP

w-3

Before Welding:

Type of weld: (butt) l& (other)
(1) Pipe #1 Size, Schedule and material: @& +~ sc/ (05

(2) Pipe #2 Size, Schedule and material: | = SceH (p s
(1) Joint Preparation and Cleanliness
Joint Preparation and Cleanliness acceptable? f/ ]

(2) Welding Machine

(a) Remote foot pedal? _ [~ ¢
(b) DC straight machine? _Y = ¢

(3) Joint Fit-up, and Internal Alignment. )
(a) Internal alignment acceptable? }”1': 5
(b) Joint Clearance acceptable? ___{ = 5
(c) End Preparation acceptable? £ §

(4) Filler Rod 9
(a) AWS A5.9 stainless steel fillerrod? ('€ 5 U, T
(b) Filler rod: Class 206t Diameter__. 045 v~ /14

(5) Purge Gas. ‘
(a) type of purge gas : RG24V )
(b) time length of purge: _#4 5  A"2elFY) purge flow rate: [ (2 SCFH___
(b) (if done) O2 reading: __: ¢ % 02 Monitor manf/model : CfEck ~ wwEe 29

(6) Inspection After Root Pass /
(a) No visible cracks.
(b) No suck holes, which are small holes in middle of weld. il
(c) No porosity or obvious imperfections.
(d) Filler material fused along edges of weld .

v

7"

(8) Repeat inspection after every pass:

(9) Final Inspection: CGop ¥




4.12.10

PPD Mechanical

In-Process Weld Inspection Form
(as per In-Process Weld Inspection Guidelines, AD Cryogenics, Nov 3, 2006)

Date [2=8/0 Project: LIXELS _PIRANFE CO™Copr 144
Pipe Section: __4 2 Weld Number: ¢4, (o, (/
Weld location: ___MA/A WELDS
elder: £//Af  TZ£4/ s nspector: __ OTO DNV 22 Ire”7 C n(‘//
w-z
Before Welding: [/ e @/
Type of weld: (butt) X (other) @r ( Iy

(1) Pipe #1 Size, Schedule and material: _ [/, " sopy [0 s VA~
(2) Pipe #2 Size, Schedule and material: [ 2o " sct/ 10  ELBpw ¢ rr&=

(1) Joint Preparation and Cleanliness ; g
Joint Preparation and Cleanliness acceptable? §//f >

(2) Welding Machine e
(a) Remote footpedal? 7T L5

(b) DC straight machine? _ 7/~ ¢

(3) Joint Fit-up, and Internal Alignment. P
(a) Internal alignment acceptable? {3

(b) Joint Clearance acceptable? {65
(c) End Preparation acceptable? __ 7£¢
(4) Filler Rod _ ~
(a) AWS A5.9 stainless steel filler rod? __ {= 5 o LT
(b) Filler rod: Class __ 30 %l Diameter_ 075 ¥~ [7/¢

(5) Purge Gas. , ,
(a) type of purge gas : # REoA/
(b) time length of purge: _ /75 AEEDEL) purge flow rate:__ [ () SCFH___
(b) (if done) O2 reading: __« © % 02 Monitor manf/model : CHECK ~ v 70

(6) Inspection After Root Pass
(a) No visible cracks.
(b) No suck holes, which are small holes in middle of weld. <
(c) No porosity or obvious imperfections. e

(d) Filler material fused along edges of weld . il

et

(8) Repeat inspection after every pass:

(9) Final Inspection: G oo p




CMS CO; Test Stand
In-Process Weld Inspection Form
(as per In-Process Weld Inspection Guidelines, NML Cryogenic System, 9/29/06)

Date: 2 / 7/ [/ Project: CMS CO, Test Stand
Pipe Section: 4 3 Weld Number: 4/'3 43 £ > 745 1Y
Weld Locatlo :

Welder: r,r',é( ﬁ;ﬂz/ Inspector: /%(/4 £ 177 /_Bz‘ﬁ —

Before Welding:
Type of weld: (butt) <~ / (other)

£/
(1) Pipe #1 Size, Schedule and Material: \5’7/,/;/}] / /
(2) Pipe #2 Size, Schedule and Material: Qé,,, y v
(1) Joint Preparation and Cleanliness [/
Joint Preparation and Cleanliness acceptable? 7% $

(2) Welding Machine
(a) Remote foot pedal?

(b) DC straight machine?

(3) Joint Fit-up, and Internal Alignment
(a) Internal alignment acceptable? _

(b) Joint clearance acceptable?
(c) End preparation acceptable?

(4) Filler Rod /
(a) AWS AS5.9 stainless steel ﬁller rod?

(b) Fillerrod:  Class 40% L Diameter _ ' /s di

(5) Purge Gas
(a) type of purge gas: /N

(b) time length of purge: ~ Zny 17 purge flow rate: / [)/ S/

(6) Inspection After Root Pass )
(a) No visible cracks. N
(b) No suck holes, which are ich are small holes in middle of weld. A/ 0

(¢) No porosity or obvious imperfections: ¢4 1"
(d) Filler material fused along edges of weld. '

(7) Repeat inspection aﬂ% Z‘
(8) Final Inspection: V‘V/




CMS CO; Test Stand
In-Process Weld Inspection Form
(as per In-Process Weld Inspection Guidelines, NML Cryogenic System, 9/29/06)

Date: Project: CM
ate Z/ ZZ/ i roject: CMS CO;T ,TeSt Stand 45 o 9
Pipe Section: AS Weld Number: #He 4p #10
Weld Location: (AZ F / e £10 4o !
Welder: Mrf { /@afﬂ v Inspector: /7
Before Welding: g <
Type of weld: (butt) / (other)

(1) Pipe #1 Size, Schedule and Material: 7 " Sched )l 10

(2) Pipe #2 Size, Schedule and Material: 7" $clotie 10 Elbow)
(1) Joint Preparation and Cleanliness

Joint Preparation and Cleanliness acceptable? 77//_3 /

(2) Welding Machine
(a) Remote foot pedal? \(IS
(b) DC straight machine? \ )

(3) Joint Fit-up, and Internal Alignment
(a) Internal alignment acceptable? Y ¢¢
(b) Joint clearance acceptable? ?5
(c) End preparation acceptable? (49

(4) Filler Rod
(a) AWS A5.9 stainless steel filler rod? /4 a

(b) Fillerrod: Class 203 [ Diameter é{gk /

(5) Purge Gas
(a) type of purge gas: Argon _
(b) time length of purge: ~ Z mun purge flow rate: 70 /Srj?
(6) Inspection After Root Pass
(a) No visible cracks. 0
(b) No suck holes, which are small holes in middle of weld, A/2
(c) No porosity or obvious imperfections: 2

(d) Filler material fused along edges of weld. -
(7) Repeat inspection jﬁ every pass: Ll;/( S
(8) Final Inspection: & M T\\/

A




CMS CO; Test Stand
In-Process Weld Inspection Form
(as per In-Process Weld Inspection Guidelines, NML Cryogenic System, 9/29/06)

Date: Q/ZZ/ / Project: CMS CO, Test Stand
I N Thm® s
Pipe Section: ﬂ -l Weld Number: # 540 o
#Ho ot F
Weld Location: (A& F / lAg( / )
Welder: M, kv ( ())3'05’(/ Inspector: ﬂ/ﬂ{’a’éaw \D( @7

Before Welding: G
Type of weld: (butt) / (other)

(1) Pipe #1 Size, Schedule and Material: / 4 554(10/(.}[( / 0 2

(2) Pipe #2 Size, Schedule and Material: __ ) ( QA@/Q, 10 Elbow
(1) Joint Preparation and Cleanliness 7

Joint Preparation and Cleanliness acceptable? e S

/
(2) Welding Machine -
(a) Remote foot pedal? (5
(b) DC straight machine?

v
(3) Joint Fit-up, and Internal Alignment ,
(,Z 25
! &

(a) Internal alignment acceptable?

(b) Joint clearance acceptable? |,

(c) End preparation acceptable? « )/ <
_j_-‘_

r Va

(4) Filler Rod Uz
(a) AWS A5.9 stainless steel filler rod? /"~ i
(b) Fillerrod: Class _20% L Diameter [ //(

(5) Purge Gas
(a) type of purge gas: o/

(b) time length of purge: ZMM purge flow rate: Vi /9/5

(6) Inspection After Root Pass
(a) No visible cracks.

(b) No suck holes, which are small holes in middle of weld. /(/ 0
(c¢) No porosity or obvious imperfections: 0
(d) Filler material fused along edges of weld.

(7) Repeat inspection after every pass: E}{ “

[ !.‘f‘\

(8) Final Inspection: __ 1OV L4 | A~
7/




CMS CO; Test Stand
In-Process Weld Inspection Form
(as per In-Process Weld Inspection Guidelines, NML Cryogenic System, 9/29/06)

Date: /2 -1- 20// Project: CMS CO, Test Stand
Pipe Section: Aﬁﬁ m- 5 Weld Number: # 0 ﬁq
Weld Location: PC H

Welder: R\,L,Cy\. ( \1—33 Inspector: Er 3 %9// 1A
Before Welding:

Type of weld: (butt) % (other) B
(1) Pipe #1 Size, Schedule and Material:  ed~efgile (O (.5 20° fow
(2) Pipe #2 Size, Schedule and Material: _ schadds® 1D |.6" 4p (" Nduesr

(1) Joint Preparation and Cleanliness
Joint Preparation and Cleanliness acceptable? )/ 2 <

(2) Welding Machine

(a) Remote foot pedal? Ye‘ S
(b) DC straight machine? Ve <

(3) Joint Fit-up, and Internal Alignment
(a) Internal alignment acceptable? Ve
(b) Joint clearance acceptable? Y« <

(c) End preparation acceptable? Y=<

(4) Filler Rod
(a) AWS A5.9 stainless steel filler rod? YJZA

(b) Fillerrod:  Class 2 0gl_. Diameter /(£ "

(5) Purge Gas
(a) type of purge gas: 4 r
(b) time length of purge: & mwmn, purge flowrate:  JO sc€\n

(6) Inspection After Root Pass

(a) No visible cracks. A'ﬁ

(b) No suck holes, which are small holes in middle of weld. / 0
(c) No porosity or obvious imperfections:
(d) Filler material fused along edges of weld. —

(7) Repeat inspection after every pass: __/ )

(8) Final Inspection: _- %2'—*""’




CMS CO, Test Stand
In-Process Weld Inspection Form
(as per In-Process Weld Inspection Guidelines, NML Cryogenic System, 9/29/06)

Date: [ -7 - 20| Project: CMS CO, Test Stand
Pipe Section: A<=y — %% Weld Number: # /) +o #//
Weld Location: ¥t .

fo 1w\ v
Welder: R%cw\ *‘.,\I\)‘Q.') Inspector: E/’/ k VO! C LA
Before Welding:

Type of weld: (butt) >< (other)

(1) Pipe #1 Size, Schedule and Material: VA Uhedite \O 459 el

(2) Pipe #2 Size, Schedule and Material: Y2 "' schodule (O q0° oo v
(1) Joint Preparation and Cleanliness

Joint Preparation and Cleanliness acceptable? Ye <

(2) Welding Machine
(a) Remote foot pedal? Ves
(b) DC straight machine? Ves

(3) Joint Fit-up, and Internal Alignment
(a) Internal alignment acceptable? ‘{w

(b) Joint clearance acceptable? {20
(c) End preparation acceptable?

(4) Filler Rod
(a) AWS AS5.9 stainless steel filler rod? {M

(b) Fillerrod:  Class 07/~ Diameter _// 4 !

(5) Purge Gas
(a) type of purge gas: 4 r .
(b) time length of purge: 2 m/quwiley purge flow rate: 'O & C€ N

(6) Inspection After Root Pass
(a) No visible cracks. #7
(b) No suck holes, which are small holes in middle of weld. A
(c¢) No porosity or obvious imperfections: AP
(d) Filler material fused along edges of weld. v

™

(7) Repeat inspection after every pass: / o

(8) Final Inspection: —— e




8. Component Identification




Process and Instrument diagram:

The process and instrument diagram is on drawing 9212.750-ME-466879, and

also included on the following page. This diagram is followed by the valve and

instrument list.

Piping components:

Drawings and lists of each piping run including all fittings and their pressure

ratings are included following the valve and instrument list. Purchase requisition forms

are included as well.

The system contains 4 flex hoses rated to a minimum of 1200 psi. The purpose of
these hoses is to allow the pump to vibrate more freely, and attached to unknown
detector attachments. The braided hoses are two at 1.5 x 60 (to and from
detector), one at 1.5 x 12” (pump inlet), and one at 1.5 x 16” (pump outlet). The
hoses were purchased from Janco Process Control.

The Valves used in the system are stainless steel valves rated to 1480 psi. The
valves are Sharpe series 99 valves.

Strainers are class 600 strainers manufactured by Keckley, they are rated for 1480
psi

The check valves are cryogenic swing type check valves class 600 rated

The manual control valve is a Triad valve rated to 2000 psi

Flanges are class 600 rated

Hart Unions are rated to 3000 psi

Descriptions / specifications follow the piping drawings.



Appendix B
Equipment Documentation

Flex Hoses (Req Attached)
o Pressure Flex hoses have a MAWP of 1200 psi, and a burst pressure of 4842 psi.
=  http://www.hosemaster.com/products/corrugatedmetalhoses/hose.php?id=7
o Hydra Flex hoses have a MAWP of at least 1500 psi, and a burst pressure of at least
6000 psi.
=  http://www.hosemaster.com/products/corrugatedmetalhoses/hose.php?id=11

Sharpe Valves (Req Attached)
o The 99 series Sharpe Valves have a pressure rating of at least 1480 psi
= http://www.sharpevalves.com/pdfs/series 99.pdf

12” Control Valve (Req Attached)
o This Valve has a pressure rating of 2000 psi.
= http://www.triadprocess.com/pdf/Triad66FD.pdf

Strainers (Req Attached)
o The Keckley Brand Strainers have a class rating of 600 (1480 psi)
=  http://www.keckley.com/pdf/downloads/Style%20SSB-7.pdf

Check Valves (Req Attached)
o The Velan Brand Check Valves are Class 600 rated (1480 psi)
= http://www.velan.com/velan/en/products/16/31/?product_id=64

Flanges (Req Attached)
o Flanges are all ASME Class 600 rated (1480 psi)
= Purchased from Janco Process Control
= Orifice Flange purchased from Specialty Flange and Fitting

Sight Glasses (Req Attached)
o MetaGlass sight glasses are rated to 1450 psi per Distributor. This value is stated on
purchase requisition as well.
=  Purchased from Chemray

Instruments (Req Attached)
o Fuji Differential Pressure Transmitters are rated for at least 1450 psi
=  http://www.instrumart.com/assets/108/FKCnew_datasheet.pdf
o Setra SC207 Pressure Transmitters have a range of 0-3000 psig, which shows their
MAWEP is at least 3000 psi.

PageB1 of B2



Unions (Req Attached)
o Unions are Rated at 3000 psi and were purchased from Hart Industries
= http://www.hartindustries.com/images/HART%203333%20Union%20Technical %20
Data%20Sheet_1.pdf

Pipe (Req Attached)
o Piping is all 304/304L Schedule 10 Stainless and which complies with ASTM Standards.
Piping was purchased from RJ Keck.
= Material mill reports are available.

Studs and Nuts (Req Attached)
o Grade A320 Grade B7 studs are used throughout the system. They comply with the
temperature range and pressures involved. They were purchased from Fastenal.
= Heavey Hex Nuts used with all studs.

Gaskets (Req Attached)

o High Quality Dual solid metal ring gaskets are used throughout the system. They were
Purchased from Flexitallic

Page B2 of B2
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Assembly 1

Pipe size | Piece# Description Length shown end 1 end 2 MAWP (psi)
1.5 1 6004# flange 0.875" 1480
1.5 2 Pipe 1.88 SW-flange SW- valve 2000
1.5 3 Valve 5 1480
1.5 4 Pipe 1 SW- valve Butt-elbow 2000
1.5 5 elbow r=2.25 Butt-Pipe Butt-Pipe 2000
1.5 6 Pipe 40.44 Butt-elbow | Butt-elbow 2000
1.5 7 elbow r=2.25 Butt-Pipe Butt-Pipe 2000
1.5 8 Pipe 30.85 Butt-elobow | Butt-elbow 2000
1.5 9 elbow r=2.25 Butt-Pipe Butt-Pipe 2000
1.5 10 Pipe 183.35 Butt-eloow | Butt-elbow 2000

1 10.1 Saddle fitting 3000
1 10.2 relief valve 10000 psi burst
1 10.3 fitting 1 3000
1 104 Pipe 16 Butt Fitting | Butt elbow 3000
1 10.5 elbow 1.5 Butt-Pipe 3000
1.5 11 elbow r=2.25 Butt-Pipe Butt-Pipe 2000
1.5 12 Pipe 2.88 Butt-elbow SW-flange 2000
1.5 13 6004# flange 0.875" 1480




Assembly 2

Pipe size | Piece# Description Length shown end 1 end 2 MAWP (psi)
1.5 1 6004# flange 0.875" 2000
1.5 2 Pipe 8.52 SW-flange Butt-Tee 2000
1.5 3 Tee r=2.25 Butt-Pipe Butt-Pipe 2000
1.5 4 Pipe 5.19 Butt-Tee Butt-Flex 2000
0.5 4.1 Pipe saddle 1/2" FW to piece 4 | .5" Threaded 3000
0.5 4.2 threaded nipple 4.1 4.3 3000
0.5 4.3 1/2" valve 4.2 4.4 1480
0.5 4.4 1/2" pipe plug 43 3000

0.25 4.5 Pipe saddle 1/4" FW to piece 4 for PDT 3000
1.5 5 Flex Hose 12 Butt-Pipe 1500
1.5 6 Strainer 5.5 inches 1480
1.5 7 Pipe 166.125 Butt-Tee Butt-Pipe 2000
1.5 8 Tee r=2.25 Butt-Pipe Butt-Pipe 2000
1.5 8.1 SW coupling SW Tee Thermowell 3000
1.5 8.2 thermowell TW30-1-1/2-1L4-S5316 20000
1.5 9 Pipe 40.44 Butt-elbow Butt-elbow 2000
1.5 10 elbow r=2.25 Butt-Pipe Butt-Pipe 2000
1.5 11 Pipe 1 Butt-elbow SW- valve 2000
1.5 12 Valve 5 1480
1.5 13 Pipe 0.9 SW- valve SW-flange 2000
1.5 14 6004 flange 0.875" 1480




Assembly 3 - out of pump

Pipe
sife Piece# Description Length shown end 1 end 2 MAWP (psi)
15to1 1 Flex Hose 16-5/16 Butt-Elbow 1500
1.1 Pipe saddle 1/4" Piece 1 reducer tp PDT 3000
2 elbow r=1.5 Butt-Pipe Butt-Pipe 3000
3 Pipe 9.06 Butt-elbow Butt-elbow 3000
elbow r=1.5 Butt-Pipe Butt-Pipe 3000
SwW
5 Pipe 5 Butt-elbow strainer 3000
6 check valve 5 1480
Pipe 120.29 SW strainer Butt-Tee 3000
Relief

7.1 Pipe saddle 1" ~57" from CV Piece 7 valve 3000

1 7.2 relief valve 10000 psi burst
1 7.3 fitting 1 3000
1 7.4 Pipe 16 Butt Fitting Butt elbow 3000
1 7.5 elbow 1.5 Butt-Pipe Outside 3000
1 8 Tee r=1.5 Butt-Pipe Butt-Pipe 3000
1 9 Pipe 62.54 Butt-Tee Butt-elbow 3000
1 10 elbow r=1.5 Butt-Pipe Butt-Pipe 3000
1 11 Pipe 282.16 (two Butt-elbow Butt-Pipe 3000
1 11.1 Pipe pieces) Butt-Pipe Butt-elbow 3000
1 12 elbow r=1.5 Butt-Pipe Butt-Pipe 3000
1 13 Pipe 158.55 Butt-elbow Butt-elbow 3000
1 14 elbow r=1.5 Butt-Pipe Butt-Pipe 3000
1 15 Pipe 92.88 Butt-elbow Butt-elbow 3000
1 16 elbow r=1.5 Butt-Pipe Butt-Pipe 3000
1 17 Pipe 1.68 Butt-elbow Butt-elbow 3000
1 18 elbow r=1.5 Butt-Pipe Butt-Pipe 3000
1 19 Pipe 3 Butt-elbow SW Union 3000
1 20 TE Union TE 2.25/2 Piece 19 (to Assm 5) 3000




Assembly 4 - out of Pump Pipe back to vessel dead head line

Pipe Length MAWP
size Piece# Description shown end 1 end 2 (psi)
1lto ButtT Butt-
.75 1 reducer 2 (Assm3) reducer 3000
.751to
.5 2 reducer 1.5 Butt-reducer Butt-Pipe 3000
0.5 3 Pipe 58.75 Butt-reducer | Butt-elbow 3000
0.5 4 elbow r=1.5 Butt-Pipe Butt-Pipe 3000
0.5 5 Pipe 18.09 Butt-elbow Butt-elbow 3000
0.5 6 elbow r=1.5 Butt-Pipe Butt-Pipe 3000
0.5 7 Pipe 58.57 Butt-elbow Butt-elbow 3000
0.5 8 elbow r=1.5 Butt-Pipe Butt-Pipe 3000
0.5 9 Pipe 22.5 Butt-elbow Butt-elbow 3000
0.5 10 elbow r=1.5 Butt-Pipe Butt-elbow 3000
0.5 11 45 degree elbow r=1.5 Butt-elbow Butt-Pipe 3000
0.5 12 Pipe 10 Butt-elbow SW Union 3000
0.5 13 hart union 2 3000
0.5 14 Thrd Pipe (cutin1/2) 2.5 SW union Valve 3000
reduc
0.5 15 1/2" valve 2.78 Thrd Pipe nipple 1480
.S5to vessel port
.75 16 reducing nipple 0.25 valve 1 6600




Assembly 5 - into cleanroom

Pipe size | Piece# Description Length shown end 1 end 2 MAWP (psi)
1 1 Union NUT END 2.25/2 (to Assm 3) piece 2 3000
1 2 Pipe 12.55 3000
1 3 elbow Butt-Pipe Butt-Tee 3000
1 4 Tee Butt-Elbow Butt-Pipe 3000
1 4.1 1" Valve 4.22 1480
1 4.2 Pipe 1 3000
1 4.3 Flange 1480
1 4.4 Blind Flange 1480
1 5 Pipe 5.015 Butt-Tee SW-Valve 3000
1 6 Valve 4.22 1480
1 7 Pipe 5.015 SW-Valve Butt-Tee 3000
1 8 Tee r=1.5 Butt-Pipe Butt-Pipe 3000
1 8.1 1" Valve 4.22 1480
1 8.2 Pipe 1 3000
1 8.3 Flange 1480
1 8.4 Blind Flange 1480

1to1.5 9 reducer to 1.5 L=2.5 Butt-Tee Butt-elbow 2000

1.5 10 elbow r=2.25 Butt-Reducer Butt-Pipe 2000
1.5 11 Pipe 0.4 Butt-elbow SW-flange 2000
1.5 12 6004# flange 0.875"+.25" 1480




Assembly 6 - return line 1

Pipe size | Piece# Description Length shown end 1 end 2 MAWP (psi)
1.5 1 flange 1.125 Vessel 1480
1.5 2 Pipe 1 SW flange SW valve 2000

5 3 valve 5 1480
15to1 4 reducer 2.5 SW Valve Butt-Pipe 2000
1 5 Pipe 12.625 Butt-Reducer | Butt-elbow 3000
1 6 elbow 1.5 3000
1 7 Pipe 263 Butt-elbow SW Union 3000

1to 3/4 7.1 saddle ftng (3/4) relief Valve 3000

.75 7.2 relief valve 2000
1 7.3 fitting 1 3000
1 7.4 Pipe 63 Butt Fitting Butt elbow 3000
1 7.5 elbow 1.5 Butt-Pipe Outside 3000
1 8 SW union Thrd End (Assm 8) 3000




Assembly 7 - return line in cleanroom

Pipe
size Piecett Description Length shown end 1 end 2 MAWP (psi)
1 1 Union NE 2.25/2 Piece 19 (to Assm 8) 3000
1 2 Pipe 8.82 SW union | Butt - elbow 3000
1 3 elbow r=1.5 Butt-Pipe Butt-Pipe 3000
1 4 Pipe 4.81 Butt-elbow | Butt-elbow 3000
1 5 elbow r=1.5 Butt-Pipe Butt-Pipe 3000
1 6 Pipe 3.6 Butt-elbow | Butt-elbow 3000
Butt-
1 7 elbow r=1.5 Butt-Pipe Reducer 3000
1to
1.5 8 Reducer 25-.5 Butt-elbow SW-CV 2000
1.5 9 Check-Valve 5 reducer reducer 1480
1.5to
1 10 Reducer 25-5 SW-CV Butt-Pipe 2000
Butt-
1 11 Pipe 17.05 Reducer SW-Valve 3000
.5" 11.1 saddle fitting pipe 11 (to assm 9) 3000
1 12 1" Valve 4.22 pipe 11 pipel3 3000
1 13 Pipe 1 SW-Valve Butt-elbow 1480
1 14 Elbow r=15" Butt-Pipe Butt-Pipe 3000
1to
1.5 15 reducer 2.5 Butt-elbow Butt-Pipe 2000
. Butt -
1.5 16 Pipe 9.375 reducer SW-Valve 2000
1.5" 16.1 saddle fitting | 2" from reducer 3000
1.5" 16.11 sight glass 1450
1.5" 16.2 saddle fitting | 2" from reducer 3000
1.5" 16.21 sight glass 1450
.5" 16.3 saddle fitting | 4.75" from reducer 3000
0.5 16.31 nipple 3000
0.5 16.32 Valve 1480
Sto
.25 16.33 bushing 3000
0.25 16.34 | Pressure Trans 3000
5" 16.4 saddle fitting | 7.25" from reducer relief valve 3000
0.5 16.41 relief valve 10000 psi burst
1.5 17 Valve 5 pipe 16 Pipe 18 1480
1.5 18 Pipe 1.5 SW-Valve Butt Tee 2000
25" 18.1 saddle fitting 3000
Butt pipe
1.5 19 Tee 18 Butt Tee 20 3000
1.5 19.1 Coupling Tee 20 Thermowell 3000




1.5 19.11 Thermowell 20000
1.5 20 Tee Butt Tee 19 | Valve (up) 3000
1.5 20.1 Valve Tee 19 Pipe 19.2 1480
1.5 20.11 Pipe SW valve SW flange 3000
end of pipe
1.5 20.12 flange 19.2 1480
1.5 20.13 blind flange 1480
45 degree
1.5 21 elbow Butt Tee 20 2000
1200 (4842
1.5 22 Flex Pipe Butt elbow Butt Pipe Burst)
1.5 23 Pipe Butt Flex SW Flange 2000
0.375 24 saddle fitting 3000
0.375 24.1 Nipple 3000
0.375 | 24.11 Valve 1480
0.375 | 24.12 plug 3000
1.5 25 Flange 1480




Assembly 8 - return line

Pipe size | Piece# Description Length shown end 1 end 2 MAWP (psi)
1 1 Union Nut End (Assm 6) 3000
1 2 Pipe 113.87 Butt-pipe Butt-elbow 3000
1 3 elbow Butt-Pipe Butt-Pipe 3000
1 4 Pipe 17.5 Butt-elbow Butt-elbow 3000
1 5 elbow Butt-Pipe Butt-Pipe 3000
1 6 Pipe 256 Butt-elbow Butt-elbow 3000
1 7 elbow Butt-Pipe Butt-Pipe 3000
1 8 Pipe 3 Butt-elbow SW Union 3000
1 9 Union TE 2.25/2 Piece 19 (to Assm 7) 3000




Assembly 9 - Phase Separator Top outlet (P.S.)

Pipe size | Piece# Description Length shown end 1 end 2 MAWP (psi)
0.75 1 pipe nipple cut 3 threaded to P.S. butt elbow 2000
0.75 2 pipe elbow r=1.5 Butt Pipe Butt Pipe 3000

.75to 1 3 reducer 2" Butt-elbow Butt Pipe 3000

1 4 Flex Pipe 12 Butt-Reducer Butt-elbow 1500
1 4.1 elbow 1.5 Butt-Flex Butt Pipe 3000
1 4.2 Pipe 4 Butt-elbow Butt-elbow 3000
1 4.3 elbow 1.5 Butt Pipe Butt Pipe 3000
1 4.4 Pipe 12 Butt-elbow Butt-elbow 3000
1 5 elbow r=1.5 Butt Pipe Butt Pipe 3000
1 Pipe 4 Butt-elbow SW strainer 3000
1 6.1 saddle fitting 2" from elbow 3000
1 6.11 sight glass 1450
1 6.2 saddle fitting 3000
1 6.21 sight glass 1450
1 7 Strainer 4.5 1480

1to.75 8 reducer 2 SW-Strainer Butt Reducer 3000

.75t0 .5 9 reducer 1.5 Butt Reducer 3000
0.5 10 Check Valve 3.75 1480
0.5 11 Pipe 3-7/16 SW-CV Butt elbow 3000
0.5 12 elbow 3000
0.5 13 Pipe 1 Butt-elbow SW CcV 3000
0.5 14 Control Valve 2000
0.5 15 Pipe 3 SW cv SW-(Assm 7) 3000




Assembly 10 - Phase Separator Bottom outlet (P.S.)

Pipe
size Piece# Description Length shown end 1 end 2 MAWP (psi)
1.5 1 flange 1.125 1480
1.5 2 Pipe 0.65 SW flange SW valve 2000
1.5 3 Valve 5 1480
1.5 4 Pipe 0.25 SW Valve Butt Elbow 2000
1.5 5 Elbow r=2.25 Butt Pipe Butt Reducer 2000
15to1 6 reducer 2.5 Butt-elbow Butt Pipe 2000
1 7 Pipe 2 Butt-Reducer SW-flange 3000
1 8 Orifice Flanges 2.5 1480
1 9 Pipe 3.75 SW Flange SW Valve 3000
1" 9.1 saddle fitting SW-F end Pipe 9 relief valve 3000
1 9.11 relief valve 10000 psi burst
1 10 Valve 4.22 1480
1 11 Pipe 8.5 SW valve Butt-Tee 3000
1 11.1 saddle fitting 3000
1 11.11 sight glass 1450
1 11.2 saddle fitting 3000
1 11.21 sight glass 1450
1 11.4 saddle fitting relief valve 3000
1 11.41 relief valve 10000 psi burst
0.25 11.3 saddle fitting DPT 3000
1 12 Tee Butt-Pipe 11 Butt-Tee 3000
1 12.1 Coupling 3000
1 12.11 Thermowell 20000
1 13 Tee Butt Tee 12 Valve 3000
1 13.1 Valve 1480
1 13.2 Pipe 1 SW-Valve SW flange 3000
1 13.3 Flange 1480
1 134 Blind Flange 3000
1 14 45 degree elbow 3000
1.5 15 flex pipe 1200 (4842 Burst)
1.5 16 strainer 1480
1.5 17 Pipe 2 SW-strainer SW flange 2000
0.375 18 Saddle Fitting 3000
0.375 18.1 Nipple 3000
0.375 18.2 Valve 1480
0.375 18.3 Plug 3000
1.5 19 flange 1480
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Requisition

PURCHASE REQUISITION

Requisition Number (Filled in by System)

Date

Oracle Preparer (Filled in by System) Request Originator: Extension:
08/05/10 Erik Voirin #5168
Division/Section Approval Date NEPA Approval
Business Office Approval Date
Directorate Approval Date

Requisition Header

Description (of entire requisition)

Swing Type Check Valves

Note to Approver

For the CMS CO2 cooling system. Ref. Quote #7220652

Justification (To Approver)

Requisition Entry Defaults

Requester Deliver-To-Location Buyer Note (use attachments)

Erik Voirin Lab F

Suggested Vendor Suggested Vendor Site Suggested Vendor Contact Suggested Vendor

McJunkin 4026 MOUND ROAD JOLIET IL 60436 ANNE ALCORN Telephone: 815-729-7742
Reference # Need-By-Date Project/Task/Expenditure Type and Expenditure Organization Building Maintenance: Yes or W (Circle One)

08/15/10

45A / 45A.20.16.2.11.3.1

FIMS #

Note to Receiver

Total of Requisition

This is for CMS CO2 Cooling System $1235.53

Requisition Lines

;ine If;;‘:e 1) (L (et gi%cgﬁgrﬂt(esrt: Il?n:;:::rzr:o;:t)er Additional Description in Cell Below Line ltem) Quantityérﬂingr?cfemeasure Sicisciiniopnation (S(;E;tisng
6985-XXXX 1.0000 EA 305.1800 305.18 08/03/10 Bty 1R 45A

1 GR | Check Valve (13/E| E\éIPE(LOEL\\//Vg?BZ(;E;IlE% ggg(fggfws;g%%)sw "’l'Jer:;:’fe each | Tesk 45A.20.16.2.11.3 1
** AND CHANGED TO SX TRIM (TEFLON GSKT) ereper | 530518 | £ Material purchase
UN Number Hazard Class s $305.18 5’:’52 CMS

;ine If;;‘:e 1) (L (et gi%cgﬁgrﬂt(esrt: Il?n:;:::rzr:o;:t)er Additional Description in Cell Below Line ltem) Quantityérﬂingr?cfemeasure Bicisciipiopnation (S(;E;tisng
6985-XXXX 1.0000 EA 413.7500 413.75 08/03/10 CIE 1] 45A

2 | ar | cheak vae | CHEGK VALVE SORED FHOM Tmoy. L] Each | Tesk 45A.20.16.2.11.3.1
** CHANGED TO 13SX W/ TEFLON GSKT *** ereper | 541375 | B Material purchase
UN Number Hazard Class Exs:ir:::Ed $413.75 5’:’52 CMS




;ine #i;::e polbinelcateg ey ?23%022:;&(:: rl\tn;:r:zr:o;:t)er Additional Description in Cell Below Line ftem) Quantityz;rl;:jngrci):eMeasure cisctiniomnaten E?Etis"g
6985-XXXX 1.0000 EA 516.6000 516.60 08/03/10 Guantity 1 45A

o v | SR S o 10 g T e[| ez
* MODIFIED TO 13SX W/ TEFLON GASKET Prieper | 516,60 | £ Material purchase
UN Number Hazard Class Ex:’erir::‘:ed $51 6.60 (E)):g CMS




# Fermilab PURCHASE REQUISITION
Requisition
Requisition Number (Filled in by System) Oracle Preparer (Filled in by System) Date Request originator: Extension: 5168

08/18/10 Erik Voirin

ms: 219

Division/Section Approval Date NEPA Approval
Business Office Approval Date
Directorate Approval Date

Requisition Header

Description (of entire requisition)

Manual Control Valve for regulating saturated mixture CO2 flow out of phase separation tank returning to storage tank.

Note to Approver

Justification (To Approver)

Requisition Entry Defaults

Requester Deliver-To-Location Buyer Note (use attachments)

Erik Voirin Lab F (i.e., Previous PO)

Suggested Vendors Suggested Vendor Site Suggested Vendor Contact Suggested Vendors

FCX Performance Inc 55 N Lively Blvd Elk Grove Village, IL 60007-1618 Michael McKee Telephone # 847-806-1885

Reference # Need-By-Date Project/Task/Expenditure Type and Expenditure Organization Building Maintenance: Yes or No (Circle One)
09-10-2010 45A / 45A.20.16.2.11.3.1 FIMS #

Note to Receiver

This is for CMS CO2 Coolina Svstem

Total of Requisition

$280.00

Requisition Lines

Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Proiect Inf q gplit_
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) Price polectiniornaten Q:);!lsng
1pc Part Number- V8-SW-0050-SXX-3, 1/2" 3-Piece, Quantty 1| Profect 45A
nit o
316SST BV Socket Weld Ends 30 Deg V-Port, 50% STFE Measure each | Task 45A.20.16.2.11.3.1
Manual | Seats.
L GR C\;’;Ugl Your cost $280.00 Net. e $280.00 | e Material purchase
Extended Exp.
; 280.00 CMS
UN Number Hazard Class IFITEE $ Org.

F.N.A.L. STK. NO. 1335-0200 FL-29 REV 1/2005




“’= Fermilab PURCHASE REQUISITION

Requisition

Requisition Number (Filled in by System) Oracle Preparer (Filled in by System) Date Request originator: Extension: 5168
09/07/10 Erik Voirin ms: 219

Division/Section Approval Date NEPA Approval

Business Office Approval Date

Directorate Approval Date

Requisition Header

Description (of entire requisition)

Flange Gaskets for CMS CO2 piping and vessel flanges.

Note to Approver

Justification (To Approver)

Requisition Entry Defaults

Requester

Erik Voirin

Deliver-To-Location
Lab F

Buyer Note (use attachments)
(i.e., Previous PO)

Suggested Vendors
Schimberg Co.

Suggested Vendor Site

1106 Shaver rd. N.E. Cedar Rapids. TA 52402

Suggested Vendor Contact

Steve Reck

Suggested Vendors

Telephone 800-728-9421

Reference #

Need-By-Date
9/30/2010

Project/Task/Expenditure Type and Expenditure Organization

45A / 45A.20.16.2.11.3.1

Building Maintenance: No
FIMS #

Note to Receiver

Total of Requisition

$939.48

Requisition Lines

Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Proiect Inf . gplg
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Iltem) Price (RiSclielaton Q?y,'sng
Flange Gasket Quantity 3| Project 45A
N200 CGI 316L/316L/PTFE/316L 600#12 Unit of
) . o . each | Task 45A.20.16.2.11.3.1
316L Inner Ring, outer ring, windings and Teflon Filler Measure =
600# Class 12” .
L GR | gaskets P/N: 1200602020602 s g $200.12 | ¥ Material purchase
Extended Exp.
: 600.36 CMS
UN Number Hazard Class [Fites $ Ol




Requisition Lines

Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Proiect Inf . gplg
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Iltem) Price (RiSclielaton Q?y,'s”g
) Gask Quantity 15 Project 45A
Flange Gasket Unitor
N200 CGI 316L/316L/PFTE/316L Measure each | Task 45A.20.16.2.11.3.1
1-1/2” 3/4/600# Spiral Gasket
2 GR | gaskets 316L outer ring, Inner Ring, windings and Teflon Filler Price per $ 18.60 Exp. Material purchase
P/N: 0150302020602 unt 1z
Extended Exp.
UN Number Hazard Class IFilez $279.00 Org. CMS
Requisition Lines
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Proiect Inf . gplg
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Iltem) Price [ [ e Q?y,'s”g
) Gask Quantity 4 Project 45A
Flange Gasket Unitor
N200 CGI 316L/316L/PFTE/316L Measure each | Task 45A.20.16.2.11.3.1
1” 3/4/600# Spiral Gasket
3 GR | gaskets 316L outer ring, Inner Ring, windings and Teflon Filler Price per $ 15.03 Exp. Material purchase
P/N: 0100302020602 unt 1z
Extended Exp.
UN Number Hazard Class IFilez $60.1 2 Org. CMS




“’= Fermilab PURCHASE REQUISITION

Requisition

Requisition Number (Filled in by System) Oracle Preparer (Filled in by System) Date Request originator: Extension: 5168
09/08/10 Erik Voirin ms: 219

Division/Section Approval Date NEPA Approval

Business Office Approval Date

Directorate Approval Date

Requisition Header

Description (of entire requisition)

Flanges and Flex hoses for piping

Note to Approver

Justification (To Approver)

Requisition Entry Defaults

Requester Deliver-To-Location Buyer Note (use attachments)
Erik Voirin Lab F (i.e., Previous PO)
Suggested Vendors Suggested Vendor Site Suggested Vendor Contact Suggested Vendors

Janco Process Control

368 West Liberty Street, Suite H; Wauconda IL 60084

Nick Patitsas

Telephone # 847-526-0800

Reference #

Need-By-Date
9/30/2010

45A / 45A.20.16.2.11.3.1

Project/Task/Expenditure Type and Expenditure Organization

FIMS #

Building Maintenance: Yes or

No (Circle One)

Note to Receiver

This is for CMS CO2 Coolina Svstem

Total of Requisition

$1901.30

Requisition Lines

. . . A . Split
L L PO L D t Start with a N . . . . . "
#me Tl;;:e Categ;ery (23?22;::::;&: M;:(Iim:m,oéj:t)er Additional Description in Cell Below Line ltem) Clanitvilin e fiea=tishandiBnce ecisctiniomnaton g?;'sng
304-24-FLG/SO-RF-600 Quantity 11 Project 45A
. 1-1/2" SL'P-ON RF 600# FLANGE Unit of Measure each Task 45A201621131
1 |Gr| [FP¥ | $5950/ea
Fittings Price per Unit $59.50 | Exp.Type Material purchase
UN Number Hazard Class Bt FiEE $654'50 (=92, @I CMS
. . q - n Split
Li Li PO Li D S haN N N q s ; f
#me T;;lpee Cate;::'y (23%0253;::::1(‘3:: rl:l;:;m:m,oél:t)er Additional Description in Cell Below Line ltem) QuantivilinticiicasircpandiBiice Sicisciipiopnation g‘:;,'sng
304-24-FLG/BL-RF-600 Quantity 3 Project 45A
. 1-1/2" BLIND RF FLANGE Unit of Measure each Task 45A.20.16.2.11.3.1
2 |GR| P 134870 :
Fittings Price per Unit $48.70 | Exp. Type Material purchase
UN Number Hazard Class enencedlgice $1 46.10 Exp-0rg: CMS




Split

Hazard Class

;ine 'IF;;Ipee zgt:;r:)?’y ([;i%c(r:ill::g::t(::sa rl:l::(i;r::r:,oél:t)er Additional Description in Cell Below Line ltem) Quantivilinticiicasircpandibiice Sicisciiniopnation g«t);!’isng
304-16-FLG/SO-RF-600 Quantity 3 | Project 45A
s | gr | Pipe/ | 1"SLIP-ON RF 600# FLANGE Unit of Measure each | Task 45A.20.16.2.11.3.1
Fittings | $36.90/ea Price per Unit $39.60 | Exp.Type Material purchase
UN Number Hazard Class e (e $118.80 =519, Crig CMS
Line Line PO Line Description (Start with a Noun) . . . . . st.
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) Quantivilinticiicascpandibiice Bicicciiniopnation g?;,'sng
304-16-FLG/BL-RF-600 Quantity 3 Project 45A
Pipe/ | heLiND RF FLANGE Unt of Measure cach |ITesk 45A.20.162.113.1
4 GR Fittings $34.45/ea Price per Unit $34.45 | Exp.Type Material purchase
UN Number Hazard Class enencedlgice $1 03.35 Exp-0rg: CMS
Line Line PO Line Description (Start with a Noun) . . . . . st.
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Item) Qlanitvilin e fiea=tishandiBnge cisctiniomnaten g%;:!lsng
CA-482239-1 $342.70 Quantity 1 Project 45A
1.5" HF3455 HOSE X 12.0" OAL Unit of Measure each Task 45A.20.16.2.11.3.1
Pipe/ INLET: 304SS 1.5" SCH #10 PIPE WELD NIPPLE 37 DEG
5 GR ” BEVEL, 1.0" Lg _ _ .
Fitings | QUTLET: 304SS 1.5" 600# SOCKET WELD RF FLANGE A $342.70 | Exp-Type Material purchase
UN Number Hazard Class e (e $342.70 519, ©hig CMS
Line Line PO Line Description (Start with a Noun) . . . . . st.
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) QuantivilinticiicasircpandiBiice Sicisciipiopnation g?;,'sng
CA-482239-2 $379.25 Quantity 1 Project 45A
1.5" HF3455 HOSE X 16.0" OAL Unit of Measure each Task 45A201621 131
INLET: 304SS SCH #10 CONICAL REDUCER 1-1/2" X 1" &
5 GR Pipe/ WELD 304SS 1" SCH #10 X 1.0" Lg NIPPLE w/ 37 DEG
Fittings BEVEL Price per Unit $379.25 Exp. Type Material purchase
OUTLET: 304SS 1.5" 600# SOCKET WELD RF FLANGE
UN Number Extended Price $379.25 Exp. Org. CMS




in in in ription wi n q n q s ; st.
I#; ¢ I'I-'ypee zgt:goiy ([;i%ccﬁata;ct(esrtsa rl:lax;r::r:,oélnt)er Additional Description in Cell Below Line ltem) Quantivilinticiicasicpandibiice Sicisciiniopnation g‘:;,'sng
CA-482239-3 $156.60 Quantity 1 Project 45A
1.0" HF3455 HOSE X 16.0" OAL Unit of Measure each Task 45A201621 131
INLET: 304SS 1.0" SCH #10 PIPE WELD NIPPLE 37 DEG
Control BEVEL, 1.0" Lg
7 | GR| Vawe |OUTLET: WELD 304SS SCH # 10 CONICAL REDUCER 1- | price per unit $156.60 | Exp. Type Material purchase
1/2" X 1", WELD 304SS SCH #10 1-1/2" WELD NIPPLE 1.0"
Lg w/ 37 DEG BEVEL
UN Number Hazard Class B FiEE $1 56.60 (=72, @I CMS




“’= Fermilab PURCHASE REQUISITION

Requisition

Requisition Number (Filled in by System) Oracle Preparer (Filled in by System) Date Request originator: Extension: 5168
08/20/10 Erik Voirin ms: 219

Division/Section Approval Date NEPA Approval

Business Office Approval Date

Directorate Approval Date

Requisition Header

Description (of entire requisition)

Fuji Differential Pressure Transmitters

Note to Approver

Reference Quote #Q925269 Also see non-competitive procurement form

Justification (To Approver)

Requisition Entry Defaults

Requester Deliver-To-Location Buyer Note (use attachments)

Erik Voirin Lab F (i.e., Previous PO)

Suggested Vendors Suggested Vendor Site Suggested Vendor Contact Suggested Vendors

Instrumart PO Box 1073, 8 Lerov Road Williston, VT 05495 | Matt Naik Tele# 800-235-8367 ext. 239

Reference #

Need-By-Date
09-15-2010

45A / 45A.20.16.2.11.3.1

Project/Task/Expenditure Type and Expenditure Organization

Building Maintenance: Yes or No (Circle One)

FIMS #

Note to Receiver

PDT for CMS CQO2 Coolina Svstem

Total of Requisition

$5924.00

Requisition Lines

. . - n n n Split
Li Li . D tion (Start with a Noun) Quantity, Unit of M d . . A
#me T;;lpee O e (i) (Zi%cgﬁ;:’art‘:tersa M::imzm,o;:ter Additional Description in Cell Below Line ltem) panty nIF’r(i’ce casue an Rloicctinformaticn g?;ysng

Fuji Part #FKCT33V5-AVCYY-BE Quantity 2 Project 45A
Fuji Electric Differential Pressure Transmitter/FM Unit of
Flame-Proof or Explosion Proof / 1/4-18NPT Process M each | Task 45A.20.16.2.11.3.1
) ) Connection / 7/16-20UNF Oval Flange Screw / 1/2-14
; GR DFl)fferentlaI NPT Conduit Connection / L Type Case / 1.25 to 125
ressure inwc DP Range/-14 to 2300 PSI Static Pressure / Price per Exp. ,
Transmitter | 4.20mA Output / 316 SST Materials of Construction / Unit $1403.00 | 7ype Material purchase
Silicone Fill Fluid / Teflon Gasket / 304 stainless steel
bolt/304 stainless steel nut
Extended Exp.
UN Number Hazard Class xPerir::ee $2806'00 O):g CMS




. . - n n n Split
Li Li . D t Start with a N Quantity, Unit of M d . . .
#me T;;lpee O e (S (ZZTJCSE;:’aT:t(er: rl\ll::imzm,o;:t)er Additional Description in Cell Below Line ltem) Hanty nIF‘lf;ce casure an Ricisctinionmatien g?;ysng
Fuji Part #FKCT36V5-AVCYY-BE Quantity 2 Project 45A
Fuji Electric Differential Pressure Transmitter/FM Unit of
Flame-Proof or Explosion Proof / 1/4-18NPT Process m each | Task 45A.20.16.2.11.3.1
Connection / 7/16-20UNF Oval Flange Screw / 1/2-14
Differential | NPT Conduit Connection / L Type Case / 20 to 2000
2 GR Pressure inwc DP Range/-14 to 2300 PSI Static Pressure / Price per Exp. .
Transmitter | 4-20mA Output / 316 SST Materials of Construction / ot $1559.00 | rype Material purchase
Silicone Fill Fluid / Teflon Gasket / 304 stainless steel
bolt/304 stainless steel nut
Extended Exp.
- 3118.00 CMS
UN Number Hazard Class i $ Org.




“’= Fermilab PURCHASE REQUISITION

Requisition

Requisition Number (Filled in by System) Oracle Preparer (Filled in by System) Date Request originator: Extension: 5168
06/30/10 Erik Voirin ms: 219

Division/Section Approval Date NEPA Approval

Business Office Approval Date

Directorate Approval Date

Requisition Header

Description (of entire requisition)

Manifolds for instrumentation and flexible stainless steel hoses for piping versitility.

Note to Approver

Justification (To Approver)

Requisition Entry Defaults

Requester

Erik Voirin

Deliver-To-Location
Lab F

Buyer Note (use attachments)
(i.e., Previous PO)

Suggested Vendors
Janco Process Control

Suggested Vendor Site

368 West Liberty Street, Suite H; Wauconda IL 60084

Suggested Vendor Contact

Nick Patitsas

Suggested Vendors

Telephone # 847-526-0800

Reference #

Need-By-Date
08-031-2010

45A / 45A.20.16.2.11.3.1

Project/Task/Expenditure Type and Expenditure Organization

FIMS #

Building Maintenance: Yes or

No (Circle One)

Note to Receiver

This is for CMS CO2 Coolina Svstem

Total of Requisition

$1565.62

Requisition Lines

. . . s . Split
Line Line PO Line Description (Start with a Noun) . . . . . "
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Item) Clanitvilin e fiea=tishandiBnce ecisctiniomnaton g?;;ng
Hy-Lok part #M3VDMTV-8N-316L Guantity 2 | Project 45A
1 GR Inst. 3 VALVE MANIFOLD Unit of Measure each Task 45A.20.16.2.11.3.1
Manifold | Stainless Steel Price per Unit $171.36 | Exp.Type Material purchase
UN Number Hazard Class enencedlgice $342'72 Exp-0rg: CMS
. . . s . Split
Line Line PO Line Description (Start with a Noun) . . . . . "
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Item) Claniteilin e fiea=tishandiBnge ecisctiniomnaton g?;;ng
Hy-Lok part # M3VTV8N-316L Guantity 2 | Project 45A
5 GR Inst. 1/2 FNPT 3-VALVE MANIFOLD Unit of Measure each Task 45A.20.16.2.11.3.1
Manifold | Stainless Steel Price per Unit $167.20 | Exp.Type Material purchase
UN Number Hazard Class enencedlgice $334'40 Exp-0rg: CMS




Split

Line Line PO Line Description (Start with a Noun) . . . . . A
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) Quantivilinticiicasicpandibiice Sicisciiniopnation g‘:;,'sng
Hy-Lok part # GV2TV-MF12N8N-S316 il 2 | Project 45A
3 GR Inst. 3/4 MNPT X 1/2 FNPT GAUGE 2 VALVE, Unit of Measure each Task 45A.20.16.2.11.3.1
Valve. | V-TIP,S316 Price per Unit $132.60 | Exp.Type Material purchase
UN Number Hazard Class B e $265'20 (=72, @I CMS
. . q - n Split
Line Line PO Line Description (Start with a Noun) . . . . . A
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) QuantivilinticiicasicpandiBiice Sicisciipiopnation g‘:;,'sng
PRESSUREFLEX AF8755 1-1/2": OVERALL LENGTH 60.0" Quantity 1 Project 45A
PURGE ALL WELDS; BEVEL FITTINGS; POLISH ENDS. -
P GR | Control INLET/OUTLET: WELD T304 #10 PIPE Unit of Measure each Task 45A.20.16.2.11.3.1
END 1.50", LENGTH: 1.5" ) . .
Valve | orANDARD PRESSURE TEST, CLEAN & BAG s $298.80 | Exp.Type Material purchase
UN Number Hazard Class B e $298'80 (=72, @I CMS
. . q - n Split
Line Line PO Line Description (Start with a Noun) . . . . . A
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) Quantivilinticiicascpandibiice Bicicciiniopnation g‘:;,'sng
PRESSUREFLEX AF8755 1-1/2": OVERALL LENGTH 60.0" Quantity 1 Project 45A
PURGE ALL WELDS; BEVEL FITTINGS; POLISH ENDS. -
INLET: WELD T304 #10 PIPE END 1.50" LENGTH 1.5" LT o0 each | Task 45A.20.16.2.11.3.1
5 R | Control OUTLET: WELD T304 #10 CONC. WELD
REDUCER 1-1/2" X 1"; WELD T304 #10 . . .
Valve PIPE END 1.0" LENGTH: 1.50" Price per Unit $324.50 | Exp.Type Material purchase
STANDARD PRESSURE TEST, CLEAN & BAG
UN Number Hazard Class B e $324'50 (=92, @I CMS

F.N.A.L. STK. NO. 1335-0200 FL-29 REV 1/2005




“’= Fermilab PURCHASE REQUISITION

Requisition

Requisition Number (Filled in by System) Oracle Preparer (Filled in by System) Date Request originator: Extension: 5168
07/15/10 Erik Voirin ms: 219

Division/Section Approval Date NEPA Approval

Business Office Approval Date

Directorate Approval Date

Requisition Header

Description (of entire requisition)

Parts for pressure testing system for NOvA PVC modules

Note to Approver

Justification (To Approver)

Requisition Entry Defaults

Requester Deliver-To-Location

Erik Voirin LabF

Buyer Note (use attachments)
(i.e., Previous PO)

Suggested Vendors Suggested Vendor Site
McMaster-Carr

200 Aurora Industrial Pkwy. Aurora, OH 44202-8087

Suggested Vendor Contact

Suggested Vendors

Telephone #(330) 995-5500

Reference # Need-By-Date

Project/Task/Expenditure Type and Expenditure Organization

Building Maintenance: Yes or No (Circle One)

08-15-2010 ///PPD-425 NOVA 1.8.9.5 NOvA Assembly RD/// FIMS #
Note to Receiver Total of Requisition
Parts for pressure testina svstem for NOvA PVC modules
Requisition Lines
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Project Inf q gplcl:
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) Price plectiniorpation Q:)yylsng
Quantity 1 Project 425
7897A65 o
Measure each Task 1 . 8.9.5
Gas Pressure Regulator Std Duty, 1-Stage, Argon, 0-100 PSI,
1 GR Cylinder Cga #580 Price per Exp. .
Regulator | 5 stock at $102.35 Each Unit $102.35 | qype Material purchase
Extended Exp.
UN Number Hazard Class IFITEE $1 02.35 Org. NOvA




Split

UN Number Hazard Class

Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Proiect Inf ti Codi
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) Price roject Information Q?y’lsng
Quantity 1 Project 425
7919A51 R
. N > each | Task 1.4.6.5
Welding Hose Fitting Brass Adapter, 1/4" NPT Male to 9/16"-18
Thread Female Rh
2 GR Price per 7 Exp. M .
i . rial purch
adaptor | 1y stock at $8.79 Each Unit $8.79 | 1ype aterial purchase
Extended Exp.
: $8.79 NOvA
UN Number Hazard Class G Org.
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Proiect Inf ti (S:plét
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) Price roject Information Q?y’lsng
Quantity 1 Project 425
5520K174 R
_ - _ > Each | Task 1.4.6.5
Solder-Joint Copper Tube Fitting for Water Female Reducing
3 GR Tube Adapter for 1/8" Tube Sz, 1/4" NPT E— =
itti i . . Material purch
fitting In stock at $3.56 Each Unit $3.56 | 1ype aterial purchase
Extended Exp.
: $3.56 NOvA
UN Number Hazard Class G Org.
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Proiect Inf ti (S:plét
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) Price roject Information Q?y’lsng
Quantity 1 Project 425
5520K121 R
_ - _ > Each | Task 1.4.6.5
Solder-Joint Copper Tube Fitting for Water Male Reducing
4 GR Tube Adapter for 1/8" Tube Size, 1/4" NPT E— =
itti i 4.2 . Material purch
fitting In stock at $4.26 Each Unit $4.26 | 1ype aterial purchase
Extended Exp.
: $4.26 NOvA
UN Number Hazard Class G Org.
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Proiect Inf ti (S:plét
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) Price roject Information Q?y’lsng
Quantity 1 Project 425
1888K1 R
> each | Task 1.4.6.5
Aluminum Body HI-Flow Precision Air Regulator 1/4" Pipe, 80
Pressure Maximum SCFM @ 100 PSI
Pri Exp. :
g GR regulator | ¢4 96 Each el $71.96 | 1ye Material purchase
Extended Exp.
Price $71 .96 Org. NOVA




Split

UN Number Hazard Class

Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Proiect Inf ti Codi
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Item) Price roject Information Q?y,'sng
Quantity 1 Project 425
1888K5 Oritor
. . N . = Each | Task 1.4.6.5
Pressure | Mounting Bracket for Aluminum Body HI-Flow Precision Air
regulator | Regulator )
6 GR . Price per Exp. .
mounting | 1 stock at $8.95 Each Unit $8.95 | 1ype Material purchase
bracket
Extended Exp.
" $8.95 NOvVA
UN Number Hazard Class HIES Org.
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Proiect Inf ti (S:plét
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Item) Price roject Information Q?y,'sng
Quantity 1 Project 425
5357K34 Gritor
. N = Each | Task 1.4.6.5
Aluminum Barbed Hose Fitting Std-Wall Adapter, 5/16" Hose ID X
Hose 1/4" NPT Male Pipe
7 GR . Price per Exp. .
; 2.
fitting In stock at $2.86 Each Unit $2.86 | 1ype Material purchase
Extended Exp.
; $2.86 NOvVA
UN Number Hazard Class HIES Org.
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Proiect Inf ti (S:plét
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Item) Price roject Information Q?y,'sng
5233K59 Quantity 25 Project 425
. . Unit of
Masterkleer PVC Tubing 5/16" ID, 7/16" OD, 1/16" Wall Thickness | m Foot | Task 1.4.6.5
In stock
8 GR | PVCtubs Quantity Per Ft. T $0.25 | e Material purchase
1-99 Ft. $0.25
Extended Exp.
: $6.25 NOvVA
UN Number Hazard Class IFITEE Org.
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Proiect Inf q gplit_
# Type | Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) Price [OlECHniounatioy Q:’;!'s"g
Quantity 1 Project 425
5346K26 T
. Measure Pack | Task 1.4.6.5
Brass Barbed Hose Fitting Adapter for 5/16" Hose ID X 3/8" NPTF
Hose Male Pipe
9 GR ieen Price per Exp. .
fitting In stock at $12.72 per Pack Unit $12.72 | qype Material purchase
Extended Exp.
Price $1 2.72 Org. NOvVA




Split

UN Number Hazard Class

Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Project Information Codin
# Type [ Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) Price L Qty’s 9
Quantity 1 Project 425
4429K226 it of
. . . Measure Each VS 1.4.6.5
Low-Pressure Brass Threaded Pipe Fitting 1/2" X 1/4" X 1/2" Pipe
Pipe Size, Reducing Tee
10 GR . ’ Price per 9.01 Exp. M .
i . aterial purchase
fitting In stock at $9.01 Each Unit $ Type P
Extended Exp.
: $9.01 NOvA
UN Number Hazard Class Giice Org.
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Project Information gglclltln
# Type [ Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) Price L Qty’s 9
Quantity 1 Project 425
9176K133 T
. . . . Measure Each VS 1.4.6.5
Std-Wall Chrm-Pltd Brass Threaded Pipe Nipple 3/8" Pipe Size X
11 GR Threaded | 2"L, 13/32" Thread Length, Sch 40 Price per Exp
[ i 4.47 : Material purchase
pipe In stock at $4.47 Each Unit $ Type P
Extended Exp.
: $4.47 NOvA
UN Number Hazard Class Giice Org.
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Project Information gglclltln
# Type [ Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) Price L Qty’s 9
Quantity 1 Project 425
47865K22 Unit of
Measure Each VR 1.4.6.5
Brass Ball Valve 3/8" NPT Female Connections
12| GR | Ballvalve | 1 stock at $7.62 Each s $7.62 | 1 Material purchase
Extended Exp.
: $7.62 NOvA
UN Number Hazard Class Giice Org.
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Project Information gglclltln
# Type [ Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) Price L Qty’s 9
Quantity 1 Project 425
5346K65 T
. Measure Each VR 1.4.6.5
Brass Barbed Hose Fitting Adapter for 5/8" Hose ID X 3/8" NPTF
Hose Male Pipe
13 GR ieen Price per 8.49 Exp. M .
i . aterial purchase
fitting In stock at $8.49 per Pack Unit $ Type P
Extended Exp.
Price $8-49 Org. NOvVA




Split

Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Project Information Codin.
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Item) Price ClcCHIoNNan0 Q?y’s 9
5233K87 Quantity 25 | Project 425
H . Unit of
Masterkleer PVC Tubing 5/8" ID, 13/16" OD, 3/32" Wall Thickness | Measure Foot | Task 1.4.6.5
In stock
14 | GR | PVC tube Quantity Per Ft. A $0.76 TE;"',’e Material purchase
1-99 Ft. $0.76
Extended Exp.
: $19.00 NOvA
UN Number Hazard Class G Org.
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Project Information (s:zztm
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) Price 4 aty's 9
Quantity 1 Project 425
91355K53 Unit of Pack Task 1.4.6.5
Hose Brass Barbed Hose Fitting Tee for 5/8" Hose ID
- Pri Exp. :
L GR fitting $7.24 per Pack. el $7.24 | p Material purchase
Extended Exp.
: $7.24 NOvA
UN Number Hazard Class G Org.
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Project Information (s:zztm
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) Price 4 aty's 9
Quantity 1 Project 425
7329K14 R
> Pack | Task 1.4.6.5
Constant-Tension Spring Band Hose/Tube Clamp for 25/32" Hose
Hose oD
16 GR Price per 5.64 Exp. M .
; . aterial purchase
clamp In stock at $5.64 per Pack i $ Type P
Extended Exp.
: $5.64 NOvA
UN Number Hazard Class G Org.
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Project Information (s:zztm
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) Price 4 Qty's 9
Quantity 1 Project 425
9431K12 R
N > Each | Task 1.4.6.5
Bronze Barbed Hose Fitting Adapter for 5/8" Hose ID X 1/2" NPT
Hose Male Pipe
17 GR e Price per 6.44 EXp. M .
; . aterial purchase
fitting In stock at $6.44 Each Unit $ Type P
Extended Exp.
Price $6-44 Org. NOVA

UN Number Hazard Class




Split

UN Number Hazard Class

Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Proiect Inf ti Codi
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) Price roject Information Q?y,'sng
Quantity 1 Project 425
47865K23 Unit of Each Task 1.4.6.5
Brass Ball Valve 1/2" NPT Female Connections
Pri Exp. .
18 | GR | Ballvalve | ;. o400t $8.86 Each it $8.86 | 1ype Material purchase
Extended Exp.
: $8.86 NOvA
UN Number Hazard Class HIES Org.
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Proiect Inf ti (S:plét
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) Price roject Information Q?y,'sng
Quantity 1 Project 425
7329K16 o
. _ > Pack | Task 1.4.6.5
Constant-Tension Spring Band Hose/Tube Clamp for 1-1/16"
Hose Hose OD
19 GR Price per Exp. .
i 7.
clamp In stock at $7.56 per Pack St $7.56 | 1ype Material purchase
Extended Exp.
! $7.56 NOvA
UN Number Hazard Class HIES Org.
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Proiect Inf ti (S:plét
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) Price roject Information Q?y,'sng
5233K72 Quantity 25 Project 425
. . Unit of
Masterkleer PVC Tubing 1" ID, 1-1/4" OD, 1/8" Wall Thickness M Foot | Task 1.4.6.5
In stock
20 | GR | PVC tube Quantity Per Ft. il $1.18 | ExP Material purchase
Unit Type
1-49 Ft. $1.18
Extended Exp.
; $29.50 NOvA
UN Number Hazard Class IFITEE Org.
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Proiect Inf q gplit_
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Item) Price Folectinionnaton Q?;!'s"g
Quantity 1 Project 425
5346K69 —
e Measure Pack VEEL 1465
Brass Barbed Hose Fitting Adapter for 1" Hose ID X 3/4" NPTF
Hose Male Pipe
21 GR ieen Price per Exp. .
fitting In stock at $8.31 per Pack Unit $831 1 1ype Material purchase
Extended Exp.
Price $8-31 Org. NOvVA




Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and . .
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) Price Rloicctinformaticn
Quantity 1 Project 425
47865K24 Unit of Each Task 1.4.6.5
Brass Ball Valve 3/4" NPT Female Connections
22 | GR | Ballvalve |, stock at $11.90 Each L $11.90 | e Material purchase
Extended Exp.
! $11.90 NOvA
UN Number Hazard Class HIES Org.
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and . .
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) Price Rloicctinformaticn
Quantity 1 Project 425
Unit of
5407K57 M Pack | Task 1.4.6.5
Worm- H H " " LU
23 GR gear Worm-Drive Hose & Tube Clamp W/Nonslip Screw 3/8" to 7/8" Clam| price per P 9/16" Band Exp. )
Uit $10.30 | rype Material purchase
clamp In stock at $10.30 per Pack
Extended Exp.
: $10.30 NOvA
UN Number Hazard Class HIES Org.
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and . .
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) Price Rloicctinformaticn
Quantity 1 Project 425
5407K62 o
> Pack | Task 1.4.6.5
Worm- Worm-Drive Hose & Tube Clamp W/Nonslip Screw 11/16" to 1-
" H " H
o4 GR gear 1/2" Clamp Dia Range, 9/16" Band Width Priﬁf,ifer $10.30 TEXP;, Material purchase
clamp In stock at $10.53 per Pack yp
Extended Exp.
: $10.30 NOvA
UN Number Hazard Class HIES Org.

F.N.A.L. STK. NO. 1335-0200 FL-29 REV 1/2005
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Requisition

PURCHASE REQUISITION

Requisition Number (Filled in by System) Oracle Preparer (Filled in by System) Date Request originator: Extension: 5168
09/07/10 Erik Voirin ms: 219

Division/Section Approval Date NEPA Approval

Business Office Approval Date

Directorate Approval Date

Requisition Header

Description (of entire requisition)

Orifice Flange for CMS CO2 Test Stand Flowmeter

Note to Approver

Justification (To Approver)

Requisition Entry Defaults

Requester

Erik Voirin

Deliver-To-Location
Lab F

Buyer Note (use attachments)
(i.e., Previous PO)

Suggested Vendors

Specialty Flange & Fitting, Inc

Suggested Vendor Site

649 Lebanon Avenue Williamstown, NJ 08094

Suggested Vendor Contact

Suggested Vendors

Phone #(856) 728-8530

Reference #

Need-By-Date

Project/Task/Expenditure Type and Expenditure Organization

Building Maintenance: No

9/30/2010 45A / 45A.20.16.2.11.3.1 FIMS #
Note to Receiver Total of Requisition
Company does not accept credit cards — Fax# (856) 728-1304 - see line 3 $443.00
Requisition Lines
i i O Li iption (Start wi Quantity, Uni . . el
I;ne I'l_'l;Pee (F;atel.‘_g:)?y E()szgrggaora((:té?: m’:;niu’\rl\?,ugrlter Additional Description in Cell Below Line Item) vantty Um;—‘?i::y casure and Jloeiiionaton g?yc,"sng
Quantity 1 Project 45A
i - oasure pair | Task 45A.20.16.2.11.3.1
Orifice Flanges - 1” 600# 304 Stainless Steel.
Pipe Slip-on raised face .
L GR Fittings V2'"NPT Taps s g $298.00 | ¥ Material purchase
Includes SS Bolts gaskets and nuts
Extended Exp.
UN Number Hazard Class IFifE3 $298'OO Org. CMS




Requisition Lines

. . . L . 7 ; Split
Li Li PO L D S| haN Quantity, Unit of M d ' ' .
e Tl;];e Categlzr;?y éiﬁ”é’ﬁ';’?a&é?ﬁ n\flvgxiniuns,uggter Additional Description in Cell Below Line ltem) Y e " Boeetlioipatioy g‘t’;'s"g
Orif Bl Quantity 1 Project 45A
rifice Plate Unitor
For above 1” 600# ﬂange VEERIE each Task 45A.20.16.2.11.3.1
Pipe 304 Stainless Steel
2 GR Fittings Center bored with 0.290” orifice Priﬁiitper $ 70 Tnyge Material purchase
Extended Exp.
! 7 CMS
UN Number Hazard Class [Fites $ 0 Org.
Requisition Lines
. . . " . ) . Split
Li Li PO Li D tion (Start with a N Quantity, Unit of M d ' : .
#me Tl;pee Categ:)?y (szgrg:aoraz(:te?s m’;xiniunf,ugrlter Additional Description in Cell Below Line ltem) vamty r“P?ice casdre an Jloeiiionaton g?ﬁlsng
Orifice Plate Quantity 1 Project 45A
For 1.5” 600# flange Unit of
304 Stainless Steel Measure each Task 45A201 6.2.11.3.1
Furnished Blank (no orifice hole)
Pipe Please Provide gaskets for orifice plate, If
e e . Pri Exp. .
3 | GR | Fitings | additional charge is necessary, add to total | "&e $75 | mme Material purchase
price.
Extended Exp.
: 75 CMS
UN Number Hazard Class IFifE3 $ Org.




“’= Fermilab PURCHASE REQUISITION

Requisition

Requisition Number (Filled in by System) Oracle Preparer (Filled in by System) Date Request originator: Extension: 5168
09/02/10 Erik Voirin ms: 219

Division/Section Approval Date NEPA Approval

Business Office Approval Date

Directorate Approval Date

Requisition Header

Description (of entire requisition)

Pipe Fittings for CMS CO2 Test Stand Piping

Note to Approver

Justification (To Approver)

Requisition Entry Defaults

Requester Deliver-To-Location Buyer Note (use attachments)

Erik Voirin Lab F (i.e., Previous PO)

Suggested Vendors Suggested Vendor Site Suggested Vendor Contact Suggested Vendors

McMaster-Carr

200 Aurora Industrial Pkwy. Aurora, OH 44202-8087

Telephone #(330) 995-5500

Reference #

Need-By-Date

Project/Task/Expenditure Type and Expenditure Organization

Building Maintenance: No

9/21/2010 45A / 45A.20.16.2.11.3.1 FIMS #
Note to Receiver Total of Requisition
Requisition Lines
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Proiect Inf . gplg
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Iltem) Price [ [ e Q?y,'s”g
Quantity 4 Project 45A
45735K255 Memeof each | Task 45A.20.16.2.11.3.1
Pi Thin-Wall 304/304L SS Butt-Weld Pipe Fitting Unthreaded, 1-1/2"
Ipe Pipe Size, Tee, Schedule 10 i i
1 GR e pe e, lee, Price per Exp.
Fittings In stock at $18.13 Each Urit $18.13 | 1 Material purchase
Extended Exp.
- 72.52 CMS
UN Number Hazard Class IFilez $ Org.




Requisition Lines

) ) ) - ) ) ) Split
L L PO L D 1 Start with a N Quantity, Unit of M d . . .
#me Tl;pee Categ:)?y (gzgrg:aora((:te?s m’;xiniunf,ugrlter Additional Description in Cell Below Line Item) Hamy nIP?ice casdre an Jloeiiionaton g?yc,ilsng
Quantity 6 | Project 45A
45735K253 L of each | Task 45A.20.16.2.11.3.1
P Thin-Wall 304/304L SS Butt-Weld Pipe Fitting Unthreaded, 1" Pipe
pe Size, Tee, Schedule 10 i
2 GR e 1ze, lee, oschedule Price per Exp. :
Fitings | In stock at $18.13 Each Unit $18.13 | 7y Material purchase
Extended Exp.
: 108.78 CMS
UN Number Hazard Class IFife $ Org.
Requisition Lines
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Proiect Inf . gplg
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Iltem) Price RiScielation Q?y,'sng
Quantity 2 Project 45A
44965K458 Memeof each | Task 45A.20.16.2.11.3.1
Pi Unthreaded HI-Pressure SS Sckt-Weld Fitting 304 SS, 1-1/2" Pipe
Ipe Si C li .
3 GR o I1ze, Loupling Price per Exp. .
Fittings In stock at $31.65 Each Unit $31.65 | 7y Material purchase
Extended Exp.
: 63.30 CMS
UN Number Hazard Class IFilez $ Org.
Requisition Lines
) ) ) - ) ) ) Split
L L PO L D 1 Start with a N Quantity, Unit of M d . . .
#me Tl;pee Categ:)?y (gzgrg:aora((:te?s m’;xiniunf,ugrlter Additional Description in Cell Below Line ltem) Hamy nIP?ice casdre an Jloeiiionaton g?yc,ilsng
Quantity 1 Project 45A
44965K456 v or each | Task 45A.20.16.2.11.3.1
Pi Unthreaded HI-Pressure SS Sckt-Weld Fitting 304 SS, 1" Pipe
Ipe Si C li .
4 GR e 1ze, Loupling Price per Exp. i
Fittings In stock at $15.50 Each Unit $15.50 | rype Material purchase
Extended Exp.
: 15.50 CMS
UN Number Hazard Class IFile $ Org.
Requisition Lines
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Proiect Inf ti gplg
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Iltem) Price ject information Q?y,'sng
A5735K321 Quantity 16 Project 45A
Memeof each | Task 45A.20.16.2.11.3.1
Pipe Thin-Wall 304/304L SS Butt-Weld Pipe Fitting Unthreaded, 1" 90
5 GR | o Degree Short Radius Elbow, Sch 10 Price per $37.07 | = Material purchase
Fittings In stock at $37.07 Each unit Type P
Extended Exp.
o tend $593.12 | ¥ CMS

Hazard Class




Requisition Lines

Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Tz ifwmaien gzlzijting
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Iltem) Price Qyy's
Quantity 7 Project 45A
45735K323 -
oasure each | sk 45A.20.16.2.11.3.1
Pipe Thin-Wall 304/304L SS Butt-Weld Pipe Fitting Unthreaded, 1-1/2"
6 GR e 90 Deg Short Radius Elbow, Sch 10 Price per $ 39.49 Exp. Material purchase
Fittings In stock at $39.49 Each Unit Type P
Extended Exp.
UN Number Hazard Class [Fites $276.43 ) CMS
Requisition Lines
) ) ) - ) ) ) Split
L L PO L D tion (Start with a Noun) Quantity, Unit of M d . . .
#me Tl;Pee Categ:)?y (:zgrg:aoracte?s m’;xiniunf,ulgmer Additional Description in Cell Below Line ltem) Hany nIP?ice easure an Jloeiiionaton gct)yc?lsng
Quantity 5 | Project 45A
45735K211 -
e each | Task 45A.20.16.2.11.3.1
Pipe Thin-Wall 304/304L SS Butt-Weld Pipe Fitting Unthreaded, 1/2" 90
7 GR | . Deg Long Radius Elbow, Sch 10 calay $504 | B Material purchase
Fittings In stock at $5.04 Each Unit ' Type P
Extended Exp.
: 25.20 CMS
UN Number Hazard Class IFifE3 $ Org.
Requisition Lines
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Proiect Information gzlzljﬁn
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Iltem) Price ) Qyy's 9
45735K231 Quantity 1 Project 45A
. o oasure each | Task 45A.20.16.2.11.3.1
Thin-Wall 304/304L SS Butt-Weld Pipe Fitting Unthreaded,
Pipe 1/2" 45 Degree Elbow, Schedule 10 .
R L ’ P Exp. :
8 G Fittings In stock at $6.45 Each L $6.45 | o Material purchase
Extended Exp.
: 6.45 CMS
UN Number Hazard Class [Fites $ Ol
Requisition Lines
) ) ) - ) ) ) Split
L L PO L D tion (Start with a Noun) Quantity, Unit of M d . . .
#me Tl;Pee Categ:)?y (:zgrg:aoracte?s m’;xiniunf,ulgmer Additional Description in Cell Below Line ltem) Hany nIP?ice easure an Jloeiiiognaton gct)yc?lsng
Quantity 2 | Project 45A
4565T332 —
Measure each | Task 45A.20.16.2.11.3.1
Pipe HI-Pressure 304/304L SS Weld-on Pipe Fitting Threaded,
9 GR | Fittings 1/2" Outlet, Fits 3/4" to 36" Pipe Size s g $34.50 | o Material purchase
Extended Exp.
: 69.00 CMS
UN Number Hazard Class IFifE3 $ Org.




Requisition Lines

) ) ) - ) ) ) Split
L L PO L D 1 Start with a N Quantity, Unit of M d . . .
#me Tl;pee Categ:)?y (gzgrg:aora((:te?s m’;xiniunf,ugrlter Additional Description in Cell Below Line Item) Hamy nIP?ice casdre an Jloeiiionaton g?yc,ilsng
46755K14 Quantity 2 Project 45A
’ . L of each | Task 45A.20.16.2.11.3.1
Thk-Wall 304/304L SS Thrd Seamless Nipple 1/2" Pipe X 1-
Pipe 1/8" Length, Fully Threaded b . ,
10 | GR Fittings In stock at $5.73 Each it $573 | 1y Material purchase
Extended Exp.
; 11.46 CMS
UN Number Hazard Class IFife $ Org.
Requisition Lines
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and . . Splitl
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Iltem) Price FlieEe (e g?;'s”g
4443K724 Quantity 2 | Project 45A
_ o o Memeof each | Task 45A.20.16.2.11.3.1
High-Pressure 316 SS Threaded Pipe Fitting 1/2" Pipe Size,
Pipe Hex Head Plug, 3000 PSI o . .
1 GR Fittings In stock at $4.02 Each L $4.02 | Material purchase
Extended Exp.
: 8.04 CMS
UN Number Hazard Class IFilez $ Org.
Requisition Lines
) ) ) - ) ) ) Split
L L PO L D 1 Start with a N Quantity, Unit of M d . . .
#me Tl;pee Categ:)?y (gzgrg:aora((:te?s m’;xiniunf,ugrlter Additional Description in Cell Below Line ltem) Hamy nIP?ice casdre an Jloeiiionaton gct)yc?lsng
45735K418 Quantity 3 Project 45A
. o v or each | Task 45A.20.16.2.11.3.1
Thin-Wall 304/304L SS Butt-Weld Pipe Fitting Unthrd, 1-
12 GR Plpe 1/2u X 1" P|pe Size, Reducing Cplg, Sch 10 Price per $ 8.46 Exp. Material burchase
Fittings In stock at $8.46 Each Unit ' Type P
Extended Exp.
: 25.38 CMS
UN Number Hazard Class IFile $ Org.
Requisition Lines
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Proiect Inf ti gplg
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Iltem) Price roject Information Q?y,'s”g
45735K411 Quantity 2 Project 45A
_ o | measure each | Task 45A.20.16.2.11.3.1
Thin-Wall 304/304L SS Butt-Weld Pipe Fitting Unthrd, 3/4
13 | gr | Pire X 1/2" Pipe Size, Reducing Cplg, Sch 10 Price per $1088 | Eo Material purchase
Fittings In stock at $10.88 Each Unit ' Type P
Extended Exp.
UN Number [Fites $21 76 Org. CMS

Hazard Class




Requisition Lines

) . ) - . ) . Split
L L PO L D 1 Start with a N Quantity, Unit of M d o q A
#me Tl;pee Categ:)?y (gzgrgr:aora((:te?s m’;xiniunf,ugrlter Additional Description in Cell Below Line ltem) Hamy nIP?ice casdre an Jloeiiionaton g?ﬁlsng
45735K413 Quantity 3 Project 45A
v of each | Task 45A.20.16.2.11.3.1
Pipe Thin-Wall 304/304L SS Butt-Weld Pipe Fitting Unthrd, 1" X
141 GR 1 Fitings 3/4" Pipe Size, Reducing Cplg, Sch 10 s g $13.30 | o Material purchase
Extended Exp.
: 39.90 CMS
UN Number Hazard Class IFife $ Org.
Requisition Lines
Line Line PO Line Description (Start with a Noun) - o ) Quantity, Unit qf Measure and Project Information gzltiiting
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Iltem) Price Qyy's
4475K64 Quantity 1 Project 45A
_ _ _ Memeof each | Task 45A.20.16.2.11.3.1
Thick-Wall 316/316L SS Thrd Seamless Nipple 1/2" Pipe Sz,
Pipe 3/4" 0D, 5" L, 13/16" Thread Length .
1 R e ’ , P Exp. .
S G Fittings In stock at $20.34 Each L $20.34 T;F‘,’e Material purchase
Extended Exp.
: 20.34 CMS
UN Number Hazard Class IFilez $ Org.
Requisition Lines
. . ) - . ) . Split
L L PO L D 1 Start with a N Quantity, Unit of M d o q A
#me Tl;pee Categ:)?y (gzgrgr:aora((:te?s m’;xiniunf,ugrlter Additional Description in Cell Below Line ltem) Hamy nIP?ice casdre an Jloeiiionaton g?ﬁlsng
51205K202 Quantity 1 Project 45A
S v or each | Task 45A.20.16.2.11.3.1
Extreme-Pressure 316 SS Threaded Pipe Fitting 3/4" X 1/2"
16 | gr | Pire Pipe Size, Hex Nipple, 6600 Max PSI Price per $2306 | ©® Material urchase
Fittings In stock at $23.06 Each Unit ' Type P
Extended Exp.
: 23.06 CMS
UN Number Hazard Class IFile $ Org.




Requisition Lines

Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Proiect Inf ti gplg
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Iltem) Price roject Information Q?y,'s”g
48805K911 Quantity 1 Project 45A
Momeof each | Task 45A.20.16.2.11.3.1
Pipe Precision Threaded Type 316 SS Pipe Fitting 1/2" X 1/2"
171 GR 1 Fittings Pipe, 1-7/8" Lg, Hex Nipple, 6600 PSI Price por $14.87 | 1> Material purchase
Extended Exp.
: 14.87 CMS
UN Number Hazard Class IFilez $ Org.
Requisition Lines
. . . . . . . Split
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and . . X
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Item) Price Jloeiiionaton gct)yc?lsng
45657312 Quantity 6 Project 45A
v of each | Task 45A.20.16.2.11.3.1
Pipe HI-Pressure 304/304L SS Weld-on Pipe Fitting Threaded,
18 | GR | Fitings 1/4" Outlet, Fits 1/2" to 36" Pipe Size s g $26.22 | o Material purchase
Extended Exp.
: 157.32 CMS
UN Number Hazard Class IFife $ Org.
Requisition Lines
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Proiect Inf ti gplg
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Iltem) Price roject Information Q?y,'s”g
4565T371 Quantity 2 Project 45A
Memeof each | Task 45A.20.16.2.11.3.1
Pipe HI-Pressure 304/304L SS Weld-on Pipe Fitting Threaded, 1-
19 | GR | Fitings | 1/2" Outlet, Fits 1-1/2" Pipe Size iz $o1.83 | B2 Material purchase
Extended Exp.
: 183.66 CMS
UN Number Hazard Class IFilez $ Org.
Requisition Lines
. . . . . . . Split
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and . . X
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Item) Price Jloeiiionaton gct)yc?lsng
4565T351 Quantity 7 | Project 45A
v of each | Task 45A.20.16.2.11.3.1
Pipe HI-Pressure 304/304L SS Weld-on Pipe Fitting Threaded, 1"
S CR Fittings Outlet, Fits 1" Pipe Size s g $54.24 | TP Material purchase
Extended Exp.
T o $379.68 | o CMS

Requisition Lines

Hazard Class




Line Line PO Line

Description (Start with a Noun)

Quantity, Unit of Measure and

Split

# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Iltem) Price Boeetlioipatioy g?;is”g
4565T331 Quantity 1 Project 45A
Momeof each | Task 45A.20.16.2.11.3.1
Pipe HI-Pressure 304/304L SS Weld-on Pipe Fitting Threaded,
21 | GR | Fitings | 1/2" Outlet, Fits 1/2" Pipe Size iz $3450 | o Material purchase
Extended Exp.
: 34.50 CMS
UN Number Hazard Class IFilez $ Org.
Requisition Lines
) ) ) - ) ) ) Split
L L PO L D 1 Start with a N Quantity, Unit of M d . . .
#me Tl;pee Categ:)?y (gzgrg:aopa((:te?s m’;xiniunf,uggner Additional Description in Cell Below Line ltem) Hamy an?ice casdre an Jloeiiionaton g?ﬁlsng
45657352 Quantity 1 Project 45A
S v of each | Task 45A.20.16.2.11.3.1
HI-Pressure 304/304L SS Weld-on Pipe Fitting Threaded, 1"
Pipe Outlet, Fits 1-1/4" to 2-1/2" Pipe Size :
22 | GR | g ' P e 5424 | B Material purchase
Fltt|ngs In StOCk at $5424 Unit $ . Type p
Extended Exp.
; 54.24 CMS
UN Number Hazard Class IFife $ Org.
Requisition Lines
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Project Information gzlzijting
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Iltem) Price Qty's
Quantity 1 Project 45A
Unit of
4443K752 iezaie each | Task 45A.20.16.2.11.3.1
Pipe . . . " )
23 | GR Fittings High-Pressure 316 SS Threaded Pipe Fitting 1/2" Male X RS $5.05 Tnyge Material purchase
1/4" Female NPT, Hex Bushing, 3000 PSI
Extended Exp.
- 5.05 CMS
UN Number Hazard Class IFile $ Org.
Requisition Lines
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and el lerettem gzlgm
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Iltem) Price ) Qty's 9
4565T432 Quantity 1 Project 45A
Memeof each | Task 45A.20.16.2.11.3.1
Pipe HI-Pressure 304/304L SS Weld-on Pipe Fitting Socket, 1/2"
24 | GR | Fitings | Outlet, Fits 3/4" to 36" Pipe Size iz $3450 | o Material purchase
Extended Exp.
: 34.50 CMS
UN Number Hazard Class IFilez $ Org.

Requisition Lines




Line Line PO Line

Description (Start with a Noun)

Quantity, Unit of Measure and

Split

# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Iltem) Price Boeetlioipatioy g?;is”g
46755K75 Quantity 1 Project 45A
Momeof each | Task 45A.20.16.2.11.3.1
Pipe . np: n ;
25 | GR Fitﬁings Thk-Wall 304/304L SS Thrd Seamless Nipple 3/4" Pipe X 6 Price per $21.84 | % Material purchase
Length, 13/16" Thread Length
Extended Exp.
! 21.84 CMS
UN Number Hazard Class IFilez $ Org.
Requisition Lines
; ; ; .. ; ) ) Split
0 S Q , . . .
I;ne 'IFl;pee (F;atel,\_g:)?y E()Zezgrggaora((:té?: m’;tﬂniu’\rl\?,ugrlter Additional Description in Cell Below Line ltem) vantty Umlt’?i::gl casure and Jloeiiionaton gct)yc?lsng
Quantity 1 Project 45A
Unit of
45605K512 Menalsgre each Task 45A.20.16.2.11.3.1
Pipe . - .
26 GR Fittings Std-Wall 304/304L SS .Butt—WeId Pipe Fitting Unthreaded, P”ﬁii?er $6.07 TE;ge Material purchase
3/4" 90 Deg Long Radius Elbow, Sch 40
Extended Exp.
- 6.07 CMS
UN Number Hazard Class IFilez $ Org.
Requisition Lines
; ; ; .. ; ) ) Split
L L PO Li Di S h a N Q ,U f M d . . .
#me Tl;pee Categ:)?y (:zgrgﬂaora((:t;?: m’;xiniun?,ugrlter Additional Description in Cell Below Line ltem) vantty nIIt=‘?ice casdre an Jloeiiionaton gct)yc?lsng
Quantity 2 | Project 45A
Unit of
4813K126 wiof each | Task 45A.20.16.2.11.3.1
Pipe : Y .
27 GR Fittings it;:gargéwlaélgl Ttlple .?,r(r)]4/3(c)l4LL SS Thhreaded Pipe 1" Pipe, Prlﬁii?er $ 28.96 _F;(ge Material purchase
. "0D, 18" L, 1" Thread Lengt
Extended Exp.
: 57.92 CMS
UN Number Hazard Class IFilez $ Org.
Requisition Lines
; ; ; .. . ) ) Split
L L PO L D 1 Start with a N Quantity, Unit of M d . . .
#me Tl;pee Categ:)?y (gzgrg:aora((:te?s m’;xiniunf,ugrlter Additional Description in Cell Below Line ltem) Hamy nIP?ice casdre an Jloeiiiognaton gct)yc?lsng
Quantity 4 | Project 45A
9157K25 Vonsors each | Task 45A.20.16.2.11.3.1
; Thrd One End Std-Wall 304/304L SS Pipe Nipple 1" Pipe, 1-
28 GR Plpe " " Price per Exp. .
Fittings 1/2" Length, 1" Thread Length Unit $3.10 | 1y Material purchase
In stock at $3.10 Each
E ded Exp.
UN Number Xg,?;ee $1 2.40 OT’S CMS

Requisition Lines

Hazard Class




Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and . . Sp”t.
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Iltem) Price Boisciionpation gzt)q;ng
y
Quantity 2 Project 45A
Unit of
44965KA476 Mer;lst?re each Task 45A.20.16.2.11.3.1
o9 | gr | Pipe Unthreaded HI-Pressure SS Sckt-Weld Fitting 304 Stainless Price per Exp. ,
Fittings . . ) Urit $ 63.05 Type Material purchase
Steel, 1" Pipe Size, Union
Extended Exp.
; 126.10
UN Number Hazard Class IFife $ Org. CMS
Requisition Lines
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and . . Sp”t,
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) Price Jloeiiionaton g?yc,‘mg
s
Quantity 1 Project 45A
Unit of
45657341 Menalél?re each Task 45A.20.16.2.11.3.1
20 | R | Pipe HI-Pressure 304/304L SS Weld-on Pipe Fitting Threaded,
e . . . Pri Exp. .
Fittings 3/4" Outlet, Fits 3/4" to 1-1/4" Pipe Size i $30.84 | % Material purchase
Extended Exp.
; 30.84
UN Number Hazard Class IFife $ Org. CMS




Fermilabk

T
i

Requisition

PURCHASE REQUISITION

Requisition Number (Filled in by System) Oracle Preparer (Filled in by System) Date Request Originator: Extension:
08/03/10 Erik Voirin #5168

Division/Section Approval Date NEPA Approval

Business Office Approval Date

Directorate Approval Date

Requisition Header

Description (of entire requisition)

Relief Valves

Note to Approver

These are Stainless Steel relief valves for use on CO2 loop — lead time approaches deadline PLEASE RUSH

Justification (To Approver)

Requisition Entry Defaults

Requester Deliver-To-Location Buyer Note (use attachments)
Erik Voirin Lab F
Suggested Vendor Suggested Vendor Site Suggested Vendor Contact Suggested Vendor

Tyco Valves & Controls

554 Territorial Dr.; Bolingbrook, IL 60440

Donald Pratl

Telephone: 630-343-3247

Reference # Need-By-Date

Project/Task/Expenditure Type and Expenditure Organization

Building Maintenance: Yes or Q\@ (Circle One)

08/31/10 45A / 45A.20.16.2.11.3.1 FIMS #

Note to Receiver Total of Requisition
This is for CMS CO2 Cooling System $6440
Requisition Lines
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure Project Information (s:zztm
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) and Price | aty's 9

81sM68-4 ) Proje

AG SPRING OPERATED PRESSURE RELIEF VALVE Quantity 2| g 45A

BODY: 316Ss

TRIM: 316SS Unit of

each | Task 45A.20.16.2.11.3.1
SEAT/SEALS: PCTFE/TEFLON Measure
) INLET: 3/4" MNPT
1 GR Relief | |ouTLET: 1" FNPT
Valve ORIFICE: "4" (0.049 sQ IN) .

SET PRESSURE: 1200 PSIG el $805 TE;‘;; Material purchase

SERVICE: GAS/VAPCR

CAPACITY: S78 SCEM

ACCESSORIES: SCREWED CAP

Extended Exp.
UN Number Hazard Class Price $1 610 Org. CMS




Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure Project Information (s:glt;tm
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) and Price | aty's 9
81SMB88-4 _ Broje
SOSRV 1X1 MXF 31688 Quantity 5 - 45A
BCODY: 316SS
TRIM: 316SS Unit of
each | Task 45A.20.16.2.11.3.1
SEAT/SEALS: PCTFE/TEFLON Measure
INLET: 1" MNPT
5 GR Sight OUTLET: 1" ENPT
Glass CRIFICE: "4" (0.049 2Q IN) Pri . Ex
SET PRESSURE: 1200 PSIG o $805 | ype Material purchase
SERVICE: GAS/VAPOR
CAPACITY: 978 SCFM
ACCESSORIES: SCREWED CAP
Extended Exp.
UN Number Hazard Class Price $4025 Org. CMS
81sM48-4 ) 1 Proje 45A
AG SPRING OPERATED PRESSURE RELIEF VALVE Quantity -
BODY: 31688
TRIM: 31685 Moasure each | Task 45A.20.16.2.11.3.1
SEAT/SEALS: PCTFE/TEFLON
) INLET: 1/2" MNPT
3 GR Sight | ouTLET: 1" FNPT
Glass | ORIFICE: "4" (0.049 sQ IN) o .
SET PRESSURE: 1200 PSIG e $805 | 1yee Material purchase
SERVICE: GAS/VAPOR
CAPACITY: 978 SCFM
ACCESSORIES: SCREWED CAP
Extended Exp.
UN Number Hazard Class Price $805 Org. CMS




Fermilabk

T
i

Requisition

PURCHASE REQUISITION

Requisition Number (Filled in by System) Oracle Preparer (Filled in by System) Date Request Originator: Extension:
07/22/10 Erik Voirin #5168

Division/Section Approval Date NEPA Approval

Business Office Approval Date

Directorate Approval Date

Requisition Header

Description (of entire requisition)

Setra C207 pressure transmitters

Note to Approver

For the CMS CO2 cooling system. Ref. Quote # 10070810TP - Remit orders by email to: timp@precisionmeasurement.com or by fax to: (847) 908-7507

Justification (To Approver)

Requisition Entry Defaults

Requester

Deliver-To-Location

Buyer Note (use attachme

nts)

Erik Voirin Lab F
Suggested Vendor Suggested Vendor Site Suggested Vendor Contact Suggested Vendor
Setra Systems 159 Swanson Rd. Tim Patrick Telephone: (847) 426-7673
c/o Precision Measurement Products Boxborough, MA 01719
Reference # Need-By-Date Project/Task/Expenditure Type and Expenditure Organization Building Maintenance: Yes or W (Circle One)
08/31/10 45A / 45A.20.16.2.11.3.1 FIMS #
Note to Receiver Total of Requisition
This is for CMS CO2 Cooling System $2740.00
Requisition Lines
. . - n n n Split
Line Line . Description (Start with a Noun) Quantity, Unit of Measure . . .
# Type (O HTe CEEFR (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) and Price Sicisciiniopnation g?;ysng
Setra Systems Model: C207 - 500 psig Quantity 6 | Proe 45A
Pressure Transducer .
5 Range: 500 psig Moo each | Task 45A.20.16.2.11.3.1
1 GR | qracosi® | Output: 4-20 mA
ransmitter 1 Electrical Termination: Terminal Strip Piceper | ¢574 00 | EXP Material purchase
ni ' e
Accuracy: +/-0.13% FS *
Extended Exp.
UN Number Hazard Class Price $1 644.00 Org. CMS
. . - n n n Split
Line Line . Description (Start with a Noun) Quantity, Unit of Measure . . .
# Type O T e EgR (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) and Price Bicisciipiopnation g?;ysng
Setra Systems Model: C207 — 3000 psig Quantity 4 | Proie 45A
Pressure Transducer .
Range: 3000 psig ot Each | Task 45A.20.16.2.11.3.1
2 | GR|  essue | Output: 4-20 mA
ransmitler 1 Ejectrical Termination: Terminal Strip Piceper | ¢574 00 | EXP Material purchase
ni ' e
Accuracy: +/-0.13% FS *
Extended Exp.
UN Number Hazard Class Price $1 096.00 Org. CMS




“’= Fermilab PURCHASE REQUISITION

Requisition

Requisition Number (Filled in by System) Oracle Preparer (Filled in by System) Date Request Originator: Extension:
06/29/10 Erik Voirin #5168

Division/Section Approval Date NEPA Approval

Business Office Approval Date

Directorate Approval Date

Requisition Header

Description (of entire requisition)

Sight Glasses

Note to Approver
These are Stainless Steel sight glasses for the CMS CO2 cooling system. Chemray quote attached.

Justification (To Approver)

See attached justification for noncompetitive procurement

Requisition Entry Defaults

Requester Deliver-To-Location Buyer Note (use attachments)

Erik Voirin Lab F

Suggested Vendor Suggested Vendor Site Suggested Vendor Contact Suggested Vendor

Chemray Corp Naperville Jim Erdman Telephone: 630-655-8800

Reference #

Need-By-Date

08/31/10

45A / 45A.20.16.2.11.3.1

Project/Task/Expenditure Type and Expenditure Organization

FIMS #

Building Maintenance: Yes or Q\@ (Circle One)

Note to Receiver

This is for CMS CO2 Cooling System

Total of Requisition

$1070

Requisition Lines

Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure . . st.
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) and Price goisctinionmaticn g‘:;,'sng

PART # MET61-150S . Proje

METAGLAS > THREADED SIGHT WINDOW quantty 2| 45A

SIZE: 1-1/2" NPT CONNECTION Unit of

Sight | RING MATERIAL: DUPLEX 2205 STAINLESS Measure each B 45A.20.16.2.11.3.1

1 GR | Glass | STEEL (1.4462) )

GLASS: BOROSSILI@(gATE TO DIN7080 L $185 | o Material purchase

RATED: 1450 PSI @ 450°F

Extended Exp.

UN Number Hazard Class xPerir::ee $37O o):g CMS
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure Proi . st.
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) and Price ioleciinienmaton gi):‘lsng

PART # MET61-100S . Proje

METAGLAS > THREADED SIGHT WINDOW Quantty 4| e 45A

SIZE: 1" NPT CONNECTION Unit of

Sight | RING MATERIAL: DUPLEX 2205 STAINLESS Measure each | Task 45A.20.16.2.11.3.1

2 GR | Glass | STEEL (1.4462) _

GLASS: BOROSILICATE TO DIN7080 el $175 TE;‘;; Material purchase

RATED: 1450 PSI @ 450°F

Extended Exp.
UN Number Hazard Class XP‘:ir::ee $700 0):2 CMS




Fermilabk

T
i

Requisition

PURCHASE

REQUISITION

Requisition Number (Filled in by System) Oracle Preparer (Filled in by System) Date Request Originator: Extension:
08/05/10 Erik Voirin #5168

Division/Section Approval Date NEPA Approval

Business Office Approval Date

Directorate Approval Date

Requisition Header

Description (of entire requisition)

Wye Strainers for piping

Note to Approver

For the CMS CO2 cooling system. REFERENCE QUOTE #937167 (quoted by phone)

Justification (To Approver)

Requisition Entry Defaults

Requester

Deliver-To-Location

Buyer Note (use attachments)

Erik Voirin Lab F
Suggested Vendor Suggested Vendor Site Suggested Vendor Contact Suggested Vendor
Columbia Pipe 1120 West Pershing Road; Chicago, Illinois 60609 John Telephone: (773) 843-5818

Reference #

Need-By-Date

08/31/10

45A / 45A.20.16.2.11.3.1

Project/Task/Expenditure Type and Expenditure Organization

FIMS #

Building Maintenance: Yes or (No/ (Circle One)

Note to Receiver

This is for CMS CO2 Cooling System

Total of Requisition

$948.91

Requisition Lines

. . - n n n Split
Line Line . Description (Start with a Noun) Quantity, Unit of Measure . . .
# Type polineicatedey (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) and Price goisctinionmaticn g?;!'sng

. Proi
ltem # SSB-7-600-sw-1, Style SSB-7 600# Quantity 1| Profect 45A
Socket Weld 316 Stainless Steel Y Strainers Unit of
. each | Task 45A.20.16.2.11.3.1
1 GR Wye With 30 mesh screen Measurs
Strainer Price per Exp .
Unit $216.63 | 1ype Material purchase
Extended
UN Number Hazard Class Price $21 6.63 | Exp.Org. CMS

. . - n n n Split
Line Line . Description (Start with a Noun) Quantity, Unit of Measure . . .
# Type polineicatedey (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) and Price goisctinionmaticn g?;!'sng

Quantit Project

ltem # SSB-7-600-sw-1 1/2, Style SSB-7 600# uantty 1| Prole 45A

Socket Weld 316 Stainless Steel Y Strainers Unit of

. Each | Task 45A.20.16.2.11.3.1
> GR Wye With 30 mesh screen EEETED
Strainer Price per Exp :
Unit $366.14 | ype Material purchase

Extended

UN Number Hazard Class Price $366.14 | Exp.Org. CMS




UN Number Hazard Class

Price

- - - ) ) ) Split
Li Li " D t Start with a N Quantity, Unit of M . " 5
#lne Tl;:e PO Line Category (Zi%cgzalr.:::t(ersa M;(Iimzm,oél:t)er Additional Description in Cell Below Line ltem) s yandn;“r?ce case gclecinionaton g?;!'s"g
ltem # SSB-7-600-sw-1 1/2, Style SSB-7 600# e 1| Prolect 45A
Socket Weld 316 Stainless Steel Y Strainers Unit of
. Each Task 45A.20.16.2.11.3.1
3 GR StWYe With 200 mesh screen [
rainer : )
L $366.14 | oo Material purchase
Extended $366.14 | Exp.Org. CMS




“’= Fermilab PURCHASE REQUISITION

Requisition

Requisition Number (Filled in by System) Oracle Preparer (Filled in by System) Date Request originator: Extension: 5168
09/09/10 Erik Voirin ms: 219

Division/Section Approval Date NEPA Approval

Business Office Approval Date

Directorate Approval Date

Requisition Header

Description (of entire requisition)

Piping for CMS cooling test stand.

Note to Approver

Justification (To Approver)

Requisition Entry Defaults

Requester Deliver-To-Location Buyer Note (use attachments)
Erik Voirin Lab F (i.e., Previous PO)
Suggested Vendors Suggested Vendor Site Suggested Vendor Contact Suggested Vendors

RJ Keck Pipe and Supply Co.

2125 Aucutt rd. Montgomery IL, 60538

Matt L.oboda

Telephone #(630) 859-3111

Reference # Need-By-Date

9/21/2010

Project/Task/Expenditure Type and Expenditure Organization

45A / 45A.20.16.2.11.3.1

Building Maintenance: No
FIMS #

Note to Receiver
Pipina for CMS coolina test stand

Total of Requisition

$606.98

Requisition Lines

Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Proiect Inf . (S:plét
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Item) Price ioleciniermation Q?y,'sng
Quantity 23 | Project 45A
1 Section — avg. length 23 feet “Unit of ft | Task 45A.20.16.2.11.3.1
17-24 Ft. (1 Random Length)
i 2 Sch 10 T304/304L Seamless Pipe $2.98/Ft. i
L GR | Pipe pe $ L $1025 | o Material purchase
Extended Exp.
: 235.75 CMS
UN Number Hazard Class HIES $ Org.




Requisition Lines

Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Proiect Inf ti (S:plét
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) Price roject information Q?y,'sng
Quantity 23 Project 45A
1 Sections — avg. length 23 feet Unit of ft | Task 45A.20.16.2.11.3.1
153-216 Ft. (9 Random Lengths)
; 1 Sch 10 T304/304L Seamless Pipe $5.525/Ft. - )
2 GR | Pipe p L $5.525 | o Material purchase
Extended Exp.
! 127.08 CMS
UN Number Hazard Class HIES $ Org.
Requisition Lines
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Project Inf ti gp:‘t
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) Price roject Information Q:)y,lsng
Quantity 184.5 | Project 45A
3 Sections — avg. length 23 feet T ft | Task 45A.20.16.2.11.3 1
153-216 Ft. (9 Random Lengths)
i 1.5 Sch 10 T304/304L Seamless Pipe $5.42/Ft. i .
3 GR | Pipe p Price per $7.875 | e Material purchase
Extended Exp.
. 181.13 CMS
UN Number Hazard Class IFITEE $ Org.
Requisition Lines
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Proiect Inf ti (S:plét
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) Price roject information Q?y,'sng
Quantity 1 Project 45A
. _ _ Moo - | Task 45A.20.16.2.11.3.1
Contingency for random lengths for this and previous order
3 GR | Pipe L $63.02 | oo Material purchase
Extended Exp.
: 63.02 CMS
UN Number Hazard Class HIES $ Org.




“’= Fermilab PURCHASE REQUISITION

Requisition

Requisition Number (Filled in by System) Oracle Preparer (Filled in by System) Date Request originator: Extension: 5168
09/01/10 Erik Voirin ms: 219

Division/Section Approval Date NEPA Approval

Business Office Approval Date

Directorate Approval Date

Requisition Header

Description (of entire requisition)

Piping for CMS cooling test stand.

Note to Approver

Justification (To Approver)

Requisition Entry Defaults

Requester Deliver-To-Location Buyer Note (use attachments)
Erik Voirin Lab F (i.e., Previous PO)
Suggested Vendors Suggested Vendor Site Suggested Vendor Contact Suggested Vendors

RJ Keck Pipe and Supply Co.

2125 Aucutt rd. Montgomery IL, 60538

Matt L.oboda

Telephone #(630) 859-3111

Reference # Need-By-Date

Project/Task/Expenditure Type and Expenditure Organization

Building Maintenance: No

9/21/2010 45A / 45A.20.16.2.11.3.1 FIMS #
Note to Receiver Total of Requisition
Pinina for CMS coalina test stand
Requisition Lines
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Proiect Inf ti (S:plét
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) Price roject information Q?y,'sng
Quantity 20.5 Project 45A
1 Section — avg. length 20.5 feet “Unit of ft | Task 45A.20.16.2.11.3.1
17-24 Ft. (1 Random Length)
i 1/2 Sch 10 T304/304L Seamless Pipe $2.98/Ft. i
1 GR | Pipe pe L $2.98 | o Material purchase
Extended Exp.
! 1. M
UN Number Hazard Class HIES $6 09 Org. CMS




Requisition Lines

Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and . . Split.
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Item) Price Rioiectinionpation g?;!'sng
Quantity 184.5 Project 45A
9 Sections — avg. length 20.5 feet “Unit of ft | Task 45A.20.16.2.11.3.1
153-216 Ft. (9 Random Lengths)
i 1 Sch 10 T304/304L Seamless Pipe $5.42/Ft. i
2 GR | Pipe P L $5.42 | o Material purchase
Extended Exp.
UN Number Hazard Class HIES $99999 Org. CMS




Fermilabk

T
i

Requisition

PURCHASE REQUISITION

Requisition Number (Filled in by System) Oracle Preparer (Filled in by System) Date Request originator: Extension: 5168
09/08/10 Erik Voirin ms: 219

Division/Section Approval Date NEPA Approval

Business Office Approval Date

Directorate Approval Date

Requisition Header

Description (of entire requisition)

Nuts / Studs for all flanges of CO2 Test stand — ASTM A320 Low Temperature / High Strength Studs

Note to Approver

Justification (To Approver)

Requisition Entry Defaults

Requester

Deliver-To-Location

Buyer Note (use attachments)

Erik Voirin Lab F (i.e., Previous PO)
Suggested Vendors Suggested Vendor Site Suggested Vendor Contact Suggested Vendors
Fastenal 900 Paramount Pkwy Ste A Batavia, IL. 60510 Phone # (630)879-2782

Reference #

Need-By-Date
9/30/2010

Project/Task/Expenditure Type and Expenditure Organization

45A / 45A.20.16.2.11.3.1

Building Maintenance: No
FIMS #

Note to Receiver

Total of Requisition

$1994.62

Requisition Lines

Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Proiect Inf ti gplg
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Iltem) Price roject Information Q?y,'sng
Quantity 61 Project 45A
SKU: 0187985 e each | Tk 45A.20.16.2.11.3.1
1 GR | Fasteners | 1-1/4"-8x8-3/4" (OAL 9") A320 L7 Fully Threaded Stud W/ | 50 per oo | B Material o
Gr7 Nuts Unit $ 26. Type aterial purchase
Extended Exp.
: 1611.62 CMS
UN Number Hazard Class IFites $ Olrg)




Requisition Lines

Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Proiect Information gzlgm
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Iltem) Price ) Qyy's 9
Quantity 56 Project 45A
SKU: 0187842 e each | Tk 45A.20.16.2.11.3.1
> | 6r | Fasteners | 3/4"-10x4-1/4" (OAL 4-1/2") A320 L7 Fully Threaded Stud | pie per 6537 | Ev Material purchase
w/ Gr7 Nuts U : Type
Extended Exp.
: 300.72 CMS
UN Number Hazard Class IFilez $ Org.
Requisition Lines
Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Proiect Inf ti gplg
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Iltem) Price roject Information Q?y,'sng
Quantity 22 Project 45A
SKU: 0187809 e Each | Tesk 45A.20.16.2.11.3.1
3 | 6r | Fasteners | 5/8"-11x3-1/4" (OAL 3-1/2") A320 L7 Fully Threaded Stud | preo per sa7a| Ev Material purchase
w/ Gr7 Nuts U : Type
Extended Exp.
: 82.28 CMS
UN Number Hazard Class IFilez $ Org.




“’= Fermilab PURCHASE REQUISITION

Requisition

Requisition Number (Filled in by System) Oracle Preparer (Filled in by System) Date Request Originator: Extension:
07/22/10 Erik Voirin #5168

Division/Section Approval Date NEPA Approval

Business Office Approval Date

Directorate Approval Date

Requisition Header

Description (of entire requisition)

Intempco thermowells, temperature probes, and surface mount temperature sensors

Note to Approver

These are for the CMS CO2 cooling system. Chemray quote #160227G attached.

Justification (To Approver)

Requisition Entry Defaults

Requester

Deliver-To-Location

Buyer Note (use attachments)

Erik Voirin Lab F
Suggested Vendor Suggested Vendor Site Suggested Vendor Contact Suggested Vendor
Chemray Corp Naperville Jim Erdman Telephone: 630-655-8800

Reference #

Need-By-Date

08/31/10

Project/Task/Expenditure Type and Expenditure Organization

45A / 45A.20.16.2.11.3.1

FIMS #

Building Maintenance: Yes or Q\@ (Circle One)

Note to Receiver

This is for CMS CO2 Cooling System

$1591

Total of Requisition

Requisition Lines

. . - n n n Split
Li Li . o] ti (Start with a N ) Q tity, Unit of M . . A
#me T;;lpee o) L EEEERy (2i%cgll:allzr::tersa M::(Iim:m,oél:ter Additional Description in Cell Below Line ltem) vant yandn;?r(i’t:e casure Project Information g‘:;,'s"g

Quantity 1 P:;je 45A
Line 1) TW10-3/4-L4-SS316, Thermowell, 34" NPT onitof
process fitting, 2.5” immersion length, 4” overall length, Moasure each | Task 45A.20.16.2.11.3.1
1 GR | Thermowell | 12" NPT sensor fitting, for CO2 gas @ 1200 PSIG max. .
L $48 | oo Material purchase
Extended Exp.
UN Number Hazard Class Price $48 Org. CMS

. . - . - ) Split
L L . D tion (Start with a N Quantity, Unit of M i i J
#me Tl;;:e ) (L (iteeyersy (23?22;::::;&: M;:(Iim:m,oéj:t)er Additional Description in Cell Below Line ltem) st yandn:'-’rti,ce caste ecisctiniomnaten g?;'sng

Quantity 4 Prctzje 45A

Line 2 ) R18CL-P-1-S3-4-S-12S-TF-072-00-040, Pt-100

RTD, 3-wire,0.12% tolerance, 4” probe, length, 72" Unit of h | Task

2 GR RTD probe | NPT spring loaded fitting for insertion into thermowell, 2 IEIE eac * 45A.20.16.2.11.3 1

ltem 1 above, 72" Teflon cable i .
el $96 | 1y Material purchase
Extended Exp.

UN Number Hazard Class Price $384 Org. CMS




Split

Line Line q Description (Start with a Noun) Quantity, Unit of Measure . . n
# Type aolbinelcatedony (240 Characters Maximum, Enter Additional Description in Cell Below Line Item) and Price groleciinformation gf;!lsng
Quantity 1 | Proe 45A
Line 3 ) TW10-3/4-L6-SS316, Thermowell, 3" NPT Unitor
process fitting, 4.5” immersion length, 6” overall length, Measure each | Task 45A.20.16.2.11.3.1
3 GR | Thermowell | 1, NPT sensor fitting, for CO2 gas @ 1200 PSIG max. :
el $58 | rvo: Material purchase
Extended Exp.
UN Number Hazard Class Price $58 Org. CMS
. . A . . . Split
Line Line q Description (Start with a Noun) Quantity, Unit of Measure . . n
# Type aolbinelcatedcny (240 Characters Maximum, Enter Additional Description in Cell Below Line Item) and Price groleciinformation gf;!lsng
; Quantity 1 | Proe 45A
Line 4 ) R18CL-P-1-S3-4-S-12S-TF-072-00-060, Pt-100 ct
RTD, 3-wire,0.12% tolerance, 6” probe, length, 2" T—
4 GR | RTDprobe | NPT spring loaded fitting for insertion into thermowell, Measure each | Task 45A.20.16.2.11.3.1
Item 3 above, 72" Teflon cable i -
L $97 | o Material purchase
Extended Exp.
UN Number Hazard Class Price $97 Org. CMS
. . - n n n Split
Line Line . Description (Start with a Noun) Quantity, Unit of Measure . . "
# Type O e (e (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) and Price Bicisciiniopnation g?;,'sng
. Proje
Line 5 ) TW30-1-1/2-L4-SS316, Thermowell, 1-1/2” Quantity 2| 45A
socket weld process fitting, 2.5” immersion length, 4” Unit of
5 GR | Thermowell | overall length, 2" NPT sensor fitting, for CO2 gas @ Measure each | Task 45A.20.16.2.11.3.1
1200 PSIG max. " -
L $73 | oo Material purchase
Extended Exp.
UN Number Hazard Class Price $73 Org. CMS
. . - n n n Split
Line Line . Description (Start with a Noun) Quantity, Unit of Measure . . "
# Type O e (i) (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) and Price Sicisciipiopnation g?;,'sng
. Proje
i » Q tit
Line 6 ) TW30-1-L4-SS316, Thermowell, 1" socket uantity T e 45A
weld process fitting, 2.5” immersion length, 4” overall Unit of
6 GR | Thermowell | length, 2" NPT sensor fitting, for CO2 gas @ 1200 Measure each | Task 45A.20.16.2.11.3.1
PSIG max. : .
L $61 | oms Material purchase
Extended Exp.
UN Number Hazard Class Price $61 Org. CMS
. . i . . . Split
Line Line q Description (Start with a Noun) Quantity, Unit of Measure . . n
# Type aolbinelcatedony (240 Characters Maximum, Enter Additional Description in Cell Below Line Item) and Price groleciinformation gf;!lsng
Quantity 6 | Prole 45A
Line 7 ) RL35A-P1-S3-T072, surface mount RTD, Unit of
2 | er Surface Pt-100, 3-wire, 0.1% tolerance, 72 inch Teflon cable Measure each | Task 45A.20.16.2.11.3.1
Mount RTD — =
o $145 | b Material purchase
Extended Exp.
UN Number Hazard Class Price $87O Org. CMS




“1 & Fermilab PURCHASE REQUISITION

Requisition

Requisition Number (Filled in by System) Oracle Preparer (Filled in by System) Date Request originator: Extension: 5168
09/07/10 Erik Voirin ms: 219

Division/Section Approval Date NEPA Approval

Business Office Approval Date

Directorate Approval Date

Requisition Header

Description (of entire requisition)

Hart Orifice Union

Note to Approver

Justification (To Approver)

Requisition Entry Defaults

Requester Deliver-To-Location Buyer Note (use attachments)

Erik Voirin Lab F (i.e., Previous PO)

Suggested Vendors Suggested Vendor Site Suggested Vendor Contact Suggested Vendors

Hart Industries Newington, CT 06131 Telephone 800-769-0503

Reference # Need-By-Date Project/Task/Expenditure Type and Expenditure Organization Building Maintenance: No
9/30/2010 45A / 45A.20.16.2.11.3.1 FIMS #

Note to Receiver

Total of Requisition

$483.60

Requisition Lines

Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Proiect Inf ti gplg
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Iltem) Price roject Information Q?y,'s”g
Quantity 4 Project 45A
Unit of
Task
3333-5-T-304L it of each | Tas 45A.20.16.2.11.3.1
Pipe Hart Union 1” socket weld schedule 10 connection.
29 | GR | Fittings Stainless Steel with Teflon O-ring. il $120.90 | oo Material purchase
Extended Exp.
: 483.60 CMS
UN Number Hazard Class [Fites $ Org.




Fermilabk

T
i

Requisition

PURCHASE REQUISITION

Requisition Number (Filled in by System) Oracle Preparer (Filled in by System) Date Request originator: Extension: 5168
09/07/10 Erik Voirin ms: 219

Division/Section Approval Date NEPA Approval

Business Office Approval Date

Directorate Approval Date

Requisition Header

Description (of entire requisition)

Hart Orifice Union

Note to Approver

Justification (To Approver)

Requisition Entry Defaults

Requester

Erik Voirin

Deliver-To-Location

Buyer Note (use attachments)
Lab F (i.e., Previous PO)

Suggested Vendors
Hart Industries

Suggested Vendor Site

Newington, CT 06131

Suggested Vendor Contact

Suggested Vendors

Telephone 800-769-0503

Reference #

Need-By-Date
9/30/2010

Project/Task/Expenditure Type and Expenditure Organization

45A / 45A.20.16.2.11.3.1

FIMS #

Building Maintenance: No

Note to Receiver

Total of Requisition

$94.00

Requisition Lines

Line Line PO Line Description (Start with a Noun) Quantity, Unit of Measure and Proiect Inf ti gplg

# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Iltem) Price roject Information Q?y,'sng
Quantity 1 Project 45A
Unit of

Task
0-3333-3-T-304L onit of each | Tas 45A.20.16.2.11.3.1
; Orifice Union with Blank orifice. 2" socket weld schedule 10
Pipe

29 | GR | Fittings connections. Stainless Steel with Teflon O-ring. il $94.00 | Material purchase
Extended Exp.
Xende $94.00 | oF CMS

UN Number

Hazard Class




“’= Fermilab PURCHASE REQUISITION

Requisition

Requisition Number (Filled in by System) Oracle Preparer (Filled in by System) Date Request originator: Extension: 5168
06/28/10 Erik Voirin ms: 219

Division/Section Approval Date NEPA Approval

Business Office Approval Date

Directorate Approval Date

Requisition Header

Description (of entire requisition)

Valves for CMS Upgrade project — PIXEL Detector Upgrade Demo CO,

Note to Approver

Justification (To Approver)

Requisition Entry Defaults

Requester Deliver-To-Location Buyer Note (use attachments)
Erik Voirin Lab F (i.e., Previous PO)
Suggested Vendors Suggested Vendor Site Suggested Vendor Contact Suggested Vendors

Janco Process Controls

368 West Liberty Street, Suite H Wauconda, IL 60084

Nick Patitsas

Telephone (847) 526-08Q0

Reference #

Need-By-Date
08-01-2010

45A / 45A.20.16.2.11.3.1

Project/Task/Expenditure Type and Expenditure Organization

FIMS #

Building Maintenance: Yes or (NJ (Circle One)

Note to Receiver

This is for CMS CO2 Cooling System

Total of Requisition

$ 4949.00
Requisition Lines
] ] . - ] Split
Line Line PO Line Description (Start with a Noun) . . . . . X
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Item) GlapiivilniciMeasisgandigyce ecisctiniomnaten g:’;'s"g
Ball Valve, full port, Stainless Steel, Quantity 3 Project 45A
GR Valve Threaded Connection. Unit of Measure each Task 45A.20.16.2.11.3.1
1 SHARPE 3/8” 99-66-R-T-TE Price per Unit $98.00 | Exp.Type Material purchase
Extended Price $294.00 Exp. Org. CMS
UN Number Hazard Class
] ] . - ] Split
Line Line PO Line Description (Start with a Noun) . . . . . X
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Item) GlapiivilniciMeasisgandiguce ecisctiniomnaton g:’;'s"g
Ball Valve, full port, Stainless Steel, Quantity 5 Project 45A
GR Valve Threaded Connection. Unit of Measure each Task 45A.20.16.2.11.3.1
2 SHARPE 1/2” 99-66-R-T-TE Price per Unit $118.00 | Exp.Type Material purchase
Extended Price $590.00 Exp. Org. CMS
UN Number Hazard Class




Split

UN Number Hazard Class

Line Line PO Line Description (Start with a Noun) . . . . . .
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) GuantitaipitciMeas uegandiics Sicisciiniopnation g?;ysng
Ball Valve, full port, Stainless Steel, Quantity 1 Project 45A
GR Valve Threaded Connection. Unit of Measure each Task 45A.20.16.2.11.3.1
3 SHARPE 3/4” 99-66-R-T-SW Price per Unit $175.00 | Exp.Type Material purchase
Extended Price $175.00 Exp. Org. CMS
UN Number Hazard Class
. . q - n Split
Line Line PO Line Description (Start with a Noun) . . . . . .
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) GuantitapitciMeas usgandiics Sicisciiniopnation g?;ysng
Ball Valve, full port, Stainless Steel, Quantity 6 Project 45A
GR Valve Threaded Connection. Unit of Measure each Task 45A.20.16.2.11.3.1
4 SHARPE 1” 99-66-R-T-SW Price per Unit $263.00 | Exp.Type Material purchase
Extended Price $1578.00 Exp. Org. CMS
UN Number Hazard Class
. . . A . Split
Line Line PO Line Description (Start with a Noun) . . . . . X
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line Item) GlapiivilniciMeasisgandigyce ecisctiniomnaton g:’;'sng
Ball Valve, full port, Stainless Steel, Quantity 6 Project 45A
GR Valve Threaded Connection. Unit of Measure each Task 45A.20.16.2.11.3.1
5 SHARPE 1-1/2” 99-66-R-T-SW Price per Unit $335.00 | Exp.Type Material purchase
Extended Price $2010.00 Exp. Org. CMS
UN Number Hazard Class
. . q - n Split
Line Line PO Line Description (Start with a Noun) . . . . . .
# Type Category (240 Characters Maximum, Enter Additional Description in Cell Below Line ltem) GuantitapitciMeas usgandiics Bicisciipiopnation g?;ysng
Ball Valve, full port, Stainless Steel, Quantity 2 Project 45A
GR Valve Threaded Connection. Unit of Measure each Task 45A.20.16.2.11.3.1
6 SHARPE 1/2” 99-66-R-T-SW Price per Unit $151.00 | Exp.Type Material purchase
Extended Price $302.00 Exp. Org. CMS




9. Leak / Pressure Test Procedures




APPENDIX G
PRESSURE TESTING INFORMATION
Testing Procedures:

The CMS CO2 Piping Network will be leak checked and pressure tested in
accordance with FESHM 5034 and ASME 31.3 code for process piping. The Layout
of the pressure test will be as in the diagram below.

PSV-1

!

MV-4 @

Piping System

Outside Inside
Building Building

The proposed leak and pressure test will begin once Lab C is cleared of all
personnel and the building is blocked of all through traffic. The Main Storage
Tank will be blocked off with plates as it has been previously tested and will not
be included in this test. The nitrogen supply cylinder will be located outside of
the building and be connected to the CO, Piping by a %4” copper tube. The
cylinder will contain a relief valve (PSV-1) set to 1350 psi as close as possible after
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the manual valve on the cylinder. The cylinder will be run without a regulator due
to a regulator being unable to supply the high pressure involved in the test. A
pressure gauge (PI-2) will follow the relief valve, then the copper tubing will route
into the building and attach to a %4” fitting on the piping network.

Pressure Step 1: 25 psi

Pressurization will begin by slowly opening the valve and pressurizing to
25psi as given by PI-2. At this time MV-4 will be closed and the system pressure
monitored for pressure holding in an attempt to find gross leaks. After 3 minutes,
testers will enter the building and bubble test all welds, joints, and flex hoses for
leaks.

Pressure Step 2: 330 psi

If no leaks are found the pressure will be raised slowly to 330 psi, and held
for 5 minutes monitoring the system pressure for changes via PI-2. If the pressure
decreases, implying a leak, the system pressure will be reduced by throttling MV-
5 back to pressure step 1 (25 psi) where another bubble test will be performed in
an attempt to locate the leak. If the system pressure does not decrease as seen
on PI-2 pressurization will proceed to pressure step 3.

Pressure Step 3: 660 psi

The pressure will be raised slowly to 660 psi, and held for 5 minutes
monitoring the system pressure for changes via PI-2. The previous circumstances
for moving to the next pressure step or reducing pressure and bubble testing will
be followed in this pressure step as well as any subsequent pressure steps.

Pressure Step 4: 990 psi

The pressure will be raised slowly to 990 psi, and held for 5 minutes
monitoring the system pressure for changes via PI-2.

Pressure Step 5: 1320 psi

The pressure will be raised slowly to 990 psi, and held for 10 minutes
monitoring the system pressure for changes via PI-2.
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Pressure Step 6: 1200 psi

The pressure will be decreased slowly to 1200 psi as indicated by PI-2. The
pressure reading of PI-3 will be noted at this time as well. All joints, welds,
gaskets and flex hoses will be visually examined and bubble tested. If all piping
areas pass the visual inspection and the readings of PI-2 and PI-3 have not
decreased, the system will be considered to pass the leak and pressure test.

Relieving Pressure

MV-5 will be slowly opened and the system pressure slowly decreased back
to atmospheric.
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Testing Equipment:

e Test Pressure Fluid:
o Pneumatic Test Using compressed nitrogen cylinder.

® Test Pressure:
o 110% of design pressure. 110% * 1200 psi = 1320 psi

e Relief Valve: (PSV-1)
o Tamper-Resistant Adj Steel Relief Valve 1/4 NPT Male Inlet, 1/4 NPT
Fem Outlet, 900-2000 PSI
o Purchased from McMaster-Carr Part #5026K31

e Supply Tubing:
o ¥” OD by 0.030” wall rated at 1593 psi MAWP
o Purchased from Fermilab Stockroom: 1065-006000

American Society of

Mechanical Engineers Code for C:=0
Pressure Piping (ASME B31): .
p_ _ 25m=C) S = 6000ps1
" Die — 0.8 (taia— C) e ;
tin == 0.030m
where:
P = allowable pressure, psi Dpax = 0.25in
5 = maximum allowable stress in ) _
tension, psi 2-5-[1:1 = C]
taia = wall thickness (mun.), in. P = i mp ’ _ = 1593 Psi
D.., = outside diameter (max.), in. Dmax - 0-8[_ tin — C._]

C = a constant

e Test Gauges: ( PI-2 and PI-3)
o Multipurpose Gauge +/-2% MID-Scale Accuracy 2-1/2" Dial, 1/4" NPT
Male Bottom, O - 2000 PSI
o Purchased from McMaster-Carr; Item 4089K712
o Quantity = 2 for cross referencing.

e Manual Valve: (MV-5)
o Sharpe %4” 99 Series Valve (standard valve on CO, piping system)
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