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FESHM 5031.1 PIPING ENGINEERING NOTE FORM

Prepared by: Yuriy Orlov Preparation Date: 1 June 2011

Piping System Title: 1.3GHz Cryomodule (CM2) Piping Engineering Note

Lab Location: NML, FERMILAB Lab Location code:

Purpose of system / System description: Weldments are subassemblies within the full
cryomodule assembly.

Piping System ID Number:
Appropriate governing piping code: ASME B31.3, normal fluid service.

Fluid Contents: As described with in the full note: gaseous and liquid cryogenic helium and
nitrogen.

Design Pressure: 4 to 18 Bar (Table 1)  Design Temperature: 1.8 to 77K (Table 1)
Piping Materials: 316/316L St. Steel, Grade 2 Titanium, Aluminum 6060 TS

Drawing Numbers (PID’s, weldments, etc.): As described with in the full note
Designer/Manufacturer: ZANON (ltaly), Ameriflex (USA), Fermilab (USA)

Test Pressure: (various) Test Fluid: Test Date: (reports attached)
Statements of Compliance

Piping system conforms to FESHM 5031.1, installation is nof exceptional: Yes / No

Piping system conforms to FESHM 5031 1, mstallauon is cxceptlonal and has been designed,
fabricated, 1nspected ang-tes i 0

Reviewer's Signature: = (/4 ; ’ Date: Z(’Q A 2{
D/S Head's Signature: /\QM;L ) g Date: _|}/30/ 22!
ES&H Director's Signature: te: // / ?/ /l

(if exceptional) !

Director’s Signature or Designee: E‘B‘l Date: ! l/ 7/ i

(if exceptional) St tD. Hokero
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Aﬁendment 1 M )
Reviewer’s Signature / " Date: 5/&’)//’ —
Print name: A
. ' t f
D/S Head’s Signature *Qyoe&'mw %{cﬂ?‘b Date: %I 27! (2
Print name: Gi Wg;o AP{?H( Vidv

Pipe Characteristics: Described in the note.

Relief Valve Information: System relief valves are located in adjoining devices. The required
relief capacities for each circuit are included and compared to the available capacity of each
relief valve.

System Documentation

Process and Instrumentation diagram appended? Yes. Schematic 5520.320-ME-458097 included.
Process and Instrumentation component list appended? Not applicable, see detail drawings.

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? Yes / 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: E. ZANON, Ameriflex INC, Hi Tech
List welder(s) for assemblies welded/brazed in-house: ...........ccoviiiiii i,
Append welder qualification records for in-house welded/brazed assemblies.

Append all quality verification records required by the identified code (e.g. examiner's
certification, inspector's certification, test records, etc.)
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Amendment 1 - Pressure Test Procedure for

CM?2’s Two-Phase Helium Line at NML
Mayling Wong
22 March 2012

One of the reasons for requiring an exception for the original piping engineering note was not
pressure testing the piping assembly at New Muon Lab (NML). Since the note was initially
released, a procedure was created to adjust the cavity length using the tuner motors so that the
cavity would not be damaged during the pressure test. This amendment details the pressure test
procedure for the two-phase helium piping once CM2 is installed at NML. Note that the original
note includes the pressure test permit for the piping before CM2 is installed at NML. There is
still an exception required for the piping due to the lack of supporting manufacturing documents,
as stated in Section 1.1 of the original note.

Notel: Cavity beam-line is evacuated (0-bar), outside of the helium vessel is evacuated (O bar).
Note 2: Before the test, the tuner motors will compress the cavities so that the cavities are not
damaged during the pressure test. After the test, the tuner motors will return the cavities to their
operational positions.

Note 3: The pressure test will also include an RF frequency measurement before, during, and
after pressurization.

Note 4: The pressure testing permit will be written by NML personnel to follow this procedure.
The procedure in the permit must also require the presence of the personnel listed in the
approved document titled “Cryomodule 2 (CM2) Transportation and Installation at NML”
(Phase — 1I: CM2 at NML before ORC is approved) which is posted online at
http://ilc-dms.fnal.gov/Workgroups/CryomoduleDocumentation/CM2-folder/

MAWP = 2.0-bar at room temperature
Test pressure = 1.1*MAWP = 2.3 bar (18.5-psig)
(Pneumatic per ASME code)

Pressure Test Procedure:

Evacuate cavity string

Evacuate insulating vacuum of cryomodule

Using tuner motors, compress each cavity

First pressurize to 5-PSIG

Close valves on helium system to maintain for 2 minutes without loss of pressure.
Record frequency measurement.

Repeat at increased pressures, as listed in table 1

At 18.5-psig, hold at test pressure for 5 minutes.

. Reduce pressure to design pressure. Hold for 10 minutes. Record frequency

0. Reduce pressure and hold as listed in table 1

1. After completion of pressure test, use tuner motors to return cavities to normal, stretched
position.

12. Record frequency.

RROoOoNoO~WNE
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Table Al below shows the pressure levels for each pause and what should be done at that

pressure.

Table A1 — Sequence of Events for Pressure Test

Pressure Dwell time | Activity at pressure
(psig) (minutes)
0 -- Baseline RF test for relaxed cavities
5 ~2 RF check
9 ~2 RF check
11 ~2 RF check
13 ~2 RF check
15 ~2 RF check
17 ~2 RF check
18.5 5 Peak test pressure of 1.5 x MAWP
14.5 10* Test pressure hold point*, RF check
11 ~2 RF check
9 ~2 RF check
0 -- RF check

*The pressure hold point of 16.5 psig is close to the MAWP. Dwell time is set long enough to
assure us that pressure is not dropping.

Displacement Limits of Blade Tuner

The limits of displacement that cause the slim blade tuner to change the length of the vessel are
defined by deformation of the tuner assembly and thus the frequency of the cavity. During
operation, the cavity’s default position is in a stretched state. However, during pressure testing
of the two-phase helium supply line, the cavity must be compressed to prevent damage to the
cavity due to external pressure of helium. Table A2 lists the displacement limits of the blade
tuner, where 0-mm is the relaxed position of the cavity, a positive number describes the cavity in
the stretched position, and a negative number describes the cavity in a compressed position.

Table A2 — Displacement Limits of Blade Tuner

Cavity Temperature | Max. Allowed Displacement 0 mm = cavity relaxed
300K -0.3mmto +1.0 mm + = cavity stretched
2K -1.0 mm to +3.0 mm - = cavity compressed
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1. Introduction

As part of an agreement between FNAL and DESY, a cryomodule "kit" was put together jointly
by DESY and INFN-Milano and shipped to FNAL in July, 2007. The kit included the vacuum
vessel and cold mass assemblies. The eight individual 1.3-GHz dressed cavities and super-
conducted corrector magnet were produced and tested by Fermilab . The cryomodule was
assembled at Fermilab by FNAL personnel. This cryomodule was named Cryomodule 2, or
CM2. Now completed, CM2 resides at its final location at the Beam Enclosure in the New
Muon Lab (NML) in preparation for the commissioning of that facility

Pipe sizes, end configurations, positions, materials, design pressures and temperatures are
specified by DESY. This document demonstrates that the components supplied are suitable for
Fermilab’s specified pressure and temperature conditions and that code-required quality
assurance has been performed.

All piping components described in this document are as specified in the design of the
cryomodule as it was supplied from DESY (ZANON, Italy). The final welds, including
procedures, weld and welder qualifications, examination, and acceptance tests are not included in
this engineering note and are not available. Because of this lack of documentation, the piping
note will require a Director’s exception. However, calculations will show that all of the
components are safe and operated below their respective allowable working pressures.

1.1 Summary discussion about a Director's exception

This piping note requires a Director's exception due to several B31.3 Code and Fermilab ES&H
Chapter 5031 violations. In particular Line G, the 2-Phase Helium Supply circuit, is lacking the
required documentation such as material certifications, welding procedures, welding
qualifications, examination records. Note that this information is included for the other circuits
but is not available for Line G. However, the calculations show that these components are safe
and well under the allowable working pressure. Due concern about mechanically overloading to
the tuner/piezo mechanism in the cryomodule, there is no plan to do an overall pressure test for
2-phase system in NML. A mass spectrometer test and pressure test for Line G with cavity string
(without Blade tuners on the Cavities) were successfully performed.

Table — Areas of Exceptions to the Code

Item Figure Explanation How the system is safe
2-phase Helium Pipe (Line G) | Figures | No supporting | Calculation show that
1&9 documents exist | components are within

(see table A.1.2 | allowable working
APPENDIX pressure.
Al)
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2. Piping Overview

Figure 1 shows an end view of the cryomodule and identifies the nine different piping assemblies.
Table 1 summarizes each system’s pipe size, material, and operating conditions as specified by
DESY. The labels in Figure 1 are the same as Table 1. Figures 2 and 3 show isometric views of
the pipe weldments interior to the cryomodule. Piping drawings, supplied by Desy and INFN are
shown in Appendix A.2. Support documents for the piping systems produced by Zanon are
located in Appendix A.3. Several DESY production documents are located in Appendix A.4.

Cavity center™
(Beam Line)

Figure 1 — Cryomodule 1 Section View
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Table 1 — Cryomodule 1 Lines Summary
Cryo . . .
genic |Line Name Drawing Pipe dimensions, material Design | Design
Line Number Pressure | Temp.
. DESY .
1.8K Helium 48.3 mm-0OD, 1.65 mm-Wall pipe,
A~ |supply pipe 1—006—2802005 ASTM A312 TP 316L Abar | 18K
Helium Gas e .
. 312.0 mm-0OD, 6.00 mm-Wall pipe,
*
B |Return with ASTM A240 316L 4 bar 1.8K
Compensator
4.5K Thermal DESY 60.3 mm-0OD, 2.76 mm-Wall pipe
| shield supply 1—006—2802005 ASTM A312 TP 316L 7bar | 42K
‘DESY .
D 4.5_K Thermal 0_06_8205 60.0 r_nm—OD, 5.00 mm-Wall pipe, 7 bar 49K
Shield return Aluminum 6060 T5
_0_150
£ |70K Thermal g;f{; 60.3 mm-OD, 2.76 mm-Wall pipe, 18bar | 77K
Shield supply 04.01.00 ASTM A312 TP 316L
70K Thermal DESY 60.0 mm-0D, 5.00 mm-Wall pipe
F - 0_06_8205 | ;' . i ’ 18 bar 77K
Shield return 0 170 Aluminum 6060 T5
2-Phase He ..
G |pipe Weld D858455 |73.02 mm-0OD, 2.77mm Wall, bellows, 4 bar 1.8K
P D813155 |CF100 flange, all titanium, grade 2 '
DESY Tubes: 42.2 mm-OD,1.65mm-Wall; 10.2
H Warmup/Cool 1 06 8205 mm-0OD, 2.6mm-Wall; 5.0 mm-OD, 1.0 4 bar 18K
down ~0 210 mm-Wall ASTM A312 TP316L with '
— CDAI15 CF Flange AlSI 316L

* -DESY 0_06_8205 0_110, DESY 2_99_9101/A.000, and Figure 6

Figure 2 — Pipe weldments interior to the crymodule
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Figure 3 — Pipe weldments interior to the crymodule

All components within the cryomodule fall within the scope of ASME B31.3 Normal fluid
service. Piping systems fabricated per B31.3 require verification of weld and welder
qualifications, post-fabrication examination, and leak test. Table A.1.2 in Appendix A.l.
summarizes the documentation that is appended to the note.

3. Pipeline Details Analyses.

3.1 Cryogenic Line A — 1.8K Helium supply pipe

1.8K Helium supply pipe material: ASTM A312 TP316L, pipe dimension and drawing
number see in Tablel.
This pipe passes directly through the cryomodule. It is a straight section of pipe. The 1.8K
Helium supply pipe is supported by a rigid connection at the middle with several sliding supports
at both ends. Bellows are attached at each end as well but are included in the CM-2 interconnect
piping note and not analyzed here. For this reason, no thermal stresses result during cool-down.

According 304.1, Ref. 3 (ASME B31.3-2008) for t <%,

th =t+c=0.084+0.5=0.584(mm) - the required thickness of pipe.

Where:

c= the sum of the mechanical allowances plus corrosion or erosion allowances, according
304.1.1, Ref. 3: ¢=0.5(mm) =.02(in)

P+D 0.058 +1.902

t=tA= =
2%(S*E+PxY) 2*(16.7*1+0.058*0.4)

=3.3*1073(in) = 0.084(mm) ,
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t* = pressure design Line A pipe thickness.

P= internal design pressure. P=4(bar) = 0.058(Ksi)

D= outer diameter of pipe. D=48.3(mm) =1.902(in)

S= stress value for pipe material, according Tab.A-1, page 158, S= 16.7 (Ksi)

E= quality factor, according Tab. A-1B, page 196, E=1.0

Y= coefficient, according Tab.304.1.1, Y=0.4

t* =1.65(mm) -thickness of pipe -Line A.

Pr= 81 bar, pressure Rating, according formula Ref. 3 and real pipe wall thickness.
Capacity factor: Pr/P =20 (satisfactory)

The manufacturer (E.ZENON, Italy) material qualification, weldment and pressure test
documents from see in Appendix Al.

Table 2 summarizes the pipe geometry, design pressure, and pressure rating

Table 2
Drawing .. Design Pipe Capacity
NELS Number LI U Pressure | Rating factor
1.8K Helium 48.3 mm-0OD, 1.65 mm-Wall
supply pipe See Tab. 1 pipe, ASTM A312 TP 316L 4 bar 81 bar 20

3.2 Cryogenic Line B - Helium Gas Return Pipe

The Helium Gas Return Pipe material: ASTM A240 316L, pipe dimension and drawing
number see in Tablel.

According 304.1, Ref. 3 (ASME B31.3-2004) for t<%,

t2 =t+c=0.675+0.5=1.176(mm) - the required thickness of pipe.
Where:

¢=0.5(mm) =.02(in)
~ P*D B 0.058%12.28
2#(S*E+P*Y) 2*(16.7*0.8+0.058*0.4)

t® = pressure design Line B pipe thickness.

P=4(bar) = 0.058(Ksi)

D=312(mm) =12.28(in)

S=16.7 (Ksi), according Tab.A-1, page 158

E= 0.8, according Tab. A-1B, page 192

Y= 0.4, according Tab.304.1.1

t? = 6.0(mm) -thickness of pipe -Line B.

Pr= 36 bar, pressure Rating, according formula Ref. 3 and real pipe wall thickness.
Capacity factor: Pr/P=9.0 (satisfactory)

t=t®

=26.6*10"%in=0.676mm

In addition to carrying helium boil-off gas, the pipe also serves as the strong back to the
cold mass support system. Supports and mounts for 1.3 GHz cavities are welded to the exterior
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of the pipe (see Figure 4). The pipe is supported by a rigid connection at the middle and roller
bearings and bellows at both ends. For this reason, no thermal stresses result during cool-down.
Note that the downstream bellows is part of the CM-2 interconnect piping note and not analyzed
here. A hand calculation of the effect of the load of the cavity string, which is supported from
this pipe, is included below. Very conservative assumptions are used to simplify the calculation.

Sliding Fixing Sliding
Support

Support
S{.lp?orl — PII’

8 cavities + Quad + HGR Pipe =1600kg=4250Ib-LOAD

Figure 4 — HGR pipe with Cavity load.

g= uniform Load per HGR pipe, q= 4250/387.6(Ib/inch) =10.96(Ib/in)

The Worst case evaluation Model:
< L=4995mm R

| AN \\ L\
Sid. end q=LOAD/(4995mm+4850mm) Fix. point
(uniform Load)

Figure S — HGR pipe evaluation model.

According Reference 5, page225 maximum stress:

9 ,W*L .
- =-1129.4( psi
128 Z (psi)

Where:
W-=load on the beam, W=g*L=10.96*196.6=2155.3(lb)
L= distance between beam supports, L=4995(mm) =196.6(in)

D*-d*
= 26.38in®, (Reference 5,

Z=section modulus of the cross-section of beam, z ='—y= 0.098*

page 191)

D=pipe OD, D=312 (mm) =12.28(in)

D=pipe ID, d=300(mm) =11.81(in)

Capacity factor: S/o =16.7/1.1294 =14.8 (satisfactory)
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E. Zanon HGR Pipe configuration
for Quality Control Plan 2870.F.002.
DOWNSTREAM END

/ = \ Zanon Weld

# B22-B23

HGR Pipe Compensator

Dr.# 299 9101/A.000
; HGR Pipe Ring
A dix A2
(seeppendXAd) Dr #2 99 9101/A.003
(see Appendix A.2)
HGR Pipe
Dr#0_06_8205 0_110
(see Appendix A.2) - s
UPSTREAM END Zanon Weld /

#B22-B23

Figure 6 -Helium Gas Return Pipe, according E. Zanon documentation

Compensator He Gas return Pipe and HGR pipe End Ring are welded to each pipe end
(see Figure 6). The pipe ends are machined before welding with end flanges. Production and
manufacturer pressure test documents are located in Table A.1.2-Appendix A.1 and Appendix
A3 & A4,

Table 3 summarizes the pipe geometry, design pressure, and pressure rating.

Table 3
Drawing .. Design Pipe Capacity
BETE Number LR U Pressure | Rating Factor
Helium Gas Return 312.0 mm-OD, 6.00 mm-Wall
Pipe See Tab. 1 pipe, ASTM A240 3161 4 bar 36 bar 9.0

3.3 Cryogenic Lines C, D, E and F-Thermal Shields 4.5K and 70K

These pipes are connected to the 70K and 4.5K thermal shields. There are two aluminum
return pipe extrusions with similar construction: 60.0 mm-OD, 5.00 mm-Wall pipe, Aluminum
6060 T5, joined to 316L stainless steel pipes, 60.3 mm-OD, 2.76mm-wall through a bimetallic
coupler. The aluminum pipes are “finger” welded to the aluminum thermal shields, Figure 7 and
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8. Therefore, no thermal stress, axial loads result when cold because of the matched coefficient
of thermal expansion of the clamped members.

L
Figure 7 — 4.5K aluminum shield with cryogenic lines E (4.5K supply pipe) and F (4,5K return line,
bimetallic coupler).

Figure 8 — 70K aluminum shield with cryogenic lines C (70K supply pipe) and D (70K return line, bimetallic
coupler).

3.3.1 Cryogenic Line C — 4.5K Thermal Shield supply pipe

4.5K Helium supply pipe material: ASTM A312 TP316L, pipe dimension and drawing
number see in Tablel and Figure 6.
This pipe passes directly through the cryomodule. It is a straight section of pipe. The 4.5K
Thermal shield supply pipe is supported by a rigid connection in the middle and several sliding
supports at each end. Bellows are installed at each end as well but are analyzed in the CM-2
interconnect piping note and not here. For this reason, no thermal stresses result during cool-
down.
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According 304.1, Ref. 3 (ASME B31.3-2004) for t<%,

tS =t+c=0.183+0.5=0.683(mm) - the required thickness of pipe.

Where:

¢=0.5(mm) =.02(in)
P*D B 0.102 % 2.37
2%(S*E+Px*Y) 2*(16.7*1+0.102*0.4)

t=t°= =7.22*1073(in) = 0.183(mm) ,

t® = pressure design Line C pipe thickness.

P=7(bar) = 0.102(Ksi)

D=60.3(mm) =2.37(in)

S=16.7 (Ksi), according Tab.A-1, page 158

E=1.0, according Tab. A-1B, page 192

Y= coefficient, according Tab.304.1.1, Y=0.4

t¢ = 2.76(mm) -thickness of pipe -Line C

Pr=109 bar, pressure Rating, according formula Ref. 3 and real pipe wall thickness.
Capacity factor: Pr/P =16 (satisfactory)

3.3.2 Cryogenic Line D — 4.5K Thermal Shield return pipe

4.5K Helium supply pipe material: Aluminum 6060 T5 (the American equivalent:
Aluminum 6063 T5), pipe dimension and drawing number see in Tablel and Figure 6.
This pipe passes directly through the cryomodule. It is a straight section of pipe.

According 304.1, Ref. 3 (ASME B31.3-2004) for t<%,

tY =t+c=0.53+0.5=1.03(mm) - the required thickness of pipe.

Where:

¢=0.5(mm) =.02(in)
t=tD _ PxD _ 0.102%2.36 =21*1073(iﬂ)=0.53(mm),
2%(S*E+PxY) 2%(5.7*1+0.102*0.4)

tP = pressure design Line D pipe thickness.

P=7(bar) = 0.102(Ksi)

D=60.0(mm) =2.36(in)

S=5.7 (Ksi), according Tab.A-1, page 185

E=1.0, according Tab. A-1B, page 193

Y=0.4, according Tab.304.1.1,page 18

t> =5.0(mm) - thickness of pipe -Line D.

Pr=70.2 bar, pressure Rating, according formula Ref. 3 and real pipe wall thickness.
Capacity factor: Pr/P =10 (satisfactory)\
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3.3.3 Cryogenic Line E — 70K Thermal Shield supply pipe

70K Helium supply pipe material: ASTM A312 TP316L, pipe dimension and drawing
number see in Tablel and Figure 7.
This pipe passes directly through the cryomodule. It is a straight section of pipe. The 70K
Thermal shield supply pipe is supported by a rigid connection in the middle with several sliding
supports at the each end. As in the other circuits, bellows are attached at each end but are not part
of this piping note. For this reason, no thermal stresses result during cool-down.

According 304.1, Ref. 3 (ASME B31.3-2004) for t<%,

tf =t+c=0.47+0.5=0.97(mm) - the required thickness of pipe.

Where:

¢=0.5(mm) =.02(in)
P*D - 0.26* 2.37
2%(S*E+Px*Y) 2*(16.7*1+0.26*0.4)

t=tF = =18.0*1073(in) = 0.47(mm) ,

t® = pressure design Line E pipe thickness.

P=18(bar) = 0.26(Ksi)

D=60.3(mm) =2.37(in)

S=16.7 (Ksi), according Tab.A-1, page 158

E=1.0, according Tab. A-1B, page 192

Y=0.4, according Tab.304.1.1,page 18

tf = 2.76(mm) - thickness of pipe -Line E.

Pr=109 bar, pressure Rating, according formula Ref. 3 and real pipe wall thickness.
Capacity factor: Pr/P = 6.0 (satisfactory)

3.3.4 Cryogenic Line F — 70K Thermal Shield return pipe

70K Helium supply pipe material: Aluminum 6060 T5 (the American equivalent:
Aluminum 6063 T5), pipe dimension and drawing number see in Tablel and Figure 6.
This pipe passes directly through the cryomodule. It is a straight section of pipe.

According 304.1, Ref. 3 (ASME B31.3-2004) for t<%,

tf, =t+c=1.35+0.5=1.85(mm) - the required thickness of pipe.

Page 16 of 211



July 29, 2011
Y. Orlov

Where:

¢=0.5(mm) =.02(in)

~ P*D B 0.26 #2.37
2%(S*xE+PxY) 2%(5.7*1+0.26%0.4)
t" = pressure design Line F pipe thickness.
P=18(bar) = 0.26(Ksi)

D=60.0(mm) =2.36(in)

S=5.7 (Ksi), according Tab.A-1, page 185
E=1.0, according Tab. A-1B, page 193
Y=0.4, according Tab.304.1.1, page 18

tr =5.0(mm) - thickness of pipe -Line F.

Pr= 98 bar, pressure Rating, according formula Ref. 3 and real pipe wall thickness.
Capacity factor: pr/P =5.5 (satisfactory)

t=tF =53*10"3(in) =1.35(mm),

Table 4 summarizes the pipes geometry, design pressure, and pressure rating for Lines C, D, E
and F.

Table 4
R I N P I
Shild suppiy pipe | 5% T | oice e T Asto Th o161 | 7bar | 109bar | 16
ghSl}:I(;r ?eetm? Ipipe See Tab. 1 g?pggﬁgl[gu%%%&ngva” 7 bar 98 bar 14
Coupler |~ |DiAeosxaroimmote | b | TSter| 107
éﬂﬁ.giirg‘;,?; pipe | S¢¢ Tab-1 3?53,1@%%23'1726 'rII]PmC:’-:\L/Zi“ 18bar | 89bar | 49
;?]Iiil-grgumril pipe See Tab. 1 g?p(e)rgwjrgﬁuri%%&mT\SNa” 18 bar 98 bar 55
Copter | [OiAeosxaroqmmote | 1t | 7sbar | 42

Production and manufacturer pressure test documents are located in Table A.1.2-Appendix A.1
and Appendix A3 & A4.

* The bimetallic (316L SS and 5083 Aluminum) joint is a commercially purchased item, where
5083 grade aluminum is readily welded to 6060 T5 pipe. The manufacturer drawing is in
Appendix A2, pressure test to 75 bar, pressure test certificate is in Appendix A3.
Aluminum/stainless steel transition joints are not a Piping Code standard component, but we
have extensive operating service experience with them. According to Tom Nicol, Fermilab
engineer, couplers fabricated by the same vendor and with the same design (smaller diameter)
have successful service experience in the 50-70K shield supply & return lines (operating
pressure 19.5 bar) of all LHC magnets at CERN. (Fermilab designed and built LHC IRQ
magnets, while the other magnet types, which use the same coupler, are fabricated by others in
the collaboration.)
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Butt joint weld preparations are as per the code. All weldments passed pneumatic leak test at
110% of design pressure. All supporting records identified in Table 2 are included in the
Appendix A.3.

3.4 Cryogenic Line G — 2 Phase pipe

This pipe passes through the cryomodule 1. The 2-Phase pipe has eight straight sections, one for
each of the eight cavity helium vessels and multiple welded miter sections for connection to the
magnet. For cryomodule 2 a corrector SP magnet is installed which is connected to the 2-Phase
pipe. Titanium bellows connect the straight and mitered sections together. The straight sections
are thermally connected to each of the eight RF input couplers on the cavity.

Pressure test was performed at FERMILAB for Line G-Cavity String circuit. Document is
available in Appendix A.6

Figure 9— 2-Phase He lines G

2-Phase Helium pipe material: Titanium Gr.2, pipe dimension and drawing number are in Tablel
and Figure 8. Titanium piping is specified here because it is welded to the titanium helium vessel
that surrounds the RF cavity. Titanium is used there because its thermal expansion
characteristics match well with the niobium of the cavity and niobium and titanium are readily
welded to each other.

3.4.1 (Cavity He Vessel) 2-Phase He Pipe

That is a straight section of pipe.
According 304.1, Ref. 3 (ASME B31.3-2004) for t<%,

tS1 =t +¢=0.149+ 0.5 =0.649(mm) - the required thickness of pipe (for pipe 2.875"x .079” or 73.025
X 2.875mm).

Page 18 of 211



July 29, 2011
Y. Orlov

Where:

¢=0.5(mm) =.02(in)
{6l _ P*D 0.058 % 2.875

= =6.0*1073(in) = 0.149(mm) ,
2%(S*E+P*Y) 2*(16.7*0.85+0.058*0.4)

t® = pressure design Line E straight pipe thickness.

P=4(bar) = 0.058(Ksi)

D=73.025(mm) =2.875(in)

S=16.7 (Ksi), according Tab.A-1, page 182

E=0.85, according Tab. A-1B, page 193

Y=0.4, according Tab.304.1.1, page 18

t& = 2.875(mm) - thickness of pipe -Line G

Pr=55.2 bar, pressure Rating, according formula Ref. 3 and real pipe wall thickness.
Capacity factor: Pr/P =13.8 (satisfactory)

tS! =t +¢=0.123+0.5=0.623(mm) - the required thickness of branch (nozzle) pipe (2.375” x 0.109”
or 60.325 x 2.77mm).

Where:

¢=0.5(mm) =.02(in)
P*D 0.058%2.375

t =16 = =
2%(S*E+Px*Y) 2%(16.7*0.85+0.058*0.4)

=4.85*%1073(in) = 0.123(mm),

t® = pressure design Line E straight pipe thickness.

P=4(bar) = 0.058(Ksi)

D=60.325(mm) =2.375(in)

S=16.7 (Ksi), according Tab.A-1, page 182

E=0.85, according Tab. A-1B, page 193

Y=0.4, according Tab.304.1.1, page 18

tS = 2.77(mm) - thickness of pipe -Line G

Pr=93.3 bar, pressure Rating, according formula Ref. 3 and real pipe wall thickness.
Capacity factor: Pr/P =23.3 (satisfactory)

According 304.3, Ref. 3 (ASME B31.3-2004) reinforcement of welded branch connection under
internal pressure:
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Figure 11 — Pipe Brunch connection symbols
A =t, *d; *(2-sin B) =.0129(in"2) = 8.39(mm"2) -required reinforcement Area
Where:

t, =.006(in) = 0.149(mm) -required wall thickness of run pipe
d, =2.196(in) = 55.8(mm) -effective length removed from pipe at branch
S =90deg(Beta) -smaller angle between axes of branch and run

A, =(2*d, —d;) * (T, —t, —c) =.016(in"2) =10.3(mm"2) -the Area resulting from excess thickness in
the run pipe wall

Where:

d, =1.098(in) = 27.9(mm) -“half width” of reinforcement zone, or
d, = (T, —c¢) + (T, —¢) +d, /2 =1.247(in) = 31.75(mm) , take greater.

T, =.079(in) = 2.0(mm) -wall thickness of run pipe
¢ =0.0197(in) = 0.5(mm) -sum of mechanical allowances plus corrosion and erosion allowances

Ay =2*L, (T, —t, —c)/sin B =.0251(in"2) =16.9(mm"2) -the Area resulting from excess thickness in
the branch pipe wall
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Where:

L, = 2.5* (T, —c) =.1489(in) = 3.78(mm) -height of reinforcement zone, or

L, = 2.5*(T, —c)+T, =.1489(in) = 3.78(mm) - take smaller. (Tr=0, min thickness of reinforcement
ring)

T, =.109(in) = 2.77(mm) -wall thickness of branch pipe

t, = 0.0048(in) = 0.123(mm) - required wall thickness of branch pipe

A, =2*a?/2=.0139(in"2) = 8.97(mm~2) -the Area resulting from excess thickness in the branch pipe
wall

Where:

a=.119(in) = 3.0(mm) -welding size (parameter)
A, + Ay + A, =.0520(in"2) = 33.5(mm~2) -available Area is more than required, so that no additional
reinforcement is required.

3.4.2 (Quad He Vessel) 2-Phase He Pipe

That is a multiple miter bends weldment section of pipe.
According 304.2, Ref. 3 (ASME B31.3-2004), maximum allowable internal pressure for miter
bends:

n _SYEW*(T-c), T—c B
" I (T —¢)+0.643*tan©* /r, * (T —¢)
16700*0.85*1.0*(0.079 - 0.02) , (0.079-0.02) B
138 (0.079-0.02) +0.643* tan 7.5° * 1.46* (0.079 — 0.02)
428.8(psi) = 29.6(bar)

Where:

c= the sum of the mechanical allowances plus corrosion or erosion allowances,
¢=0.5(mm) =.02(in)

E=0.85, according Tab. A-1B, page 193

r, = means radius of pipe using nominal wall T, r, =D/2-T/2=35.05(mm)=1.38(in)

S=16.7 (Ksi), according Tab.A-1, page 182

T= miter pipe wall thickness, T=2.01(mm)=0.079(in)

W= weld joint strength reduction factor, W=1.0, paragraph 302.3.5(e), pagel7

a = angle of change in direction at miter join, « =20 =15°

o = angle of miter cut, © =75

Capacity factor: P, /P =7.4 (satisfactory)
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According 304.3, Ref. 3 (ASME B31.3-2004) reinforcement of welded branch connection under
internal pressure (see Figure 10):

A =t, *d; *(2-sin B) =.009(in"2) = 5.8(mm"2) -required reinforcement Area
Where:

t, =.006(in) = 0.149(mm) -required wall thickness of run pipe
d, =1.481(in) = 37.6(mm) -effective length removed from pipe at branch
B =90deg(Beta) -smaller angle between axes of branch and run

A, =(2*d, —d,) * (T, —t, —c) =.0159(in"2) =10.25(mm"2) -the Area resulting from excess thickness in
the run pipe wall

Where:

d, =.741(in) = 18.82(mm) -“half width” of reinforcement zone, or
d, = (T, —¢)+ (T, —c¢) +d, /2 =.889(in) = 22.58(mm) , take greater.

T,, =.079(in) = 2.0(mm) -wall thickness of run pipe
¢ =0.0197(in) = 0.5(mm) -sum of mechanical allowances plus corrosion and erosion allowances

Ay =2*L, * (T, —t, —c)/sin g =.0255(in"2) = 16.45(mm"2) -the Area resulting from excess thickness in
the branch pipe wall

Where:

L, = 2.5* (T, —c) =.1489(in) = 3.78(mm) -height of reinforcement zone, or

L, =2.5*(T,, —c) + T, =.1489(in) = 3.78(mm) - take smaller. (Tr=0, min thickness of reinforcement
ring)

T, =.109(in) = 2.77(mm) -wall thickness of branch pipe

t, = 0.0048(in) = 0.123(mm) - required wall thickness of branch pipe

A, =2*a’/2=.00223(in"2) =1.44(mm~2) -the Area resulting from excess thickness in the branch
pipe wall

Where:

a=.119(in) = 3.0(mm) -welding size (parameter)
A, + Ay + A, =.0368(in"2) = 23.74(mm"2) -available Area is more than required, so that no additional
reinforcement is required.
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Table 5 summarizes the pipes geometry, design pressure, and pressure rating for Lines G.

Table 5
Name Nunber Description Pecssare | Raig | fictor.
?Fﬁ?se Hepipe | qooTap 1 ﬁtgﬁz r’:lmégg’ 20mmWall, |y por | 55 par 13
ft;fahnacsﬁ)"'e PiPe | see Tab.1 ??t':nm”r;%% 5'8 mm Wall, 4bar | 93bar 23
e e R
s tonts | oqra (ERMOOZTIEM | 1y | 1w |

3.4.3 2-Phase He Pipe Bellow

There are a total of eight titanium pipe bellows on the 2-Phase helium circuit. One, D874615
located between each cavity and one, D858465 located between last cavity and corrector magnet.
The vendor (Ameriflex ,INC) bellows calculation is below.
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¢LEx T e
AMER ,INC. e Sueime
Desing Parameters
P Presure Bellows Material L
Db Inside Dia (ID) max Temperature ceg
Dr Outside Dia (0D) T min Temperature F
q Pitch E b  Bellows Modulus 25
w Cony Hieght E ¢ Collar Modulus 5
N No. of Conv. S§ 3 Allowable Mat. Stress 03,
n No. of Plies C m (=3 as-formed or 1.5 annealed) 3
t Bellows Thick. G Modulus :
te Collar mat. Thick. L Tube Length AOL 2.848|n
L& Bellows Live Length
Lt Tanget length , Lt=Le
Constants
Dm 2855 n T
tp 0.0057 n M
Dec 2572 n Cp
K 0.0000 cfr
kr 1.070 Cd
Ae 2402 in*2 Cn
VOLUME 18.14210318 n*3 w
Design Movement Constrains
x .19 n. PASS e x
y in PASS ey
@ deg e &
(curam
Pressure Stress
s1 SOV ps
§2 3500 ps
$3 1106 psi
§4 770 ps
Deflection Stresses
§3 M3ps
$¢€ 15833 ps
BT I TTYpsi
= | =A0RT Joyces Nc = FATIGUE LIFE, NUMBER OF CYCLES TO FAILURE
FULL CYCLE
Notes:
N
Axial
f 413 fiu = BELLOWS INITIAL AXIAL ELASTIC /R (THEORETICAL)
f v 154 ©/n fw=  WORKINGING S/R - PER CONV.
sr I 370 Join. Ksr = OVERALL BELLOW AXIAL SR
Angular
F T 02T Jn-ios iceg
T T |in-Los ideg Mé = MOMENT AT THE ENDS OFF CONV. LENGTH
Lateral
== ’ =71 Jioin.
FREQUENCY fn = NATURAL FREQUENCY
| ) | 201V ]
ALL RIO~TS RESERVED. BY ACCEPTING THESE EVONEERING CALCULATIONS N THIS FORMAT, RECPIENT AGREES TO TY OF ALL oN
CONTAIN HEREIN. COPYING OF TS DOCUMENT AND GIVING TO OTHERS AND THE LSE OF COMMUNICATION OF THE CONTENTS
THERECF, ARE ot ] EN WITHOUT THE AUTHORITY OF AMERIFLEX INC. OFFENDEARS ARE LABLE TO THE PAYMENT OF DAMAGES.

Where: the internal pressure is 3 Bar (43.5 psig) at room temperature.
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3.5 Cryogenic Line H- Warmup/Cooldown

Line Hisa42.5 mm OD, 1.65 mm-wall pipe connected to the bottom of each helium vessel by a
small capillary tube. It is used for filling and draining liquid helium to and from the helium
vessels. The weldment includes both 10.2 mm-OD, 2.6 mm wall, 5.0 mm-OD, 1.0mm-wall pipe
and CDA A15 CF Flange. The pipe material is ASTM A312 TP 316L. The Flange Material is
AISI 316L. The pressure rating in Table 7 below is for the thinner wall. The Pipe Rating in Table
7 is calculated using Ref. 3 per paragraph 304.1.

Figure 11 - He Vessel Warmup/Cooldown Line

tH =t+¢=0.073+0.5=0.573(mm) - the required thickness of pipe.

Where:

¢=0.5(mm) =.02(in)
PxD B 0.058+1.67
2%(S*E+PxY) 2*(16.7*1+0.058*0.4)

t=tF = =2.89*107%(in) = 0.073(mm) ,

t" = pressure design Line E pipe thickness.

P=4(bar) = 0.058(Ksi)

D=42.4(mm) =1.67(in)

S=16.7 (Ksi), according Tab.A-1, page 158

E=1.0, according Tab. A-1B, page 192

Y=0.4, according Tab.304.1.1,page 18

tH =1.65(mm)=cryogenic line E pipe thickness.

Pr= 64bar, pressure Rating, according formula Ref. 3 and real pipe wall thickness.
Capacity factor: Pr/P =16 (satisfactory)

Production and manufacturer pressure test documents are located in Table A.1.2-Appendix A.1
and Appendix A.5.
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Table 6 summarizes the pipes geometry, design pressure, and pressure rating for Line H.

Table 6
Drawing .. Design Pipe Capacity
AEL D Number D updon Pressure | Rating factor
Warmup/ See Tab.1 Tubes, 42.2 mm-OD, 1.65mm- 4 bar 93 bar 23

Cooldown pipe Wall; ASTM A240 316L

Tubes, 10.2 mm-0OD,2.6mm-
Wall; ASTM A240 316L

Tubes, 5.0 mm-OD, 1.0mm-
Wall; ASTM A240 316L

4 bar 737 bar 184

4 bar 548 bar 137

According 304.3, Ref. 3 (ASME B31.3-2004) reinforcement of welded branch connection
Warmup/Cooldown pipe under internal pressure:

A, =t, *d, *(2—sin §) =.0008(in"2) = 0.52(mm"2) -required reinforcement Area
Where:

t,, =.003(in) = 0.076(mm) -required wall thickness of run pipe
d, =.264(in) = 6.705(mm) -effective length removed from pipe at branch
S =90deg(Beta) -smaller angle between axes of branch and run

A, =(2*d, —d;) *(T, —t, —c) =.0108(in"2) = 6.97(mm"2) -the Area resulting from excess thickness in
the run pipe wall

Where:

d, =.132(in) = 3.353(mm) -“half width” of reinforcement zone, or
d, = (T, —¢)+ (T, —c)+d, /2 =.26(in) = 6.604(mm) , take greater.

T, =.065(in) =1.651(mm) -wall thickness of run pipe
¢ =0.0197(in) = 0.5(mm) -sum of mechanical allowances plus corrosion and erosion allowances

A; =2*L, *(T, —t, —c)/sin B =.0208(in"2) =13.42(mm"2) -the Area resulting from excess thickness in
the branch pipe wall

Where:

L, = 2.5*(T,, —c) =.1132(in) = 2.87(mm) -height of reinforcement zone, or
L, =2.5*(T, —c)+T, =.1132(in) = 2.87(mm) - take smaller. (Tr=0, min thickness of reinforcement
ring)
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T, =.102(in) = 2.59(mm) -wall thickness of branch pipe
t, =.001(in) = 0.025(mm) - required wall thickness of branch pipe

A, =2*a?/2=.0022(in"2) =1.42(mm"2) -the Area resulting from excess thickness in the branch pipe
wall

Where:

a=.0472(in) =1.2(mm) -welding size (parameter)
A, + A, + A, =.0238(in"2) =15.3(mm~2) -available Area is more than required, so that no additional
reinforcement is required.

4. Material properties

Toughness

In general, yield and ultimate strength of metals increase as their temperature is decreased. So it
is adequate to use the room temperature allowable stresses published in the code. But some
materials are prone to embrittlement as they are cooled so material properties must be reviewed
when designing cryogenic systems. The sections below address this issue for the three metals
used in the piping system.

Stainless Steel

The minimum design temperature for the 316 stainless steel pipes in the cryomodule is 1.8K,
while the minimum shown in B31.3 Table A-1is 19K. Per B31.3 Table 323.2.2, impact testing
is required on the base metal and weld deposit because the pipe is austenitic stainless steel,
design temperature <169K (Table 323.2.2, note 3), and material thickness is > .098in (Table
323.2.2, note 6). Because the design stresses are very low, impact tests were not done and
reference ASME Boiler and Pressure Vessel code for this exception. ASME BPV Code, Section
VII1, Division 1, UHA-51(g) exempts 316/316L and other high alloy steels from impact testing
when the coincident ratio of design stress in tension to allowable tensile stress is less than 0.35
regardless of minimum design metal temperature. The BPV code recognizes that brittle failure
risk is mitigated with low stresses. In our design, the operating pressure is so low that the ratio
of the stress in service to the allowable is 0.22. For this reason, we did not perform impact tests.

Aluminum

For 6060 T5 (the American equivalent-Aluminum 6063 T5): aluminum pipe, the minimum
temperature in Table 1 is 4K. The aluminum pipe systems within the cryomodule operate at or
above this temperature. Table 323.2.2 in ASME B31.3 indicates that no toughness testing is
required.

Titanium

Design temperature of the titanium pipe is 1.8K, while the minimum shown in B31.3 Table A-1
is -75F/214K. Because the design temperature is lower than the value listed in Table A-1, B31.3
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requires that the material be tested to prove it is suitable for the lower temperature application.
Per B31.3 Table 323.2.2, “Designer shall be assured by suitable tests that base metal, weld
deposits, and HAZ are suitable at the design minimum temperature. Tests may include tensile
elongation, sharp-notch tensile strength (to be compared to unnotched tensile strength), and/or
other tests conducted at or below design minimum temperature.” The code does not specify the
extent of the testing nor the acceptance criteria.

There are many decades of cumulative operating experience at multiple HEP laboratories, both
domestic and foreign, that support the appropriateness of use of titanium at 4K and below.
Additionally, we reference three papers in which tensile and toughness tests on titanium quantify
the material’s cryogenic properties. All papers verify the appropriateness of using titanium in
cryogenic pressure systems (ref.6, 7&8).

5. Pipeline Volumes and Thermal Motions
The volume of each individual pipeline is summarized in Table7. The estimated thermal
contraction of the ends of each pipe is summarized in Table 8.

Table 7 - Pipeline parameters.

Cri(;lglznic Name Drawing Number | X, mm | Y, mm (%pl::;n) ( d%;vl:slz'.) Vot:llgne’
A ifp';.yHS!L”em 1_06_55055\_(0_200 219 | 4815 | 6400 5500 0.019
B |Helium Gas Retum 1_06_'32'?0%\_(0_110 00 | 35 | 6125 5430 0.817
c gﬁ';gsjgm 1_06_'32',50?_(0_200 2255 | 3625 | 6400 5500 0.028
E éﬂﬁ&‘mj}" TT(;‘()%%E?" 355 325 | 6400 5500 0.028
G fs-tFr’QiZS;t ';r?d Quad) Bgég}ég 2106 | 1705 | 6344 5455 0.044*
H X\C/SJTUP/COO' 1_06_55055\_(0_210 170 | 200 | 6400 5500 0.014

* The volume of the 2-phase lines is only the pipeline. It does not include the volume in the
helium vessels around each cavity.
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Table 8 - Axial motion of pipeline ends at cooldown
Celzfi(; Name Trnitng Contraction, AL [mm] Design
gLine Number Upstream End Downstr. End | Temp.

A |L8KHelium o Lot -19.17 -16.47 1.8K
supply pipe

g |HeliumGas | o0 1op1 -18.34 -16.26 1.8K
Return

c [45K Thermal | o 0 1o 4 -19.01 -16.34 45K
Shield supply

p |A5KThermal | o op1 -28.11 -24.16 45K
Shield return

g |7OKThermal | oo 11 1422 -12.22 77K
Shield supply

F o |7OKThermal | oo 1o -20.22 -17.38 77K
Shield return
2-Phase He

G |(straightand | See Tab.1 -3.33 -2.86 1.8K
Quad)

n o |Warmup/Cool | oo ap1 -19.17 -16.47 1.8K
down

The negative sign in the table is relative to the vector normal to each end of pipe. That is, all
pipe ends draw in towards the cryomodule with cool down such that the bellows between
adjacent cryomodules will stretch.

Page 29 of 211



Cryomodule 2 Piping Engineering Note Appendix

APPENDIX A.1 Pipe Summary

Table A.1.1 Pipe Summary

July 29, 2011
Y. Orlov

An g Descri Design Pressure Pipe Rating" Design : Quter Diam. Inner Diam. thickness Allow. Stress, §* Design Stress
ftom No. [Name Doyl Scription Ipsi] [bar] [psil Toar] | Temp. | ™nT 0D [mm.] ID [mm.] t [mm.] si MPa 5 s_des 15_al
1 8K Helum supply |ZESY 10682050200 | welgment 40 1K [oom Iesi] [1APa] [psi]
A 48.3 mm-0D, 1.65 mm-Wal
J ) - 4 4! = 5. 2
sie  ASTU ARG 173 81 19K 83 50 1650 16700 152 ES 0.08
Figure &, DESY
00682050110 wekiment 8 40 18K
Helum Gas Return 312.0 mm-0D, 6.00 mm-\Wall
; " » .
8 s rER boe, ASTH A240TP 3161 522 % 19K 3120 300.0 6.000 6700 1152 1656 0.11
bellows, 14541 DM 17240, =
oESY 2388101000 | SRS S na nia 19K 370.0 318.0 wa 16700 152 wa na
S Theral DESY 10662050200 | weldment 102 7 32K
c 0.3 mm-0D, 2.76 mm-Wal -
Shiekd supply Pge | _ sge, ASTU A312 S16L 1887 109 19K 803 548 2760 16700 152 1088 0.06
DESY 10682050150 | wekiment 102 7 12K
3
4.5K Thermal S0.0 sm-00; 5,00 swr-Wall 1018 70 4K £0.0 500 5.000 5700 193 £ 0.1
O | Shieid retum Pioe pipe, Aluminum 6080 TS
Bimetalic ransiion coupler, AN
=
Ne 306-25(attachment) St Sieel transiion 1088 7% na nia nia ria
1 1 7K
£ [TOKThenl Shiskd D w;:;!r:uoo 276 mm-vial = .
supply Pipe h 1587 109 19K 803 S48 2760 16700 152 2747 0.16
pipe, ASTM A312 316L _ _
DESY 00682050170 | weldment 281 18 TTK
60.0 mm-0D, 5.00 mm-WVal
7 - 57 :
’ nﬁr:r:hpe:;m Shieid e Al 0B TS 1018 70 4K 80.0 0.0 5.000 00 393 1462 028
Bimetalic ransition coupler, AN
=t
Ne 306-25(attachment) St Sieel transiion 1088 7% ns nia nia ria
!lm 3155 ‘weldment 58 4 18K
{straight section) 73,02 m-00, 2.0 em Wal 800 5 214K 730 §9.0 2013 16700 115.2 1211 0.07
pipe, Ti, grade 2
(branch section) 603 "'“OPI":': n:"z‘“"" pipe, 1383 o 214K 803 se8 2788 16700 152 716 0.04
|D858455 18K
G [¥FhaseHePpe | bendsecton) | 702 M™-OD, 2.0 mmWal E 4 772 30 214K 730 £9.0 2013 16700 152 429 0.03
Weid pipe, Ti, grade 2
42.16 m-0D, 2.77 mm Wal -
(branch section) Srappeiifoibiiy s 1898 131 214K 422 86 2769 16700 1152 510 003
bellows, Ti grade 2, 006" mm - g
Dess4ss thick Iydrvio a4 3 T7K*(-321F) 80.0 850 0152 24511 169.0
bellows, Ti grade 2, 006" mm e 3 g g I
DET4615 thick, hydrofo 44 3 18K |TTK™(-321F) £0.0 850 0.152 245 169.0
DESY 10682050210 | wekdment 55 30 TEK
422 mm-00, 1.65 mm-YWall &
’ e AT KD Siet 1348 e 19K 422 389 1650 16700 152 719 0.04
H 2 10.2 mm-OD, 2.6 mm-Wall ™
Line S AETI AT A1 10695 737 19K 102 50 2600 16700 1152 § 0.01
5.0 mm-00, 1.0 mm-\val tube, "
iy 7952 548 19K 50 a0 1 16700 152 122 0.01

* Calculated using eqn.3a in para.304.1.1. Assumes all ppe single welded, E=0.8 and Ws1
** from Tabie A-1, B31.3

*** from reference &
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Table A.1.2 CM2 piping production and test documents.

Pipe Line Supplier |Material Meterial Certificate | WPS PQR Welds exam. |Pressure test |Leak test
Line A, 1.8K Helium supply pipe  |E.Zanon |ASTM A312 TP 316L |Ref. # 24,25 2870/13.14.15.21 |VEN 0600258/3.105790,10578{RX 245/06 PT-27/06 TEN-51/06, 53/06
Line B, HGR pipe with Compensator|E.Zanon |ASTM A312 TP 316L |Ref # 33 2870/7.9.10,11,20{106/01, 204/00 RX 192/06, 194/06 |PT-21/06 TEN-47/06
Line C, 4. 5K Thermal Shield supply |E.Zanon |ASTM A312 TP 316L |Ref # 36,37.38.39.40 |2870/13.14.15,21 |VEN 0600258/3,105790.10578{RX 245/06 PT-29/06 TEN-55/06
Line D, 4.5K Thermal Shield retum |E. Zanon | Aluminum 6060 T35 Ref #45 2870/13,14.15.21 |VEN 0600258/3.105790,10578{RX 205/06 PT-33/06 TEN-59/06
Line E, 70K Thermal Shield supply |E.Zanon |ASTM A312 TP316L |Ref # 36,37,38,39.40 |2870/13,14,15.21 |VEN 0600258/3.105790.10578{RX 245/06 PT-25/06 TEN-51/06, 53/06
Line F, 70K Thermal Shield refumn |E.Zanon | Aluminum 6060 T35 Ref #45 2870/13.14,15.21 [VEN 0600258/3,105790.10578{RX 243/06 PT-35/06 TEN-61/06
Line H, Warmup/Cooldown E.Zanon |ASTM A312 TP316L |Ref #20.21.34.43 2870/11.13 VEN 0600258/3 RX 247/06 PT-31/06 TEN-57/06
Bimetallic Coupling E.Zanon |Aluminum 5083,316L |Ref # 42 No No No TC9218-5 TC9218-5
Line G, 2-Phase He supply Fermilab Yes Yes No

straight pipe section (™ Ti, Grade 2 No No No Yes Yes*® Yes*®

miter bends weldment section Ameriflex |Ti, Grade 2 Yes No No No Yes Yes
2-Phase Pipe Bellows Amenflex |Ti, Grade 2 Yes No No No Yes Yes
G-Cavity vessels line Circlet Fermilab Yes Yes

WPS-Weld Procedure Specification.
Yes-attached. No-documentation
unavailable.

PQR-Procedure Qualification Record.
Yes-attached. No-documentation
unavailable.

* Pressure test is done with He
Vessels.

(**)-Hi-Tech, Incodema
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APPENDIX A.4 — 5K & 80K piping relief calculation (by A. Klebaner and V.

RELIEF VALVE SIZING
Loss of Vacuum Venting Calculation
CM-1 5K Shield Supply Circuit
®60.00 Uninsulated Container
Dim [mm) Authored by:
OD = 60 I A_Klebaner l
ID = 50
Length = 11,900 Checked by:
I A Martinez ]
Surface Area consists of the permeter of the pipe
tmes the total length. The pipe is uninsulated and
= User Units Sl
1 Pipe length H = ; 11900.00 mm |
2 Pipe diameter 0.D. = 2.36]in 60.00 mm
3 Surface area uninsulated S, =| 2414 224m’
4_Volume to be protected V= 119 1t 0.03 m’
5 Relieving pressure P = 100]psia 689,473 Pa
6 Relieving temperature (CGA 5-1.3 Table 1 note) T, = 4457 °F THK
7 Helium density at relieving conditions p = 64.69 kg/m’ 64.69 kg/m®
8 Helium viscosity at relieving conditions B = 2.72E-06 Pa-s 2.7T2E-06 Pa-s
9 Pseudo latent heat (CGA $-1.3 Table 1 note) 0 = 13.16 BTU/lbm 306 Jig
10 Compressibility factor Zs= 0.65 0.65
11 Molecular weight M = 4.003 4.003
12 Ratio of specific heats at standard conditions ¥ = 1.67 1.67
13 Coefficient C, at standard conditions C = 377.6 377.6
14 Air condensation heat flux (see Note below) W = 0.35 Wiem® 0.35 Wiem®
15 Required capacity of the relief valve (uninsulated) Querns = 1,172 SCFM Air 0.27 nm’/hr Air
CGA §-1.3
16_Total required capacity of the relief valve Qu = 3,344 SCFMHe 0.78 nm’/hr He
17 Effective coefficient of discharge K, =[__0.975] 0.98
0.975 for reliefs, 0.62 for rupture disks
18 Capacity correction factor Ky = 1.00 1.00
19 Combination correction factor (AP 520) K = 1.00] 1.00
20 Required RV area A = BTJ4E-02in° 564E-05m°
21 Minimal relief line size d = 0.33 in 0.008 m
22 Relief line upstream diameter Drvnetioe =| 1.51[in 0.038 m
23 Relief line cross section i = 1.80 in° 0.0012 m*
24 Mass flow rate m = 0.256 kg/s 0.256 kgis
25 Reynolds number Re = 3.13E+06 3.13E+06
26 Friction coefficient f = 0.01481 0.01481
27 Relief line length Lo 6.08 m
28 Pressure drop (max) AP =  1.3E-01 psi 8.9E-01 kPa

The air condensation heat flux value of 4.0 W/icm® historically used is considered very conservative.
Tests performed at DESY on the same type of cryomodule under similar conditions yielded a value of
0.23 Wicm® with a +/- accuracy of 50% for the 5K shield circuit. Therefore a more exact value of

0.35 Wicm® can be used instead of the overly conservative 4.0 W/cm® typically used.
Reference: "Experimental Tests of Fault Conditions During the Cryogenic Operation of a XFEL Prototype Cryomodule™

by Boeckmann T., Hoppe D., Jensch K., Lange R., Maschmann W_, Peterson B. and Schnautz T.

10/15/2010

Relief Valve Sizing NML Feedbox-Endcap2
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58

Loss of Vacuum Venting Calculation

CM-1 5K Shield Return Circuit

RELIEF VALVE SIZING

b
3 Uninsulated container
L}
s Dim [mm] Authored by:
0D = 60 I A. Kiebaner I
— § o~ ID = 50
N ""’_‘1 Plate W = 132 Checked by:
N Ins. Th = 25 mm!—l
N ! Plate Th=6 Surface Area consists of the penmeter of the pipe
Q\ Length = 11,900 times the length only. The plate section is considered
. part of the shield and does not significantly contribute
6 \ during a relief event. Pipe is uninsulated.
User Units Sl
1 Pipe length H =] ft 11900.00 mm
2 Pipe diameter 0.D. = €0.00 mm
3 Surface area uninsulated S, = 224 m”
4 Volume to be protected V = 0.03 m*
5 Relieving pressure P = 689473 Pa
6 Relieving temperature (CGA S-1.3 Table 1 note) T, = T4 K
7 Helium density at relieving conditions p = £4.69 kg/m’ £4.69 kg/m’
8 Helium viscosity at relieving conditions u = 272E-06 Pas 2.72E-06 Pa-s
9 Pseudo latent heat (CGA S-1.3 Table 1 note) B = 13.16 BTU/Ibm 306 Jig
10 Compressibility factor Z-= 0.65 0.65
11 Molecular weight M = 4.003 4.003
12 Ratio of specific heats at standard conditions y = 167 1.67
13 Coefficient C, at standard conditions C = 3776 3776
14 Air condensation heat flux (see Note below) W= 0.35 W/em® 0.35 Wiem®
15 Required capacity of the relief valve (uninsulated) Qurenns ™ 1,172 SCFM Air 0.27 nm’/hr Air
CGA 8-1.3
16 Total required capacity of the relief valve Q,, = 3,344 SCFMHe 0.78 nm*fhr He
17 Effective coefficient of discharge K -I 0.975| 0.98
0.975 for reliefs, 0.62 for rupture disks
18 Capacity correction factor K, = 1.00 1.00
19 Combination corr factor (API 520) K, = 1.00 1.00
20 Required RV area A = B.74E-02in’ 5.64E-05 m®
21_Minimal relief line size d = 0.33 in 0.008 m
22 Relief line upstream diameter Drgsstine = 2.22lin 0.056 m
23 Relief line cross section S 3.86 in° 0.0025 m*
24 Mass flow rate m = 0.256 kg/s 0.256 kg's
25 Reynolds number Re = 2.13E+06 213E+-06
26 Friction coefficient f=_ 001393 0.01399
27 Relief line length Lessstime =[_20.00]ft 608 m
28 Pressure drop (max) AP = 1.8E-02 psi 1.2E-01 kPa

The air condensation heat flux value of 4.0 W/em® historically used is considered very conservative.

Tests performed at DESY on the same type of cryomodule under similar conditions yielded a value of

0.23 Wicm® with a +/- accuracy of 50% for the 5K shield circuit. Therefore a more exact value of

0.35 Wicm’® can be used instead of the overly conservative 4.0 Wicm® typically used.

Reference: "Experimental Tests of Fault Conditions During the Cryogenic Operation of a XFEL Prototype Cryomodule”
by Boeckmann T., Hoppe D., Jensch K., Lange R., Maschmann W., Peterson B. and Schnautz T.

107152010
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RELIEF VALVE SIZING
Loss of Vacuum Venting Calculation
@60.00 CM-1 80K Shield Supply Circuit
Uninsulated Container
Dim [mm] Authored by:
oD = 60 i A. Kiebaner 1
ID = 50
Length = 11,900 Checked by:
| A. Martinez | |
Surface Area consists of the perimeter of the pipe
@50.00 times the length only. The plate section s considered
part of the shield and does not significantly contribute
during a relief event. Pipe is uninsulated.
User Units Si
1 Pipe length H = 39.0/ft 11900.00 mm
2 Pipe diameter 0.D. = 2.36in 60.00 mm
3 Surface area uninsulated S, = 2414/ 224m*
4 Volume to be protected V = 1.19 f* 0.03 m*
5 Relieving pressure P -[ 1DOIpsia 689,473 Pa
6 Relieving temperature (CGA S-1.3 Table 1 note) T = -2828 °F 9845 K
7 Nitrogen latent heat 8= 70.70 BTU/bm 164.4 Jig
8 Compressibility factor Z= 0.87 087
9 Molecular weight M = 28.000 28.000
10 Ratio of specific heats at standard conditions Y= 1.40 1.40
11_Coefficient C, at standard conditions C = 356.1 356.1
12 Air condensation heat flux (see Note below) W = 0.023 Wiem* 0.023 W/em®
13 Required capacity of the relief valve (uninsulated) Q™ 6 SCFM Air 0.00 nm*/hr Air
CGA §-1.3
14 Total required capacity of the relief valve Qu = 6 SCFM N2 0.00 nm’/hr N2
15 Mass flow rate m = 0.0031 kg/s 0.0031 kg/s
16 Effective coefficient of discharge Ky = 098
0.975 for reliefs, 0.62 for ruplure disks
17 Capacity comrection factor Ky = 1.00 1.00
18 Combination correction factor (APl 520) K= 1.00 1.00
19 Required RV area A = 1.77E-03 in’ 1.14E-06 m*
20 Minimal relief line size d = 0.05 in 0.001 m

The air condensation heat flux value of 4.0 Wicm? historically used is considered very conservative.

Tests performed at DESY on the same type of cryomodule under similar conditions yielded a value of

0.015 Wicm® with a +/- accuracy of 50% for the 80K shield circuit. Therefore a more exact value of

0.023 Wicm® can be used instead of the overly conservative 4.0 Wicm® typically used.

“Experil | Tests of Fault Conditions During the Cryogenic Operation of a XFEL Prototype Cryomodule™
by Boeckmann T., Hoppe D., Jensch K., Lange R., Maschmann W., Peterson B. and Schnautz T.

10/15/2010
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58 RELIEF VALVE SIZING
Loss of Vacuum Venting Calculation
2 CM-1 80K Shield Return Circuit
: Uninsulated Container
)
E Dim [mm] Authored by:
0D = 60 I A.Klebaner I
= ﬁ 5 ID = 50
N L4t Plate W = 132 Checked hx:
: | Ins. Th= 25 | A. Martinez 1
: Plate Th= 6
g Length = 11,900 Surface Area consists of the perimater of the pipe
& times the length only. The plate secticn is considered
part of the shield and dees not significanty contribute
6 during a relief event. Pipe is uninsulated.
User Units sl
1 Pipe length H = 39.0ft 11900.00 mm
2 Pipe diameter 0.D. = 2.36 Irl 60.00 mm
3 Surface area uninsulated 8, = 24 14| 224 m”
4_Volume to be protected V= 119 f 0.03 m’
5 Relieving pressure P =| 100| psia 689473 Pa
6 Relieving temperature (CGA S-1.3 Table 1 note) T = -2828 °F 9845 K
7 Nitrogen latent heat 6 = 70.70 BTU/bm 1644 Jig
8 Compressibility factor Z= 0.87 0.87
9 Molecular weight M= 26.000 28.000
10 Ratio of specific heats at standard conditions Yy = 140 1.40
11_Coefficient C, at standard conditions C = 356.1 3s6.1
12 Air condensation heat flux (see Note below) W= 0.023 Wiem* 0.023 Wiem®
13 Required capacity of the relief valve (uninsulated) Qurarns = 6 SCFM Air 0.00 nm’/hr Air
CGA S-13
14 Total required capacity of the relief valve Qys = 6 SCFM N2 0.00 nm*/hr N2
15 Mass flow rate m = 0.0031 kg's 0.0031 kg/s
16 Effective coefficient of discharge Ky = 098
0.975 for reliefs, 0.62 for rupture disks
17 Capacity correction factor K, = 1.00 1.00
18 Combination correction factor (AP 520) K, = 1.00 1.00
19 Required RV area A = 177E-03 in° 1.14E-06 m°
20 Minimal relief line size d = 0.05 in 0.001 m

The air condensation heat flux value of 4.0 W/cm® historically used is considered very conservative.
Tests performed at DESY on the same type of cryomodule under similar conditions yielded a value of
0.015 W/cm® with a +/- accuracy of 50% for the 80K shield circuit. Therefore a more exact value of
0.023 W/em® can be used instead of the overly conservative 4.0 W/em® typically used.
Reference: "Experimental Tests of Fault Conditions During the Cryogenic Operation of a XFEL Prototype Cryomodule”

by Boeckmann T., Hoppe D., Jensch K., Lange R., Maschmann W., Peterson B. and Schnautz T.

10/15/2010
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RELIEF VALVE SIZING
Fire Conditions
CM-1 5K Shield Supply Circuit
$60.00 Uninsulated container
Dim [mm] Authored by:
0D = 60 1 A Kiebaner | |
ID =50
Length = 11,900 Checked by:
| | A_Martinez |
Surface Area consisis of he penmeter of the pipe
tmes the total . The s uninsulated anad
All dimensions are in [mm]
User Units sl
1 Pipe length H = m,uln 11900.00 mm
2 Pipe outer diameter 0oD. =|  236lin 60.00 mm
3 Surface area S = 24.14 1 224 m’
4_Volume to be protected v =] 1.9t 0.03 m*
5 Relieving pressure P =| 100|psia 689,473 Pa
6 Relieving temperature (CGA S-1.3 Table 1 note) T, = 4457 °F 794K
7 Helium conductivity (at average of T o, and Tr) k = 0.12 BTUMr-ft-F 0.21 Wim-K
8 Helium density at relieving conditions p = 6469 kgm’ 64.69 kg/m’
9 Helium viscosity at relieving conditions pu = 2.72E-06 Pa-s 2.72E-06 Pas
10 Pseudo latent heat (CGA S-1.3 Table 1 note) 0 = 13.16 BTUMbm 306 Jig
11 Compressibility factor Z= 0.65 0.65
12 Molecular weight M= 4003 4,003
13 Ratio of specific heats at standard conditions ¥y = 167 167
14 Coefficient C, at standard conditions C = 3776 377.6
orrection or ( .3) F= 1.00 1.00
ESb Gas factor for uninsulated containers (CGA S-1.3) G, = 1933 1933
16 Fire temperature (CGA S-1.3) Tere = 1200 °F 92 K
17 Required capacity of the relief valve Qu = 2,631 SCFMAIr 0.61 nm’hr Air
CGAS1.3
18_Required capacity of the relief valve Qu = 7,508 SCFMHe 1.75 nm’hr He
19 Effective coefficient of discharge Ks =] 0975 0.98
0.975 for reliefs, 0.62 for rupture disks
20 Capacity correction factor K- 1.00 1.00
21 Combination correction factor (AP/ 520) K, = 1.00 1.00
22 Required RV area ( AP/ 520 Sec. 4.3.2.1) A = 1896E01in’ 1.27E04 m*
23 Minimal relief line size d = 0.50 in 0.013 m
24 Relief line upstream diameter [PE—— 1.51[in 0.038 m
25 Relief line cross section St = 179 in* 0.0012
26 Mass flow rate m = 0.576 kg/s 0.576 kg/s
27 Reynolds number Re = 7.04E+06 7.04E+06
28 Friction coefficient f = 001466 0.01466
29 Relief line length Lrsserma =[__20.00]ft 6.08m
30 Pressure drop (max) AP = G6.5E-01 psi 4.5E+00 kPa
10/15/2010 Fire 5K Shield Supply Relief Valve Sizing NML Feedbox-Endcap2
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o8 RELIEF VALVE SIZING

- Fire Conditions

\ CM-1 5K Shield Return Circuit

'Q ' Uninsulated container

\
- § oD = 60 I 1

\ ID = 50

\ L ™= Plate W = 132 Checked by:

N Ins. Th = 25 A. Martinez

Ql\ Plate Th=6 Surface Afea conslsts of e perimeler of the ppe

. Length = 11,900 tmes the iength onty. The plate section s considered
6 part of e snlexd and dots ot signmcanty controute

Suring a relie! evenl Pipe is uningulated.

All dimensions are in [mm)]

User Units S|

1 Pipe length H =| 39.0[1‘1 11900.00 mm

2 Pipe outer diameter OD. =]  2.36]in 60.00 mm

3 Surface area S = 24.14 i 224m’

4 Volume to be protected v = 119 0.03m*

5 Relieving pressure P = 100|psia 639,473 Pa

6 Relieving temperature (CGA $-1.3 Table 1 note) T, = 4457°F 784K

7 Helium conductivity (at average of T ,,, and Tr) k= 0.12 BTU/Me-ft-F 0.21 Wim-K

8 Helium density at relieving conditions p = 6469 kgm' 64.69 kg/m’

9 Helium viscosity at relieving conditions B = 2.72E-06 Pas 2.72E-06 Pas

10 Pseudo latent heat (CGA $-1.3 Table 1 note) 0= 13.16 BTU/bm 306 Jig

11 Compressibility factor zZ= 0.65 0.65

12 Molecular weight M= 4003 4,003

13 Ratio of specific heats at standard conditions Yy = 1.67 1.67

14 Coefficient C, at standard conditions C= 3776 3776
153 Correction factor (CGA 5-1.3) F = 1.00 254
H5b Gas factor for uninsulated containers (CGA S-1.3) G, = 193.3 193.3

16 Fire temperature (CGA S-1.3) Ton = 1200 *F N K

17 Required capacity of the relief valve Que = 2631 SCFM Air 0.61 nm’fhr Air

CGAS-1.3
18_Required capacity of the relief valve Que = 7,508 SCFMHe 1.75 nm’fhr He
19 Effective coefficient of discharge Ko =|__ 0975 0.98
0.975 for refiefs, 0.62 for rupture disks

20 Capacity correction factor Ky = 1.00 1.00

21 Combination correction factor (AP/ 520) K, = 1.00 1.00

22 Required RV area ( AP/ 520 S2c. 43.2.1) A = 196E-01in° 1.27E-04 ¥

23 Minimal relief line size d = 0.50 in 0.013 m

24 Relief line upstream diameter Drstet iine -] 2,22[11 0.056 m

25 Relief line cross section Sraetiie = 3.87 in* 0.0025 v

26 Mass flow rate m = 0.576 kg/s 0.576 kg/s

27 Reynolds number Re = 4.79E+06 4.79E+08

28 Friction coefficient f =_ 001369 0.01369

29 Relief line length Lessormne =|  20.00]ft 6.08m

30 Pressure drop (max) AP =  338E-D2 psi 6.1E-01 kPa
10/15/2010 Fire SK Shield Return Relief Valve Sizing NML Feedbox-Endcap2
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RELIEF VALVE SIZING
Fire Conditions
CM-1 80K Shield Supply Circuit
¢60 .00 Uninsulated container
Dim [mm] Authored by:
L e
ID =50
Length = 11,900 Checlwdl_):
A, Martinez
e
Surface Area consists of the perimeter of the pipe
times the fotal . The pipe is uninsulated and
$50.00 sl S b
All dimensions are in [mm]
User Units SI
1 Pipe length H= 39.0[1t 11500.00 mm
2 Pipe outer diameter 0oD. =|  236|in 60.00 mm
3 Surface area §=_ 241410 224 m*
4_Volume to be protected V= 1.19f 003 m’
5 Relieving pressure P = 100|psia 689473 Pa
6 Relieving temperature (CGA 5-1.3 Table 1 note) T = -2828 °F 98.45 K
7 Nitrogen latent heat 8 = 70.70 BTUMbm 1644 Jig
8 Compressibility factor at reliving tempearture zZ= 0.87 0.87
9 Molecular weight M= 28.000 28.000
10 Ratio of specific heats at standard conditions ¥ = 1.40 1.40
11 _Coefficient C, at standard conditions C = 356.1 356.1
15 Correction factor (CGA 5-1.3) F = 1.00 1.00
16 Gas factor for uninsulated containers (CGA 5-1.3) G, = 69.0 69.0
17 Required capacity of the relief valve Qy = 939 SCFM Air 0.22 nnv’fhr Air
CGA S-1.3
18 Required capacity of the relief valve Qu: = 955 SCFM N2 0.22 nm’Mr He
19 Mass flow rate m = 0.507 kg/s 0.507 kgls
20 Effective coefficient of discharge Ko =[ 0975] 0.8
0.975 for reliefs, 0.62 for rupturs disks :
21 Capacity comrection factor K = 1.00 1.00
22 Combination correction factor (AP/ 520) K = 1.00| 1.00
23 Required RV area A = 2B86ED1 in? 1.856-04 n?
24 Minimal relief line size d = 0.60 in 0.015m
10/15/2010 Fire 80K Shieid Supply Unins Relief Valve Sizing NML Feedbox-Endcap2
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28 RELIEF VALVE SIZING

3 Fire Conditions

N CM-1 80K Shield Return Circuit

\ Uninsulated container

N

N Dim [mm] Authored by:

- o 00 = 60 C =]

N Lt ID = 50

: 1 Plate W = 132 Checked by:

N Ins. Th=25 1 A : ] |

Q Plate Th=6 Surface Area consisis of he perimeter of the pipe

. Length = 11,900 times the lengin only. Tne plate section Is congidersd

8 part of the shield and dogs not signMcanty contriowe
Suring a rellef event. Pipe Is uninsulated
All dimensions are in [mm]
User Units Sl
1 Pipe length H = 39.0[ft 11800.00 mm
2 Pipe outer diameter 0D. = in £0.00 mm
3 Surface area S=__ 24141 224 m’
4 Volume to be protected vV = 1.19)ft° 0.03m*
5 Relieving pressure P =] lDCI[p&a 639473 Pa
6 Relieving temperature (CGA 5-1.3 Table 1 note) T, = 2828 °F 98.45 K
7 NHNitrogen latent heat 0= 70.70 BTUMbM 164.4 Jig
8 Compressibility factor at reliving tempearture Z= 0.87 0.87
9 Molecular weight M = 28000 28.000
10 Ratio of specific heats at standard conditions ¥ = 1.40 140
11_Coefficient C, at standard conditions C = 356.1 356.1
15 Correction factor (CGA 5-1.3) F = 1.00 1.00
16 Gas factor for uninsulated containers (CGA $-1.7) G, = 69.0 69.0
17 Required capacity of the relief valve Qu = 939 SCFM Air 0.22 nm’hr Air
CGA 5-1.3
18 Required capacity of the relief valve Qs = 955 SCFMN2 0.22 nm’inr He
19 Mass flow rate m = 0.507 kg's 0.507 kg/s
20 Effective coefficient of discharge Ky = 0.98
0.975 for refiefs, 0.62 for rupturs disks
21 Capacity correction factor K, = 1.00 1.00
22 Combination correction factor (APY 520) K. -: 1.00 1.00
23 Required RV area A = 286E01in° 1.85E-04 n¥
24 Minimal relief line size d= 0.60 in 0.015m
101152010 Fire 80K Shield Return Unins Redief \/alve Sizing NML Feedbox-Endcap2
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APPENDIX A.5 — E. Zanon Inspection and Examination Reports
S
EEALTAY CORTIAOL SERVIEE  |@)E. ZANON =
MANUFACTURE’S DATA BOOK
Chanty DESY ol 659 1 430630011
Com Disegmo
Mt vk e, 8 iR *
Apparecchio Cryastats ::a::rﬂ 10344
ey Criomodule Type 3 po g /
Pr
m"f‘ﬂ“’ XFEL
SECTION 2
Quality Control Plan 2870.F.002 and test report
Emesso da QCD Data Verificato da QCM Data Ispettore Data
Issued by OCD Oote Nipsfied by QCW Date Inspector Date
page 14
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- [
E- Emmmw JOB_| ST _|DOC.No.| REV. | SHEET
ECHO TALY
uwm | 7 | en 0 3
CLIENTE : DESY ORDINE: 659 1 430630011
CUSTOMER ORDER
PROGETTO: XFEL DISEGNO : 2870.2. 001
PROJECT DRAWING
COMPONENTE: CRYOSTATS N*FABBRICA: 10344 SN
COMPONENT WORKS No.

TITOLO: PIANO CONTROLLO QUALITA’ PER “GheRP™

TITLE : QUALITY CONTROL FLAN FOR THE “GheRP"

PER LE ATTIVITA” IN DETTAGLIO VEDI CICLO DI PRODUZIONE INTERNO
FOR DETAILED ACTIVITIES SEE INTERNAL PRODUCTION CYCLE

Z
0 ISSUE TOLONE A RNIANI | 2626.06
DESCRIZIONE /' REDATTO | VERIFICATO | APPROVATO | DATA
REV. DESCRIPTION /| ISSUEDBY | REVIEWED BY [ APPROVED BY | DATE
4
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H = Hold Point - Punto Fermo JCB ST | DOC. No. | REV. | SHEET
E. ZANON SpA QUALITY CONTROL PLAN W = Witness - Convocazione .
Schio Italy PIANO CONTROLLO QUALITA’ R = Report - Rapporto
- 2870 F 002 0 2/3
INSPECTION POINTS - PUNTI DI ISPEZIONE
Step Fabrication and control step Specification E. ZANCON | DESY NOM
Fase Fase di fabbricazione e controllo Procedure - DWG | HWR | DATE | HWR | DATE | HWR | DATE | HWR | DATE | CERTWICATE | CONFORMTA | NOTE
Specifica
Procedura-DIS | FIRM SIGN | FIRM _SIGN | FIRM _SIGN | FIRM _SIGN DEROGATION
Controllo dei certificati di origine dei materiali. 2870.2.001 A%/41 i 55(0¢
1. 2870.2.002 o6
Review of the material mill cerlificate. 2870.2.003
Esecuzione delle saldature L1 - L2 - B21. H H4lp3
2. 2870.2.001 o6
Execution of the welds L1 - L2 - B21. 2870.W.001 i -
Controllo RX 100% delle saldature L1-L2 - B21. tl 4403 Rx AZfos
3. EZ 5013 o6
100% RT examination of the welds L1 -12 - B21. =
Controllo dimensionale del tubo e tracciatura degli 06 foq
4. |assi di riferimento. 2870.2.001 N | oe
Tube dimensional check and reference axis marking. w
s
Esecuzione delle saldature W20+W27. H Fltm
5. 2870.2.001 06
Execution of the welds W20+W27. 2870.W.001 g@
Raddrizzatura e controllo dimensionale del tubo. H  |w6(0%
6. 2870.2.001 | o6
Tube straigthening and dimensional check. ‘"—\l—t—@
Esecuzione delle saldature B22 - B23. I-r 42 (09
7. 2870.2.003 ('3
Execution of the welds B22 - B23. 2870.W.001 Wﬁ
-
Controllo RX 100% delle saldature B22 - B23. H, |28f% - |Rx aqd /o,
8. EZ 5013 oG
100% RT examination of the welds B22 - 823, @ 2 o
~n
N page 16
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H = Hold Point - Punto Fermo Jos ST | DOC. No. | REV. | SHEET
E. ZANON SpA QUALITY CONTROL PLAN W = Witness - Convocazione
Schio ltaly PIANO CONTROLLO QUALITA' R = Report- Rapporto
2870 F 002 0 3/3
- INSPECTION POINTS - PUNTI DI ISPEZIONE
Step Fabrication and control step Specification E. ZANON DESY NON
Fase Fase di fabbricazione e controllo Procedure - DWG | HWR | DATE | HWR | DATE | HWR | DATE | HWR | DATE | cernwicate | conronuma|  noTe
Specifica
Procedura - DIS SIGN | FIRM SIGN | FIRM  SIGN | FIRM  SIGN DEROGATION

Lavorazione meccanica dei piatti di supporto. o
9. 2870.2.001 =4

Machining of the support plate.

q

Prova pneumatica. H 31 |PT™- 24jcé
10. 2870.8.005

Pneumatic test.

Prova di tenuta ad elio. H AD =
1. 2870.5.002 f;w, TeN 4#51

Helium leak test. 3l ¥

Controllo dimensionale finale. €0 Aeg,
12, 2870.2.001

Final dimensional check.

Pulizia.
13. 2870.5.004

Cleaning.

Controlio della documenlazione finale.
14,

Final documentation review.

[
ey
page 17
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oyl . A 7 o 0 = s I; .! e
QUALTYY GORTITROL SERVICE  |@E. ZANON s
Cartificato N®
RAPPORTO DI CONTROLLO RADIOGRAFICO Repart No. Pag. 1 i 4
RADIOGRAPHIC INSPECTION REPORT RX 15L06 Page _of
Cliente Ordine N* 06304
Cuscmar DESY P.0. No. i "
Commessa Disegno =
e weck Na ks Owing 2570.2.001
Apparecchio N? Fabbrics
Equpment Cryostats e 10344
Sigla PCQN®
"hed Criomodulke Type 2 QcPN. 2870.F.002 Step 3
Referemce Specification Quality level Object-film distance Material
E Zanon No. 5013 rev.8 o Coneact AISH 316L
Instrument wsed Films Sereen kad Peactramcter (101)
Gilardoad MT 350/6-12 Kodsk T200 pa- 10 FE EN
Source Tension (Kv) Current (mA) Exposure time File processing
Rx X | Ryo 200 b I Autoenstic
Skecth ~ Location marks:
100 % Examinations of welds L1 - L2 - B21 - B2IB
Back scattered check: OK Performed by Level Test place Date
Sketch of execution method Pieropan P. 1 Schio |ROTA6
2 Exemined by Level Test place
}‘ H Dal Santo A. I Schio 1H0706
f \ !l Max Geometric unsharpness:
| FXd/D= IxNG/T700
h—
4: Filmperholder: 11X 20
] Viewing: Single X Double o
Accepied X | Non Accepted o | Ref. To N.C. report No.
Issued by QCD Lev. Data Verified by QCM Lav, Date
| &
7 A NON u:,j lo | 190706
2300 e 20 19
Ja 20 | 13.0v.06
page 18

Page 60 of 211



July 29, 2011

Y. Orlov
! ) \ / A |I | | s
QAR GORTTROL SERVICE (@) E. ZANON sas
15
Certificato N*
RAPPORTO DI CONTROLLO RADIOGRAFICO Ragen No. Pag. 2 4i 4
RADICGRAPHIC NSPECTION REPORT RX 19206 Piga _ol _
Cliente Ordine N*
DESY P.O.No. 659 / 430630011
Commessa Disegno
M ek Mo bl Dalss 2870.2.001
Apparccchio N* Fabbrica
Erurment Cws Sevisi Ay —
Slgla . PCQN®
s Criomodule Type 3 OCPN. 2870.F.002 Step A
Reference specification Qualitylevel |
E Zsoon No, 3013 rev.8 ASME VIII Div. 1 = UW 51
Film Thickmess Flim Size Sensitivity
No. ‘Weld No. (mm) Welder (cm) Density 101 (A) | (B) Remarks
1-2 Ll 6 EZ 10 48x5 31 29,16 | ! NF 10344
23 Ll 6 EZ 10 48x5 10 20,16 1 /
34 L 6 EZ 10 4845 3.1 90,16 | !
4.5 Ll 6 EZ 10 48xS 32 20,16 | )
5-6 Ll ] EZ 10 435 31 20,16 1 /
67 Ll ] EZ 10 48xs 33 20,16 | ¢
7-8 L1 & EZ 10 4845 32 00,16 1 ]
89 L1 5 EZ 10 48x5 321 20,16 1 /
9-10 L] 6 EZ 10 48x5 32 20,16 1 !
10-11 L) 6 EZ 10 48xS 32 20,16 1 /
11-12 L] 6 EZ 10 485 3.0 20,16 1 !
12-13 L1 ] EZID 48xS 30 Q0,16 | !
1214 L1 6 EZ 10 48x3 29 20,16 | !
14-15 L1 6 EZ 10 4BxS 29 a0,16 1 !
1516 L1 6 EZ 10 48xS 29 20,16 I !
’d'd‘_‘_p.--""-
//_
/’f
il
{A) Opinion (B) Type of defect Rewsdugs wenving foulis €= lack of fuslon ]
1=Optimum Ar=porasiny Ba= faslt fram bad chippisg  Doncsaplete porctration  K=shriskage (vities
2=Good Al=vacm helos Be=fault at dectrodeo change  1G=gas lochban Vetbrinkage i rost pan
3=To the limit Br=tlags Inchavion Blafandt ot function of scom  Eavinagitedim] croeks Xwatl of aligrermoni
| 4=To be _-malr Bb=slags oes |Weteapuion iacluvon Es=irsasrane cracks He=rtsinlic inciesion
Accettate Noa Accettato D Rapporto non conformith N°
Acta pad Mot Accepted Not conformity repon Na
Emesse da QCD Data Verificatn da QCM Data Ispetiore Data
Issusd ty Dia'n Viadliad bry CCM Daa b pecicr Date
. ZANON 7y = ZANON
) Baswnl o 1940706 A, D Barts
J:D-w : 006
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" | - YRTS \ S
BRI ACONTRONCER @F. ANoN:-
Centificata N*
RAPPORTO DI CONTROLLO RADIOGRAFICO Reugort No Pag. Sdi4
RADIOGRAPHIC INSPECTION REPORT RX 192/06 Paga _of
Cliente Ordine N°®
DESY P.O. No. 649 / 430630011

Commessa Disegno

MY work No 2870 Drmwing 2870.2.001

Apparecchio N® Fabbrica

Ead Cryostats Sorad Mo 10344

Sigla PCQ N

et Criomodule Type 3 poui 2870.F.002 Step 3

Relerence specification Quality level
E.Zanon No. 5013 rev.8 ASME VI Div, | -UW 3|

Film Thickness Film Size z Sensitivity

No. ‘Weld No. (mm) Welder (cm) Deasity 101 (A) | (B) Remarks

1.2 L2 6 EZ 10 465 3.1 00,16 ! ! NF 10244

2-3 12 6 EZ 10 4815 32 00,16 ! !

34 L2 6 EZ 1D AExS 32 00,16 1 [

45 L2 6 EZ ID 48«5 34 00,16 I !

36 L2 ] EZ 10 4825 33 on,16 | /

6-7 L2 6 EZ 10 48x3 32 o016 | /

73 2 6 EZ 1D 4Ex5 33 00,16 I !

&9 L2 6 EZ 10 48x3 3,3 ao, 16 I !
9-10 L2 6 EZ 10 48x5 33 00,16 I !
10-11 L2 6 EZ 10 48x5 3. @0,16 | !
11-12 L2 6 EZ 10 48x5 33 20,16 I !
12-13 12 6 EZ 10 4Bx5 3.1 20,16 I /
13-14 L2 & EZ 10 48x3 31 20,16 I /
1415 12 6 EZ 10 4Bx5 3.0 00,16 I !
15-16 L2 6 EZ 10 48x5 2,9 Q0,16 | !

12 L3 & EZ 10 48x10 32 @n.16 | J

e
e __'_‘__,_F——
.-4—‘-'-'—’-_

(A) Opinion (B) Type of defoct Besshas v leg Danlts C= lack of fuskon Frunderom
1=Optimam Ar=picosity Bd= fawt frore bad chipping  Dincsmplete posctentitn Ke=ybrinbage envition
1-Good Absaurs bales Renlenlt af clectrode change  1G=gas Intleiea Vesthriodage ke rost pass
3~To the limit By=dsgy srcluvan Biatawkt ol jwarticn of sesm  Encdiegiteling] eraels Neonl af sligacment
4=To be repair  Bt=ships ey 1W=hmpien mel L= - eracks V=anctallic inelesisa

Accctiato Noa Accettato Rapporto non conflormith N®

Agcepied Not Accepled Nzt conformiy report No,

Emesso da QCD Data Varificato da QCM Data Ispattore Data
Issuved by OCD Cute Vesifed by OCM Dat2 \nepactor Date
. ZANON #7° E. ZANON
Ereonl -";h-‘,(‘-a 190706 A Col Sartn
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Y. Orlov
\ . - ) REENV
QLY GORTIROL SERVIGE | @) E. zanoN s
Centificato N
RAPPORTO DI CONTROLLO RADIOGRAFICO Repont No. Pag. 4 di 4
RADICGRAPHIC INSPECTION REPORT RX 192006 P _of
Cliente Ordine N*
DESY P.O.No. 659 1420630001
Commessa Disegno
MY work No 1870 Oraeirg 28702001
Appareechio N® Fabbrica
Equprent Crymiats Serlal No. 1034
Sigls PO N
et Criomodule Type 3 e 2870.F.002 Siep 3
Reference specification Quality fevel
E.Zanon No. 5013 rev.8 ASME VI Div. | = UW 51
Film Thickness Film Size Sensltivity
No. Weld No. (mm) Welder {em) Density 101 (A) | (B) Remarks
12 B21 & EZ13 24x10 s 20,16 | ! NF 10344
2-3 B21 6 EZ 1] 24x10 26 00,16 | /
34 B2l 6 EZ13 24x10 23 @0.16 I !
4.5 B2l 6 EZ13 2dx10 25 @016 | /
5-6 B2l ] EZ13 24x10 29 @0,16 I /
6-1 B21 6 EZ13 24x10 10 @0,16 | !
1-2 B21B 6 EZ 13 24x10 32 @0,16 2 F
2-3 B218 6 EZ 13 24x10 33 0,16 2 F
34 B218 6 EZ 13 24x10 33 20,16 | !
4-5 B2IB 6 EZ 13 24x10 3.2 @0,16 1 !
56 B2iB 6 EZ 13 24x10 32 @0,16 1 /
6-1 B21B 6 EZ 13 24x10 33 90,16 1 !
-
LS5
/‘,/
_.//
et
(A) Opizioa (B) Type of defect Be=slags wenviaz fally C= lack of fusion Feanferoul
1=Optismum Amr=porasity Bé= fmalt (rom bed eMppiag  D=incompiets penstratioe Keshrbakage enities
2=Good Ao hide Be=faull al cloctratic chsnge  1Gegas Indlusgion Vieshrinlage 41 mace pras
3=To the limit Ba<slags iectasin Di=fualt ot junction of seam  Easdasgiludion) crado Xeumt of sllgpcrncat
.ﬂ:W:";Mh’ Bir=slags lines IWstangsien lochisihn La=transverys ernely Hemetsllic baclusion
Accetiato Non Accettato D Rapporto non conformith N®
Azrging Nol Aocepted Mol ensfmity repat No
Emesio da QCD Data Verificate du QCM Data Ispettore Data
ise.ad by CCO Date Verilnd by CCM Cata nwpezy Dat=
E\Gz:‘ NON g___: E. ZANON
J. Barand el 1907506 A Dy Sawe {
‘b“‘-ﬂ ﬁ . -_m
/
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Y. Orlov
' 1Y - Nl :
ERRLTTY CONITROL SERVIGE |G E. ZANON =
Certificatn N®
RAPPORTO DI CONTROLLO RADIOGRAFICO mf,'m‘ Pag. 1 di2
RADIOGRAPHIC INSPECTION REPORT RX 19406 Page _of
Cliente Ordine N*
Cu DESY 0. No. 659 (430630011
Commessa Disegno
Nl work No 2870 2870.2.00
Apparccchio N* Fubbricu
Squpment Cryostats R 10344
Sigla PCQN®
T Criomodule Type 3 ace N 28T0.F.002 Step 8
Reference Specification Quality level Object-Mlm distance Material
E.Zanca Na. 5013 rev.8 i Contact AISI316L
Instrament wsed Films Screen ad Penetrameter (1Q1)
- = P00
Gilardens MT 350/6-12 Kodak T200 0=6.0nn 10 FE EN
Source Teasion (Kv) Current (mA) Exposure time Film processing
Rx X | Ry o 200 6 Autoenatic
Skeeth — Location marks:
100 % Examinations of welds B12 - B23
Back scatiered check: OK Performed by Level Test place Date
Skeich of excowtion methed Pwropan P, I Schio 27519/08
2 Examined by Level Test place
/ ' Dal Sanio A. I Schio 2809105
/ Mxx Geometnc unsharpoess:
FXé/D= Ix6/700
| Fimperholder: 1X 20
Viewsng: Single X Dewble 0
Acoepted X | NooAcoepied 0 | Ref. To N.C. repont No.
Issued by QCD Lev. Data Verified by QCM Lev. Dste
B, zaMON gofile | 28ess E. ZANON
4 .':;'::l ‘:.{E jm A Ay
e et I - | 3o | .
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Y. Orlov
QUAIACONTROSERYICENE (W ZN WIS
RAPPORTO DI CONTROLLO RADIOGRAFICO Cmiﬂuln Ne Pag 24i 2
RADICGRAPHIC INSPECTION REPORT Rx Im Prge _ol
Cliente Ordine N®
DESY PO No 659/ 430630011
Coramessa Disegan
Apparecchio N* Fahbrika
Covprnt Cryetass pilisires 10344
Sigta PCON®
Rt Criomedule Type 3 P i 2870.F.002 Step 8
Reference specification Quality level
E.Zanon No, 5013 rev ASME VIII Div. 1 - UW 51
Film Thickness Filna Size Sensitivity
No. Weld No. (o) Welder (em) Demsity 101 A) | (B Remarks
1-2 822 5 EZ 13 4810 248 90,16 1 !
2-3 B22 ] EZ 13 4%x10 2,7 00,16 1 !
34 B2 ] EZ 13 48210 29 20,16 1 !
41 B22 6 EZ 13 48x10 23 @0,16 i !
12 B23 6 EZ13 48x10 kR 20,16 1 !
23 B23 6 EZ13 48x10 25 00,16 2 \")
14 B23 6 EZ 13 48x10 3.0 20,16 1 !
40 B23 6 EZ 1) 48x10 29 @0,16 1 !
g
L~
i
]
/
L/
74
/
[
|
|
(A} Opinion (B) Type of defect Beaalags weaviag fankts C= ek of forhen Fenederent
I=Optimum Arpaconiiy Bé= (mali from bad chipplag  Deincomplete peuttiaon  Keshelabago cavitles
2=Good Abewurm Inles BeTanlt it thectrnde change  1G=pu inckivme Veslirisiuage & roul pass
3=Ta the Mmit Ba=vap racleiea B Goslt ot Janctios sfsram  Fasteagimtienl cracus Xeaurt af shgacescnt
4=To be ng&r Bi=slags livey 1Wetanpaten inclmios Eb=tramverse irhs H=mstallic bachisian
Accettatn E Noa Accettato Rapporte non conformitd N®
Accepind Not Acceplad Not corformity repan No,
Emesso da QCD Data Verificato da QCM Data Ispettore Data
letund by QCD Cale Varfied &y QCAM Data veosdol Oule
le. zanon o ‘ E. ZANON
. Bueunl .‘_r t 280906 A, Dot 5oy
— 2.08.0¢
page 23
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July 29, 2011

Y. Orlov
QAT CORTIROL SERMIEE | G)E. ZANON =2

CERTIFICATO DI PROVA PNEUMATICA

Certificatn N* Pae 1 dil
Documenl Na. Sheet 1 of 1

N® di matricola manometre impiegalo :
Used manomeler :

Liguido rivelatore impiegato :

EZ 112. (0o 10 bar)

PNEUMATIC TEST REPORT PT - | 2108 |
Cliente Ordine N®
Cusiomer DESY P.O. Na. 653430530011
Commessa Disegmo N*
Mir wark No, 2870 Drawing No,  2870.01.01.00
Apparecehlo N* Fabbrica
Equipment CRIOSTAT Sarizl No, 10344
PFC N°

Item CRY 3+ QCP No. 2870.F.002 rev.( sep 10

Specifica di riferimento :

Reference Specfication : E.ZANON No. 2R70.5.005 rev.0

acoordng 1o DWG Neo, 2870.2.001

Camera in pressione :

Part under pressian : Inside pipe. GhaRP TUBE

Capacita’ :

Capechy : i/

Pressione di prova :

Pressure lost 6 bar.

Page 66 of 211

Detector fluid employed : Nilregen
Durata del mantenimento in pressione:
Preasura holong time © 30 minutes .
Esito della prova : NESSUNA PERDITA O DEFORMAZIONE PERMANENTE
E'STATA RISCONTRATA.
Result of the tes! : NO LEAK OR PERMANENT DEFORMATION WAS FOUND .
Acceltato P4 Non Accettato Rappoarto non conformita N*
Accapled Not Accapied Not confoamity repart No.
Emesso da QCD Data Verlficato da QUM Data Ispetiore Data
Issued by QCO Date Varified by QCM Dale Inspecior Date
ST L [ —
page 24




July 29, 2011

Y. Orlov
UALITY CONTROL SERVICE
@ E. ZANON s2+
MASS SPECTROMETER LEAK TESTING —Vacuum method- Decument No.  TEN-47/06
PROVA DI TENUTA CON SPETTROMETRO DI MASSA ~metode a vuoto Cenificasn N°
Sheet/pag 1ol
cl.nlomer DESY P.O.No. 655/430830011
N* ol ¢

Mﬁ'am No. 2670 Orawing : 2870.1.001
Coomn IV° - L H
Equipment CRIOSTAT Serial No. 10344
| Appuarceclin ¢ N dbtoes
em CRY 3+ QCP No. : 2870.F.002 rev.0 step 11
yl MC N

Ra!a.rm Speciicaton : ASME V Ar1.10 App. V
Specifica di riferieenm

Mass spectromeder - “UL 200" by INFICON

| Sasitrometn di mase al L
auﬂlary purrmhn eruup : turbamoleculer pump 1500VDS0A by LEYBOLD

me mmacrf )

Callralnn I-dl (go): 2,7x10E-8 mbar | -1

Bulldng cate : 26.03.2004

Figa calban Duia di wusratione
Vacuum gaupe posiicn © l’msl paint from Ieak demmf
Posizione del o . o moesarn i cuready
Calibration leak position : farest poin! from Imkm
Pusizions deth i ¥ lpam dal )
Allowable leak : <1 x 10 E-10 mberls-1
| Cysite gopmes :
Test gas : He Concentration :C = 3 50% Test temperature (16} = 15°C
& O RCONLTILO he & lerepuarmnrs 41 g

K20 NI E"C - pev s di

calitewin melhs comdivinc di

Correction coefficents : for the lemperaiuwre K2=0.035C - over the years K1=0,001 %o year
| Coslicieni & corrgione ; por ls sencersinm K20 OS7C - per asw di cndiusan: K1=0001 3um
Calibraticn leak in teating conditions : g8 = qo x {1-K1a) x [ 1+ K2 x(te-10]] = 1,51x10E-9 mbar 1.s-1

Vacuum inthe vessel . < 1x10-3  mbar
Muctn aed serboncio :

Vacuum In the analyzer:  1x10-6 mbar

viaro nel preli pratee

| Sogrele @ lonchn ol At fal):

Background signal In the mass spectromeder (n1) : 24 div. (scale 10x10-8)

Scgmile son fupo collbeorn pperta red pumio (i lomewe (n2)

Signal with caibrabon leak in the farest point (n2) : 38 div. (2cale 10x10-9)

Responge Yme : &

| sompo & risposts :
SonlIIMI)' in the m.ns wewormllr K= gai{n2-n?) = 1,25x10-10 mbar)Ls-1idiv.

tme (minutes ) | Mass spectrometer indication  (number of division-n }
Tereps § Seprove dormrie l3 s | ssrmem i divieen)

nl o

24 div. (scale 10x 10E0)

—

n 30

24 Ov. (scele 10x 10E9)

Calculs dells perdios :

Calculation of the leak ; Q=(n -n') x ge/{n2-n1) x /T =

No leak grester than 2,51 x 10E-10 mbar.l.e-1
wes found

Resull of the tesl : salisfactory
Risesbewn dells proves

[Remarks : tracer probe lechnique.
| Mote ; sccwics ose sonds eoocleme

Acceptedsccauio ¥ | Not Acospted fscm s 0 | Ref. To N.C. r0port NO. /e contiini N°

Issued by CCO Date Revlewad by QCM Dste
[ mumo th QCD dau verificatn o OCM s
24.10.2006 24.10.2006

page 25
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Y. Orlov

QAT

@E. zanoN;:+

CERTIFICATO DI CONTROLLO DIMENSIONALE e | ragras
DIMENSIONAL CHECK REPORT CD 39006 Page _aof

gnbmw DESY ,??ﬁ:"' 659 / 430630011
Commwessa Disegno
AW ork an Drawing 2570.2.001
“w”""m’ Cryostats - GheRP ::';"'*' 10344
Sigle PCQ N®
ey Criomodule Type 3 b 2870.F.002 Step 12
Descrizione del materiale:  Final dimensional check
Materal cescrigtion:

Specifica / Spedfcaton Materiale / Matera Colata / Heat

Dwg. 2570.2.001 AIS1 316L !
Meter EZ 444
parccchio di contrello:
» Laser meter “Lelea™
S — Flexible meter KZ 450

THE PIECES HAVE BEEN CHLCKED

RESULT OF THE CHECK: Conforming to drawing in accordance to applicable tollerance

Accettato m Non Accettato 0 Rapperto pon conformita N®
Ascapind Not Accepiad Not conformity repont No,
Emsso da QCD Dats Verificato da QCM Data Ispettore Data
hssnd by GCO Date Viethed by CEM Cale Inspector Cae
@ 2411206 o'
0 214806
page 27
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Y. Orlov

QUAYTICO

@ E. zanoN 2+

Certificato N°
CERTIFICATO DI CONTROLLO DIMENSIONALE Repart No, Pag.1di1
DIMENSIONAL CHECK REPORT CD 39006 Page _of

Cliente Ordine N®
Cumtomes DESY P.O.No. 635 / 430630011
Commessa Disegno
MY work N e Oasing 2570.2.001
Apparecchio N® Fabbrica
Eau Cryostats — GheRP Sertat No. 10344
Sigla PCQN*
s Criomodule Type 3 con 2870.F.002 Step 12
Descrizione del materiale:  Final dimensional check
Materil cescription:

Specifica / Soedificaton

Materiale [ Mawena

Colata / weat

Dwg. 2570.2.001 AlISI 316L

Apparecchio di coatrello:

Meter EZ 444

Lascr meter “Lelca™

Salumont usect Flexible meter KZ 450

THE PIECES HAVE BEENX CHECKED

RESULT OF THE CILECK: Conformiag to drawiag in accordance to applicable tollerance

Accetiato ‘j Non Accettato D Rapperto non conformita N®
N mmoima) Not Acceptied Not conformity report No,
Emesso da QCD Dats Verificato da QCM Data Ispettore Data
I by GCO Dute Viesihed by GCM Cule Ingpesir Dale
E. ZANON
'E\ @ 2411206 A Cul Bareo
f ﬂl u“
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Y. Orlov
AN - JOB DOC. No.] REV. | SHEET |
N :
S 270 003 0 7

CLIENTE : DESY
CUSTOMER

PROGETTO: XFEL
PROJECT

COMPONENTE: CRYOSTATS
COMPONENT

DISEGNO
DRAWINGS

ORDINE: 659430630011

ORDER

: 1870.3. 001 / 2870.4. 001 / 2870.5. 001 + 2870.5. 003

N° FABBRICA: 10344 4NNEID

WORKS No.

TITOLO: PIANO CONTROLLO QUALITA’ PER:

TITLE

* 4.5°K COOLING PIPE - 70 °K COOLING PIPE (6060 T5)

: QUALITY CONTROL PLAN FOR:

* 70 °K COOLING PIPE - 1.8 & 4.5 “K COOLING PIPES (ASTM A 312 TP 316L)

* WARM-UP PIPE (ASTM A 312 TP 316L)

PER LE ATTIVITA” IN DETTAGLIO VEDI CICLO DI PRODUZIONE INTERNO
FOR DETAILED ACTIVITIES SEE INTERNAL PRODUCTION CYCLE

/ -
o TR
0 ISSU'E LONE CORNIANI 26.06.06
DESCRIZIONE / REDATTO VERIFICATO APPROVATO DATA
REV. DESCRIPTION ISSUED BY _| REVIEWED BY | APPROVED BY | DATE
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H = Hold Point - Punto Fermo Jos ST | DOC. No. | REV. | SHEET
E. ZANON SpA QUALITY CONTROL PLAN W = Witness - Convocazione
Schio Italy PIANO CONTROLLO QUALITA’ R = Report - Rapporto
2870 F 003 0 27
INSPECTION POINTS - PUNTI DI ISPEZIONE
Step Fabricatior and control step Specification | E. ZANON | DESY NOW
Fase Fase di fabbricazione e controllo Procedure - DWG | HWR | DATE | HWR | DATE | HWR | DATE | HWR | DATE | ceamsicaTe | conromrmTA NOTE
4,5 °K COOLING PIPE - 70 °K COOLING PIPE Specifica
1. | (6060 TS) Procedura - DIS FIRM_ SIGN | FIRM_SIGN | FIRM SIGN DEROGATICN
Controllo dei certificali di origine del maleriali. in SGfeg
1.1. 2870.3.001 D
Review of the material mill certificate. 2870.4.001 D
Esecuzione delle saldature D31.
1.2, 2870.3.001
Execution of the welds D31. 2870.W.001
Controllo LP 100% delle saldature D31. P 4!4&
1.3. EZ 5006
100% PT examination of the welds D31.
Esecuzione delle saldature B31+B34 (dis. 2870.3.001) 2870.3.001
1.4. | e B41+B44 (dis. 2870.4.001). 2870.4.001
Execution of the welds B31+B34 (dwg. 2870.3.001) 2870.W.001
and B41+844 (dwg. 2870.4.001).
Controllo RX 100% delle saldature B31+B34 - [Rx 208/0g
1.5. | B41+B44. EZ 5013 U3[ag
100% RT examination of the welds B31+B34 -
B41+B44.
Controllo dimensionale. D 4
1.6. 2870.3.001 “os
Dimensional check. 2870.4.001
Prova pneumalica. o7 W3/ag
15. 2870.5.005 506
Pneumatic test.
Prova di tenula ad elio. . JTEN
18. 2870.5.003 * ﬂ:
Helium leak test. _
")

G2
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Y. Orlov
H = Hold Point - Punto Fermo JOB ST | DOC. No. | REV. | SHEET
E. ZANON SpA QUALITY CONTROL PLAN W = Witness - Convocazione
Schio Italy PIANO CONTROLLO QUALITA’ R = Report - Rapporto
2870 F 003 0 37
INSPECTION POINTS - PUNTI DI ISPEZIONE
Step Fabrication and control step Specification E. ZANON | DESY NON
Fase Fase di fabbricazione e controllo Procedure - DWG | HWR | DATE | HWR | DATE | HWR | DATE | HWR | DATE | CERTFICATE | CONFORMITA|  NOTE
4,5 °K COOLING PIPE - 70 °K COOLING PIPE Specifica
1. | (6060 T5) Procedura - DIS | FIRM SIGN | FIRM SIGN | FIRM SIGN | FIRM SIGN DEROGATION
Pulizia. \ A8 /a2
1.9. 2870.5.004 C6
Cleaning.
Controllo della documentazione finale. H_)eS/ot
1.10. N oz
Final documentation review.
s
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H = Hold Peint - Punto Fermo JoB ST | DOC. No. | REV, | SHEET
E. ZANON SpA QUALITY CONTROL PLAN = Witness - Convocazione
Schio Italy PIANO CONTROLLO QUALITA’ R = Report - Rapporto
2870 F 003 0 A7
IN_SPECTION POINTS - PUNTI D! ISPEZIONE
Step Fabrication and control slep Specification E.ZANON | DESY NON
Fase Fase di fabbricazione e controllo Procedure - DWG | HWR | DATE | HWR | DATE | HWR | DATE | HWR | DATE | certricare | conroruma|  NOTE
70 °K COOLING PIPE - 1,8 °K & 4,5 °K COOLING PIPES Specifica
2. |(ASTM A 312 TP 316L) Procedura - DIS FIRM SIGN | FIRM SIGN | FIRM SIGN DEROGATION
Controlio dei certificati di origine dei materiali. M S8/ng
21. 2870.5.001D
Review of the material mill certificate. 2870.5.002D
Esecuzione delle saldature D51 - D52.
2.2 2870.5.002
Execution of the welds D51 - D52. 2870.W.001
Controlio LP 100% delle saldature D51 - DS2. W astfo
23. EZ 5006
100% PT examinalion of the welds D51 - D52.
Esecuzione delle saldature B51 (dis. 2870.5.001) e 2870.5.001
2.4. | B52 - B53 (dis. 2870.5.002). 2870.5.002
Execution of the welds B51 (dwg. 2870.5.001) and 2870.W.001
B52 - B53 (dwgs. 2870.5.002).
Controllo RX 100% delle saldature B51 - B52 - BS3. W “5/o5
2.5. EZ 5013
100% RT examination of the welds BS1 - B52 - B53.
Controllo dimensionale. b 4%‘
2.6. 2870.5.001
Dimensional check. 2870.5.002
Prova pneumatica. 7 %6
2.7. 2870.5.005 2#[o6
Pneumatic test. zy(os
Prova di tenuta ad elio tubi 70 °K (dis. 2870.5.001) ed TEHS‘V "
2.8. [ 1.8 °K (disi. 2870.5.002 pos. 1). 2870.5.003 53{2?
Helium leak test of pipes 70 °K (dwg 2870.5.001) and
1,8 °K (dwg 2870.5.002 pos. 1).

S
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Y. Orlov
H = Hold Point - Punto Fermo Jos ST | DOC. No. | REV. | SHEET
E. ZANON SpA QUALITY CONTROL PLAN W = Witness - Convocazione
Schio ltaly PIANO CONTROLLO QUALITA’ R = Report - Rapporto
2870 F 003 ST
INSPECTION POINTS - PUNTI DI ISPEZIONE

Step Fabrication and control step Specification E.ZANON | DESY NOM
Fase Fase di fabbricazione e controllo Procedure - DWG | HWR | DATE | KWR | DATE | HWR | DATE | HWR | DATE | cermeicate | coneoruma|  woTe

70 °K COOLING PIPE - 1,8 °K & 4,5 °K COOLING PIPES Specifica

2. |(ASTM A 312 TP 316L) Procedura - DIS SIGN | FIRM SIGN | FIRM SIGN | FIRM SIGN DERCGATION

Prova di tenula ad elio tubo 4,5 °K (dis. 2870.5.002 &- ol TED 53/0s)
2.9. | pos. 2). 2870.5.002 L7 o6

Helium leak test of pipe 4,5 "K (dwg 2870.5.002 pos. d e

2). —

Pulizia. ( ) AB/42
2.10. 2870.5.004 L‘;*:,'E 06

Cleaning.

Controllo della documentazione finale. [0S0t
2.11. o3

Final documentation review,

(4
4
(=]
33
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Y. Orlov
H = Hold Point - Punto Fermo Jos ST | DOC. No. | REV. | SHEET
E. ZANON SpA QUALITY CONTROL PLAN i W = Witness - Convocazione
Schio Italy PIANO CONTROLLO QUALITA R = Report - Rapporto
2870 F 003 0 67
INSPECTION POINTS - PUNTI DI ISPEZIONE
Step Fabrication and control step Specification E. ZANON | DESY NOM
Fase Fase di fabbricazione e controllo Procedure - DWG | HWR | DATE | HWR | DATE | HWR | DATE | HWR | DATE | CERTIFICATE | CONFORMTA | NOTE
Specifica
3. |WARM-UP PIPE (ASTM A 312 TP 316L) Procedura - DIS M SIGN | FIRM SIGN | FIRM SIGN | FIRM SIGN DERQGATION
Controllo dei certificati di origine dei materiali. A5fat m s6/og
3.1. 2870.5.003D . (o]0
Review of the material mill certificate.
Esecuzione delle saldature B5S.
3.2. 2870.5.003
Execution of the welds BS5. 2870.W.001
Controllo RX 100% delle saldature B55. RX 2U¥pe
3.3. EZ 5013
100% RT examination of the welds B5S.
Esecuzione delle saldature C51 - C52 - D53 - D54.
3.4. 2870.5.003
Execution of the welds C51 - C52 - D53 - D54. 2870.W.001
Controllo LP 100% delle saldature C51 - C52 - D53 - P A5 (o0
3.5. | D54, EZ 5006 4560
100% PT examination of the welds C51 - C52 - D53 -
D54,
Controllo dimensionale. [ -n.;?/
3.8. 2870.5.003 06
Dimensional check.
Prova pneumatica. BT Mg
3.7. 2870.5.005
Pneumatic test.
Prova di tenuta ad elio. TEN s'ifaq
3.8. 2870.5.002

Helium leak test.

~N
[
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Y. Orlov
H = Hold Point - Punto Fermo Jos ST | DOC. No. | REV. | SHEET
E. ZANON SpA QUALITY CONTROL PLAN W = Witness - Convocazione
Schio ltaly PIANO CONTROLLO QUALITA’ R = Report - Rapporto
_ 2870 F 003 0 77
INSPECTION POINTS - PUNTI DI ISPEZIONE
Step Fabrication and control step Specification E. ZANON | DESY NON
Fase Fase di fabbricazione e controllo Procedure -DWG | HWR | DATE | HWR | DATE | HWR | DATE | HWR | DATE | CERTIFICATE | CONFORMTA |  NOTE
Specifica
3. |WARM-UP PIPE (ASTM A 312 TP 316L) Procedura - DIS SIGN | FIRM SIGN | FIRM SIGN | FIRM SIGN DEAOGATION
Pulizia. Eiﬁm AQ/LZ
3.9. 2870.5.004 5 o6
Cleaning.
<
Controllo della documentazione finale. Inﬁb«
3.10. a3

Final documentation review.

0g
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Y. Orlov
s b ) v . n L
QUANITECONTROMSERVICE @E. ZANON 2+
LIQUID PENETRANT REPORT el B
Customer DESY P.O. No, 659 / 430630011
Mfr*s works No. 2870 Drawing 2870.3.001
Equipment Cryostats Serial N* 10344
Item Criomodale Type 3 QCPN°, 2870.F.000 Siep 1.3
Description of materfal: 1007 Examnination of weld D31
SURFACE As welded Maochimed Grownd Forged Lominased
CONDITION X
INSPECTION X Water washable o Post emulsificable a Solvent removable
MATERIALS X Visible | oFluorese, | o0 Visible | o Fluaresc. o Visible 0 Flooresc.
Cleaner Acelone
Rotvel
Penetrunt AvioB
Emulsifier {
Remover Water
Developer Roatrivel U
Trade mark C.OM.
Light wave leagiu ! .
INSPECTION PROCEDURE
Chkaning: wiping with white rags and acesane Drying processc air < 50 psig
Penetrant 2pplication: by wet brush Penctrant min time: | $ minutes
Removal penetrant : wiping with white rags and wister Surfaces temperature: 18 °C
Developer application: by spraying Developing min. time: 10 minutes
Checking time: 10to 60 minutes Performed by Lewel Test plice Dace
Acceptance testing liquid: OK certificaies S. Lorla [} Schio 3006
Clesaing after Inspction: acesone S. Loda i Schio 31006
Result: POSITIVE ~ No relevant isdicotion was foond
Reference specification: E. Zanon No. 5006 rev. 3
X Accepted | Not Accepted Ref. To N.C. report No.
lssued by QCD Lev| Dute Reviewed by QCM  [lev.| Date
i lo| 301006 | lo
. Z8NON
Foroen " Gt EoN @ |2
« |3 # Jo - 40 06
— L4 T
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Y. Orlov
QUALTFY COMITOL SERVIGE |G E. ZANON s
Certificato N° ]
RAPPORTO DI CONTROLLO RADIOGRAFICO Regort No. Pag. 1 02
RADIOGRAPHIC INSPECTION REPORT RX 20506 Page _of _
Cliente Ordine N°
Cuntomme DESY P.O. M. 659 1 43063001 1
Commessa 2870 Disegno 1870.2.001
Mir work No Drawing 1870.4.001
Appareccchio IN® Fabbrica
Equpment Crymib Sadet a. 10344
Sigla PCQ N*
s Criomodule Type 3 phe ) 2870.F.002 Step 1.5
Reference Specification Quality level Object-film distance Material
E.Zanon No. 5013 rev.8 ! Comact AL 6060 TS
Instrament used Films Screen lead Penetrameter (1Q0)
Gilwdonl MT 3506-12 | Kodak MX125 o 10 ALEN
Source Tension (Kv) Current (mA) Exposure time Film procesing
Rx X | Ry o 130 3 W Automatic
Skecth = Location marks:
100 % Examinations of welds B31 - B32 - B4l - B42
Bock scattered chosx | Performed by Level Test place Dace
Skeich of execution method Pieropan P. I Schio 1110406
Examinad by Level Tes place
Dal Santo A. ] Schio 121006
2 10 : Mox Geomelric umsharpaess:
' ; FXd/D= 3 X 60 /700 = 0,26
I:j"‘ — Fimperholder: 1X 20
_\== Viewing: Siagleo  Double X
Accepted X I Non Accepted o l Ref. To N.C. report No.
l3sued by QCD Lev, Daa Verified by QCM Lev. Date
CANON g le | 0% L TE Zanon
agonl g A O £ Y
- 2| 6806
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Y. Orlov

\ A (008 o 2 ) YA
QUALTTY CORTTROL SERVIGE |G E. ZANON 5
' 33
RAPPORTO DI CONTROLLO RADIOGRAFICO e | rag 22
RACIOGRAPHIC INSPECTION REPORT RX 20506 Poge _of

Cliente Ordine N°

c DESY P.O. No. 659 1 430630011

Commessa 2870 Disegno 2870.3.001

AT work No Crasing 2870.4.00

Apparecchio N° Fabbrica

Equpment Cryostats Sedel o, 10344

Sigh PCQ N®

o Criomodule Type 3 QPN 1570.F.000 Step 1.5

Reference specification Quality Jevel
E.Zanon No, 50153 rev.8 ASME Vill Div, | =UW 51
Film Thickness Film Size Sensitivicy
No. Weld No. (mm) Welder " fem) Density 101 (A) | (B) Remarks
A B3l 5 EZ 43 24x10 37 @020 | /
B B3l 5 EZ 43 24x10 35 @0,20 1 /
A A2 5 EZ 43 24x10 34 @0,20 1 !
B [z 5 EZ 43 24x10 34 ©0,20 I !
A B41 3 EZ 43 24x10 34 00,20 1 !
B B4I 5 EZ 43 24x10 35 00.20 ! !
A B42 5 EZ 43 24x10 32 00,20 2 A2
B BA2 5 EZ 43 24x10 33 00,20 2 Az
e e~
/
7t
4
/
/
!/
/

(A) Opinion (B) Type of defect Be=vigs weaving faukts = ek of flon Feurdirest
1=Optimum Aseparsity D)= tauk froms bad chipping  Deimcsesplelc posetration Keshelodage arvities
2=Good At e bales Beslualt at chectrode eharge  1G=pas Inclssien Vet riekage In rial pos
3=To the liosit Bastags inchedon Bh=Lanlt 5t junclion of seus  Essloagitadionl orocks N=sut of alignement
4=To be repair  Eo=shups Bacs TV tost g3t e hond e Ph=tranvverss ceatha Heaxtalic inclavor

Accettato Noa Accettato Rapports non conformith N®

Accepied Not Armepiec Nt condormty separt No.

Emesso da QCD Data Yerificato da QCM Data Ispettore Data
ssued by QCD Date Verfied by QCM Data Inspector Cow
. ZANON ¢ E ZANON
35“‘"“ 2 121006 A O Bems @
a3 ’ M . g. 10-06
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Y. Orlov

QUALITIACONTROL

@3 ZANON s+

Certificatn N®
RAPPORTO DI CONTROLLO RADIOGRAFICO M'”‘ No. Pug. 14i2
RADIOGRAPHIC INSPECTION REPCRT RX 24306 Page_ol
Cliente Ordine N®
DESY ™ 649 / 430630011
Commessa 2570 Discgno 870,001
M work No Drawieg 2870.4.001
Apparecchio N* Fabbrica
Cryostats e 1034
Sigla PCQ N
o Criomodule Type 3 OCPN. 28T0LF.002 Step 1.5
Reference Specilication Quality level Object-film distance Material
E.Zsnon No. 5013 rev.8 / Conlact AlSI5I6L
Instrument used Fileas Screen lead Peactrameter (1Q1)
. - " F=040$ .
Gilardoni MT 350/6-12 Kodak MX 125 e 10 FEEN
Source Tension (Kv) Carrent (mA) Exposure time Film processing
Rx X | Ry o 160 4 25" Awtomatic
Skeeth - Loeation marks:
100 % Examinations of welds B33 « BM -~ B43 - B4
Back scattered check : Perfonmed by Level Test place Date
Sketch of execution method Pieropsn P. i Schio Varius
it Examined by Level Test place
Dzl Santo A. I Schio 14/1 106
E Max Geomelric unsharpness:
*_ﬁ i FXd/D= 3Ix60/700 = D26
—t L Filmperholder:  1X 20
—_—
.ﬂ_( \ Seeking S Viewing: Single o Double X

Accepted X | Nom Accepted 0 | Ref. To N.C. repart No.
Isued by QCD | Lev. [  Duta Verifled by QCM [ Lev. [  Dawe
E 221146 E. ZANON
x
30 | 2. 4-0f
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Y. Orlov
! ) . / vy ~ -.1 ! '4 o
QUIATTY GOMITHOR SERVIGE  |GE. ZANON
Certifieatn N°
RAPPORTO DI CONTROLLO RADIOGRAFICO Faport No. Pag. 2di 2
RADIOGRAPHIC INSFECTION REPCAT RX 24306 Pago _of _

Cliente Ordise N°

c DESY PO, 0. 639 / 430630011

Commessa 1870 Disezno 1870.3.001

MY work No Orawng 2870.4.001

Apparecchio N° Fobbrica

Ea Cryostats Sl %6, 10344

Sigla PCQ N®

Bom Criomodale Type 3 PN 2870.F.003 Step 1.5

Reference spocification Quality level
EZance No. 5013 rev.d ASME Vil Div. | - UW 31
Film Thickness Flim Stze Sensitivity
No. Weld No. (mm) Welder (cm) Density 101 (A) | (B) Remarks
A B13 2,77 EZ 43 24x10 33 20,15 1 /
B B33 77 EZ43 24x10 33 @0.16 1 /
A B4 2.0 EZ43 24x10 3.6 @0,16 1 /
n B4 2N EZ 43 24x10 3.3 @016 1 !
A B4) 2,7 EZ 43 24x10 33 ©0,16 1 !
B B43 Ay EZ43 24x10 39 00,16 1 !
) 844 e EZ 43 24x10 37 00,16 | J
B Bdd 2,77 EZ 43 24x10 36 00,16 1 !
/
j/
/
!/
[
'

(A) Opinion (B) Type of defeet Demgagzy weaving fualts C= luck: of fushem F=aderoul
1=Optimum Asvpmresin Bad= Tault fevan Reed chilppieg D= plete peaesrut K=airipkige avines
2=Good Absyren holes fo=tivsdt 1t choctrade chasge  1G=gas Inches) Vishriakage bo roed pass
3=To the limit Ba=dags inchasien D=Caull a1 jurction of sne  Essiagituiml eratks Xt of sbigrecvecont
4=To be repair Bbeviags lines [\Wetuegsies inclish Ed=tr erncii Harsetalic fpctonim

Acceltato Noa Accettate Rapporto nos conformita N°

Acompled Nt Accepted Net confasmity repost No.

Emesso da QCD Data Verificato da QCM Data Ispettore Data
baued by QCD Date Vigrified by QT Cata nepeier Date
E. ZANON 774
. Bazont s 21105
-
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Y. Orlov
QALY GOMTIROL SFVIGE | @E. 2aNoNg
Certificotn N®  Pae 1 di 1
CERTIFICATO DI PROVA PNEUMATICA Document No.  Sheet 1 of 1
PNEUMATIC TEST REPORT 'PT-"7| 33)06"
Cliente Ordine N°
Customer DESY P.O. No. 635%/430630011
Commessa Disegno N*
Mfr' work No. 2870 Drawing No,  2870.01.01,00
Apparecchlo N* Fabbrica
Equipmenl CRIOSTAT Serial No. 10344
Sigla PFCN®
llem CRY 3+ QCP No. 2570.F.003 rev.0 sep 1.5
Specifica di riferimento :
Reference Specification : E.ZANON No. 2870.5.005 rev.0
according lo DWG No. 2870.3.001 rev.0
Camern In pressione :
Pant under pression : [nside pipe.4.5"K shield
Capacita’ :
Capacity : ¢
Pressione di prova :
Fressure test : 20 bar .

N® di matricola manometro impiegate :

Used manomeler :

EZ 474.( 0 to 60 bar)

Ligquido rivelatore implegato :
Detector fluid employed : Nitrogen
Darata del manteaimento in pressione:
Pressure holding time : 30 mipuses .
Esito della prova : NESSUNA PERDITA O DEFORMAZIONE PERMANENTE
E'STATA RISCONTRATA.
Rosult of the test : NO LEAK OR PERMANENT DEFORMATION WAS FOUND .
Accettato @ Noa Accettato D Rapporto noa conformita N*
Accepted Not Accepted Not conformity report No
Emesso do QCD Datn Verificato da QCM Data Ispettore Datn
Issued by QCD Date Verified by QCM Date Inspector Date
P
16.11.2006 16.11.2006
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Y. Orlov
UALITY CONTROL SERVICE
Q c E. ZANON sz
MASS SPECTROMETER LEAK TESTING DocumentNo. TEN  58/06
- Vacuum pressure method - Sheet 1 oF 1

Customer  DESY P.O.No.  653/430630011
Mfr's works No, 2870 Drawing  2870.01.01.00
Equipment CRIOSTAT Serlal No. 10344
Iten CRY 3+ QCP No. 2870.F.003 rev.0 siep 1.6

Reference Spacification : E. ZANON No. 2870.5.003 rev.0

Mass specirometer : UL 200 by Inficon ( Leybeld )

Auxiliary pumping group : Turbomolecular TURBOVAC1500Wsec — trivac DEQA Laybold

Vacuum gauge :Combivac IT 2300 Leybold

Calbration leak (go).cat. 14408 TLO co=2,1x10E-9 mbar.ls-1 [dei‘g data : 26,03 2004

Vacuum gauge position : farest point from leak detector
Calibration laak position : farest point from leak detecior

Allowable leak : <1 x 10 E-10 mbar,|s-1
[Test ges : He Praszure He test 19 bar | Concentration :C = 96% | Tee! lem perature (1€)=15 °C
Correction coefficients : for the temperature K2=0.035C — over the yaers K1=0.001/or year

Calitration Ieak in testing conditions : qe = Go x (1-K18) x | 1# K2 x{ta-to)] = 1,51x 10 £-8 mbar L.s-1

Vacuum in the vessel : 4,0 x 10 E-5S mbar Vacuum in the analyzer : 1 x 10 E-6 mbar

Background signal in the mass spectrometer (n1) : 1 ¢iv. ( scale 10 x 10-9 )
[Signal with calloration leak in the farest point (n2) : 10 div. { scale 10 x 10-9)

Response time ; 2

Sensitivity in the mass spectrometar: qeNn2-n1} «1,51 x 10E-Q/(10-1}= 1,68 x 10E-10 mbar.l.s-1/dlv.

tme (minutes ) | Mass spectromeler ndicalion (number of division)
n1 0 1div. (scale 10x 10E-8)
n ¥ 1 dw. (scole 10x 10 E-9 )

CALCULATION OF THE TOTAL LEAK : Q=({n -n1) xqe¥{n2-n1) x W/C x 1/P2-P1 =
No Jeak greater than 8,84 x 10E-12 mbar.|.e-1 was found.

Result of the tes! : satsfactory
Remarks : 4,5°K shield pipe acc.to dag N0.2870.3.001 rev.0

Accepted @ | Not Accepied 0 | Ref. To N.C. repant No.

prsocd by QCD Date Reviewed by QCM Date

16.11.2006 v 16.11.2006§
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Y. Orlov

QUAIACONIIROISSERVICE

@&)E. zanon 'n

Certificate N° Pas 1dl)
Documnent Na.

CERTIFICATO DI PROVA PNEUMATICA Shest 1001
PNEUMATIC TEST REPORT PT - " | 35005
Clicnte Ordine N*
Customer DESY P.C. No. 659/430630011
Commessa Discgno N*
M’ wock No. 2870 Drawing No.  2670.01.01.00
Apparecchio N® Fabbrica
Equipment CRIOSTAT Serial No . 10344
Sipla PFC N®
Hem CRY M+ QCP No. 237%0.F.003 rev.0 step 1.5

Specifica di riferimento :
Reference Specification :

Camera in pressione :
Par under pression :

Capacita’:
Capacity :

Pressione di prova @
Pressuro tost ;

N® di matricols mampometro implegato :
Used mancmeter @

Liquido rivelatore impiegato :
Detactor fluid employed :

Durata del mantenimento in pressione:
Pressure halding time :

E.ZANON No. 2870.5.005 rev.0

sccording to DWG No, 26870.4.001 rev.0

Inside pipe. 70°K shisld

20 bar .

EZ 474. (010 60 bar )

Nitrogen

30 minutes .

Esito della prova : NESSUNA PERDITA O DEFORMAZIONE PERMANENTE
E'STATA RISCONTRATA.
Result of the tas! : NO LEAK OR PERMANENT DEFORMATION WAS FOUND .
Accettato B Nom Accettato D Rapperto nos conformith N*
Accepled Not Acceptec Not conformity report No. -
Emesso da QCD Data Verificate da QCM Data Ispettore Data
Issued by QCD Date Verified by QCM Date Inspacior Date
N
16.11.2006 16.11.2006
\
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Y. Orlov
UALITY CONTROL SERVICE
Q E. ZANON :2+
MASS SPECTROMETER LEAK TESTING Oocument No. L TEN: ;61108
- Vacuum pressure method — Sheet 1 or 1

Customer DESY P.O.No. 659/430630011
Mir's works No. 2870 Drawing 2870.01.01.00
Equipment CRIOSTAT Serial No. 10344
Item CRY 3+ QCP No. 2870.F.00G rev.0 slep 1.6

o —
Reference Specification : E. ZANON No. 2870.5.003 rev.0

Mass spactrometer : UL 200 by Inficon ( Leybold )

Auxilary pumping group - Trbomoleculer TURBOVAC1500Usec — ivac DEOA Leybald

Vacuum gauge :Combivac IT 230D Leybold

Calbration leak (co).cal 14408 TL9 qow2, 1x10E-9 mberls-1 IBuch'lg cate ; 26.032004
Vecuum gauge position : farest ponl from lesk detector

Calioration leak position ; farest point from leak detector

Allowable leak : <1 x 10 E-10 mbar.l.s-1

[Test ges - He Preesure He test .1 bar | Concentration :C = 96% | Test lemperature (1e)=15 'C |
Correction coefficients : for the tempersture K2=0.035™C — over the years K1=0.001Nor yeer
[Calibration kesi in lesling conditions - ge = qo x (1-K13) x [ 1+ K2 x(ie40)] = 1,51 10 £-9 mbar1.5-1
Vacuum in the vessel : 4.0 x 10 £-5 mbar Vacuum In the analyzer : 1 x 10 E-6 mbar
Background signal in the maes spectromeatar (n1) : 1 div. ( scale 10 x 10-8)

Sipnal with calbration laak In the fares! point (n2) : 12 div. ( scale 10 x 10-9)

Reeponse lime : 2'

Sensltivity in the mass spectromeler : gai(n2.n1) »1,51 x 10E-8)(12-1)= 1,37 x 10E-10 mbar.l.s-1/div.

time (minutes ) | Mass spectrometer indication  (number of division)
n1 0 1dw, (scale 10x10E-0)
n k) 1 div. (scale 10x10E-9)

CALCULATION OF THE TOTAL LEAK : Q={n -n1) x gaAn2-n1) x 1/C x 1/P2-P1 =
No leak greater then 7,22 x 10E-12 mbar,l.3+1 was found.

Result of the test : satisfactory
Remarks : 70°K shield pipe 60c.to dwg N0.2870.4.001 rev.0

Acceptsd @ |  NotAscepted D | Ref To N.C. report No.
Assged by QCD Date Reviewed by QCM Date

16.11.2006 16.11.2006,
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Y. Orlov
QUANRAG SEIGE | G)E. ZANON =
A2
N™ 452006
LIQUID PENETRANT REPORT - -
Customer DESY I'.O. No. 659 /430630011
Mir's works No. 2870 Drawing 2870.5.002
Equipment Cryostats Serial N° 10844
Item Criomodule Type 3 QCPN®. 2870.F.00) Step 2.3
Description of material:  100% Examinstion of welds D51 and D32
SURFACE As welded Maocluned Ground Forped L aminated
CONDITION X
INSPECTION X Water washable © Post emulsificable o Solvent remavable
MATERIALS X Vishle | oFluorese, | oVisible | o Fleorese. | © Visible o Fluaresc.
Cleaner Apstaone
Rotvel
Peoetrant AvicB
Eamulsifier s
Remowver Water
Developer Rotrivel U
Trade mark C.GM.
Light wuve lenglut !
INSPECTION PROCEDURE
Cleaming: wiping with white rags and acetone Dryiog processs air < 50 psig
Penstrant application: by wet brush Penctrant min time: |3 minutes
Remaval penetrant : wiping with white rags and waler Surfaces temperatere: 18 °C
Developer application: by spraying Developing min. time: 10 minotes
Checking time: 10 10 650 minutes Performed by Level Tem ploce Date
Aceeptanos testing liguid: OK curtificsies A. Dal Santo 1 Schio 161106
Cleaning after inspection: acetoas S. Lora 1 Schio 1601106

Result: POSITIVE — No relevant indication was found

Reference specification: E. Zanoa No, 5006 rev. 5

X Accepted | Not Accepied Ref. To N.C. report No.
lasued by QCD Lov Dute Reviewed by QCM  |Lev|  Dute
1o 161108 € ZANON 1o
20 ADdSows k
% #ﬁ?‘ 9| g ot
T -
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Y. Orlov
QUALNT @) E zANON =
43
Certificato N?
RAPPORTO DI CONTROLLO RADIOGRAFICO Ragor Mo, Pug. 14i2
RADIOGRAPHIC INSPECTION REPORT RX 24506 Page _of
Cliente " Ordine N*®
- DESY P.O. No. 659 /420630011
Commessa 2570 Disegno IR70.5.001
ME work No Orawng 18790.5.002
Apparvcchio N* Fabbrica
Ecuiomert Cryeststa vl 10344
Sigla PCON®
Bam Criomodule Type 3 QP N. 670 F.003 Step 1.5
Reference Specification Quality level Objoct-film distance Material
E Zanoe No. 5013 rev.§ ! Contact AlS] 3160
lnstrument used Films Screen kad Penctrameter {1Q1)
Gilardoni MT 350/6-12 | Kodak MX125 -] 10 FE EN
Source Tension (Kv) Curveat (mA) Exposure tine Film processing
R X | Ry o 160 N 25" Aulomatic
Skecth - Location marks:
100 % Examinations of welds B5S1-B52-B33
Back scatiered check : Performed by Level Test place Dale
Sketch of execution method Pieropan P. i Schio Varius
Examired by Level Test place
Dal Szato A. Il Schio 17711006
ﬁ 0L ! M Geomwaric unsharpness:
ey — FXd/D= 3% 60/700=0,26
]:;ﬁl_;' -~ Fimperdolder: 1X 2o
e
- "\ agtom Viewing Singleo  Dosble X
Accepted X | Noe Acoepted © | Ref. To N.C. report No.
medbyQCD | Lev.| Dot Verifiedby QCM | Lev. |  Dute
By ZANON :’._‘,-.:‘_-ll lo | 21106 E. ZANON
Jodg ron | ‘ o A X
- S| 0 2 .
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Y. Orlov
I " o0 ) y b (@ STofWAT :
QUANTACONTIRORSERVIGE @ E. ZANON ;2+
Certificato N°
RAPPORTO DI CONTROLLO RADIOGRAFICO Repat No Pag. 2di2
RADICGRAPHIC INSPECTION REPCART RX 24316 Page _ ol _
Cliente Ordine N*
Cumtomes DESY PO N 659 / 430630011
Commessa 2570 Disegno 2870.5.000
W work No Drmirg 25870.5.002
Apparecchio N® Fabbrica
Pt Cryostats Serial No. 10344
Sigla PCQ N
el Criomodule Type 3 ooP N 2570.F.003 Step 2.5
Relerence specification Quuality level
E.Zanon No. 3013 rev.8 ASME VIl Div, 1 = UW 51
nn::' Wald No. “‘t:"‘:;“ Welder w(':nf‘l'” Density s"fg:'"’ W | ® Remarics
A B3 amn EZ 43 24x10 3a 0,16 ] !
B B51 2mn EZ 45 2dxi0 4.0 00,16 1 )
A As2 145 EZ 43 24x10 3 00,16 1 !
B B52 1,65 EZ 43 24x10 9 00,16 I ]
A Bs3 2,717 EZ 43 24310 i3 00,16 1 !
B Bs3 N EZ 43 24x10 J4 00,16 | ]
- =
/.
/
/
/
/
/
|
\l
(A) Opinion (B) Type of defect [emslags wenning foalis C= lack of fusios F=angerout
1=Optimum Ad=purasity Mt faalt from desd cipping  Deinceampleic pesciration  Keshrigkagze covities
2=Good Ab=wrgrm hades Bestault ot edectradechunge  1G=gas inclisicn Voubrlnbogte b rosd puss
3=To the lmit Bamslags licusion [f={anli ot jurction of seam  Esvtoagitedinal eracks Newat of sligravsenl
4=To be nrnlr Ba=dags line IWetangsien Instush (5 racie Henetallic indhision
Accettato [ Non Aceettato .| Rapporto noa conformitd N°®
Acoepted Mot Accmpind Naot corformity repert No.
Emesso da QCD Data Verificato da QCM Data Ispettore Data
sved by QCD Dala Verified by QCM Data Intpecier Dt
E. ZANON #7
‘.l. Ganunl "’n‘.};“ 2121106 E m
L
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QUATIICONTROL
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CERTIFICATO DI PROVA PNEUMATICA

Certificata N® Pag 1 di
DocumentNo. Sheeti1of1

PNEUMATIC TEST REPORT o= [2s08]
Cliente Ordine N®
Customer DESY P.0. No. 6594430630011
Commessa Disegno N*
M work No, 2870 Drawing No.  2870.01.01.00
Apparecchio N® Fobbrica
Equigment CRIOSTAT SedalNo. 10344
Sigha PFC N°
ltem CRY 3+ QCP No. 2870.F.003 rev.Dstep 2.7

Specifica di riferimento :
Reference Specification

EZANON No. 2870.5.005 rev.0

according to DWG No. 2870.5.001 rev.0

Camera in pressione :
Part under preesion :

Capacita® :
Capacity {

Presslone di prova :
Prassure test : 20 har .

N® di matricola manometro implegato :
Usac manometer :

Liquido rivelatore impigato :

Inside pipe, 70 "K ppe

EZ 474. (0 to 60 bar)

NESSUNA PERDITA O DEFORMAZIONE PERMANENTE

E'STATA RISCONTRATA.

Detector Muid emplcyed : Nigragen
Durata del mantenimento is pressione:

Pressure holding time ; 30 minutes .
Esito della prova :

Result of the test :

NO LEAK OR PERMANENT DEFORMATION WAS FOUND .

Acecttato E Noa Aceettato D

Rapporto nom conformita N°

Accepted Nat Accapled Not conformity repart No.
Emesso do QCD Data Verificato da QCM Data Ispettore Data
Issued by QCD Date Verified by GCM Date Inspector Data
N
21.11.2006 21.11.2006
N
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Y. Orlov
QUALITY CONTROL SERVICE
E. ZANON se22
46
MASS SPECTROMETER LEAK TESTING Cocumen!No. TEN = 5106
- Vacuum pressure method - Sheet 1 of 1

Customer DESY PONo. 659430620011
Mir's works Nao. 2870 Drawing  2870.01.01.00
Equipment CRIOSTAT Serial No, 10344
ltem CRY 3+ QCP No. 2870,F 003 rev.0 step 2.8

Referance Specification : E. ZANON No. 2870.5.003 rev.0

Mass spectrometer : UL 200 by Inficon { Leyboid )

Audilary pumping group : Tubomolecular TURBOVAC15001sec — trivac DB0A Leybald

Vacuum gauge :Comblivac IT 230D Leybold

Calration leak (qo)cat. 14408 TL9 qo=2, 1x10E-8 mbar.l.s-1 I Building date : 26.03.2004
Vacuum gauge position : faresl point from leak detecior

Calbraton leak position : farest point from leak detector

Alowable leak : <1 x 10 E-10 mbar.ls-1

Test gas : He Pressure He test .18 ber | Concantration :C = 95% | 1 o5t temperatura (te)=15 "G |

Comaction coefficients : for the temperalure K2=0.035/°C ~ over the yoars K1=0.001/for year
Calbration leak in testing conditions : Qe = qo x (1-K13) x [ 1+ K2 x{te-to)] = 1,51x 10 E-O mbar.l.e-1
Vacuum in the vessel : 4.0 x 10 E-5 mbar [Vomumhﬂuwwwﬂx'IOE-Ombl
Background signal in the mass spectrometer (n1) : 1 div. ( scale 10x 1009

Signal with calibration leak in tha farest point (n2) : 38 div. ( scale 10 x 10-0)

Response time : 2

Sensitivily In the mass speclrometer : ce/{rn2-n1) =1,51 x 10E-Q/(38-1)=4,08 x 10E-11 mbar.| s-1/dN,

time (minutes ) | Mass spectromeler indication (number of division)

n1 0 1 div. (scale 10x10E-Q)
n k) 1 dv. (scale 10x 10E9 )

CALCULATION OF THE TOTAL LEAK : Q={n =n1) x q&(n2-n1) x 1/C x 1/P2-P1 =
No leak greater than 2,15 x 10E-12 mbar.| -1 was found,

[Result of the tes! ; salisfaciory
Remarks : QCP No. 2870.F 003 rev.0 step 2.8

Acceptod @ | NotAcccpted O | Ref To N.C. report No.
Jatped by QCD Dute Reviewed by QCM Dule

21.11.2006 21.11.2006
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Y. Orlov
QUARIAGON, @) E. zANON =2
Certificato N®* Pag 1di |l
CERTIFICATO DI PROVA PNEUMATICA Document No.  Shaet 1 of 1
PNEUMATIC TEST REPORT AT | 27061

Cliente Ordine N*

Customer DESY P.0O. No, 659/430630011

Commessa Disegne N*

M’ worck No. 2870 Drawing No.  2870.01.01.00

Appareschio N* Fabbriea

Equipment CRIOSTAT Serigl No. 10344

Sigla PFC N*

Ilem CRY 3+ QCP No. 2870.F.C03 rev.0 step 2.7

Specifica di riferimento :
Reference Specification :

Camera in pressbone ©
Part uncer pression :

Capacita’:
Capacity :

Pressione di prova :
Pressurg tes! :

N® di matriceln maonometro impicgato :
Used manometer :

Liquide rivelatore implegato :
Detecior fluid employed :

Duruta dcl mantenimento in pressionc:
Pressure holding time :

EZANON No, 2870,5.005 rev.0
according o DWG No. 2870.5.002 rev.0

laside pipe. 1,8 K pipe

20 bar.

EZ 474, (0w 60 bar )

Nitrogen

30 mismtes |

Esito della prova : NESSUNA PERDITA O DEFORMAZIONE PERMANENTE
E*'STATA RISCONTRATA.
Result of the test : NO LEAK OR PERMANENT DEFORMATION WAS FOUND .
Accettato e Non Accettato Rapporto non conformitha N*
Accepted ' Not Accepted Not conformity report No.
Emesso da QCD Data Verificato da QCM Data Ispettore Data
Issued by QCD Date Verified by QCM Date Inspecior Date
7N
21112006 E. ZANON 21.11.2006
U 7
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Y. Orlov
UALITY OL SERVICE
Q CONTR C E. ZANON ss2
MASS SPECTROMETER LEAK TESTING DocumentNo. TEN 5306
- Vecuum pressure method - Sheet 1 o 1

Customer DESY P.O.No. E50/430830011
MIrs warks No. 2870 Drawing 2870.01.01.00
Equibment CRIOSTAT Serial No. 10344
Ikem CRY 3+ QCP No. 2870.F.003 rev.0 step 28

———
Reference Specfcation : E. ZANON No, 2870.5.003 rev.0

Mass spectrometar : UL 200 by Inficon { Leybold )

[ Auxiliary pumping group : Turbomalecular TURBOVAC1500Wsec — trivac DOOA Leyboki

Vacuum gauge :Combivac [T 2300 Laybold

Calbration leak (qo).cat. 14408 TLO qo=2,1x10E-9 mbar 1.3-1 | Bulding date : 26.03.2004

Vacuum gauge position : farest polnt from lesk detector

Calibration leaik position : fargst point from leak detector

ANiowable leak : <1 x 10 E-10 mbar.Ls-1

Test gas : He Presswe He lest 119 bar Cencentration :C 5 85% | Test tamperature (te)=15 °C

Correction coomcionts : for the lempersture K2#0,035"C ~ over the years K1=0.001Nor year

Calibration lesk in lesling conditions - ge = qo x (1-K18) x [ 1= K2 x(le-10)] = 1,51x 10 -9 mbar L.&-1

Vacuum in the vessel : 4.0 x 10 E-5 mbar ]Vnum!nmemdm:ums-amhr

Background signal in the mass spectrometer (n1) : 19div, { scala 10 x 10-0 )

[Signal with callbration leak In the farest point (n2) : 52 v, [ scale 10 x 109)

Response tme : 27

Sensltilty in the mass speclrometer : qe/(n2-n1) =1,51 x 10E-0/(52-19)=4,58 x 10E-11 mbar.|.=-1/div,

fime (minutes ) | Mass spectrometer indication  (number of division)

nt 0 10 div. (scole 10x 10 £-D)

n 0 19 div. (scale 10x 10 E-9)

CALCULATION OF THE TOTAL LEAK : Q=(n -n1) x qal{n2n1) x 1/C x 1/P2P1 =
No leak greater than 2,41 x 10E-12 mbar Ls-1 was found.

Resukt of the test - satisfactory

Remarks : Cooling pipe 1,8'K acc.io 0wy N0.2870.5.002 rev.0

Acorpied @ | NotAccepted O | Rel. ToN.C. report No.

Jsspad by QCD Date Reviewed by QCM Date

21.11.2006 21.11.2006
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Y. Orlov
QUALITEG @) E. zANON 52«
Certificata N°  Pae 1 di |
CERTIFICATO DI PROVA PNEUMATICA Document No. . Sheet 1 ¢l 1
PNEUMATIC TEST REPORT PT- | 2906 |
Cliente Ordine N*®
Customer DESY 2.0, No, 659/420630011
Commessa Disegno N°
M work No, 2870 Drawing No.  2870.01.01.00
Apparecchio N® Fubbrica
Equpment CRIOSTAT Serial No, 10344
Sigla PFC N*
ltem CRY 3+ QCP No. 2£70.F.003 rev.D siep 2.7
Spocifica di riferimaento :
Referance Specficstion : E.ZANON No. 2870.5.005 mev.0

Camera in pressione :
Part under pression ;

Capacita’:
Capacity :

Pressione di prova :
Pressure lest :

N di matricola manemetro Implegato :
Used manomater :

Liquide rivelatore impiegato :

according to DWG No, 2870.5.002 rev.0

Inside pipe. 4,5 *K pipe

20 bar .

EZ 474. (01060 bar )

Detector fuid employed : Nilrogen
Duratn del mantenimento In pressione:
Pressure holding time : 30 minutes ,
Esito della prova : NESSUNA PERDITA O DEFORMAZIONE PERMANENTE
E'STATA RISCONTRATA.
Result of the lesi : NO LEAK OR PERMANENT DEFORMATION WAS FOUND .
Accettato E Nom Accettato Rapporto noa conformith N*
Accepted Net Accepied Noi conformity repert No.
Emesso da QCD Data Verificato da QCM Data Ispattore Data
lssued by QCD Date Varéfiad by QCM Dato Inspector Date
Y
E. ZANON
20.11,20065) | A O Sorws 20.11.2006
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Y. Orlov
ALITY NTROL
Qu CONTROL SERVICE E ZANON ,\M
MASS SPECTROMETER LEAK TESTING Cocument No.
= Vacuum pressure method - Sheet 1 Of 1

Customer DESY P.ONo. 050430630011
Mir's works No. 2870 Drawing  2870.01.01.00
Equipment CRIOSTAT Seriel No. 10344
tam CRY 3+ QCP No. 2870,F 003 rev.0 siep 2.8

[Reference Specification : £ ZANON No. 2870.5 003 rev.0

Mass spectrometer : UL 200 by Inficon ( Laybold )

Auxiiary pumping group : Turbomoleculer TURBOVAC1500isec — trivec DB0A Leybold

Vacuum gauge :Combivac [T 2300 Loysod

Calbration leak (qo).cat. 14408 TLB qo=2,1x10E-0 mbar.l.e-1 Buikding date : 26.03.2004

Vacuurn gavge position : farast point from leak detecior

Calibration leak postion - farest point from Ipak celector

Allowable leak : <1 x 10 E-10 mber.L.s-1

Test gas - He Pressire He lest 18 bar | Concantration :C = 05% | Test temparature (te)}=15 'C

Comection coefficiants : for the tempereture K2=0.035/°C — over the years K1=0.001/for year

Caibration leak in testing conditions : g = qo X (1-K1a) X | 1+ K2 x(te-t0)) = 1,61 10 E-0 mbar .51

Vacuum In the vessel - 4.0 x 10 E-5 mbar ]Vamunhlh-nniyuf:iﬂoE-meu

Background signal in the mase spectrometar (n1) : 1 div. ( scale 10x 10-0)

Signal with callbration leak In the fares! point (n2) : 24 div. { sca'e 10 x 10-8)

[Respense ime : 2
Sensitivity in the mass epecirometer | gef(r2-n1) 1,51 x 10E-8/(24-1)= 6,58 x 10E-11 mbar.ls-1/div,

tme (minutes ) | Mase specirometer indication [number of dvision)

n [} 1dlv. {scale 10x10E-9)

n ko) 1 dv.(scale 10x10E-9 }

CALCULATION OF THE TOTAL LEAK : Q={n -n1) x qel(n2-n1) x 1/C x 1/P2-P1 =
No leak greater than 3,45 x 10E-12 mbar.| -1 was found,

Resuk of the tast : satisfactory

[Remarks : Coaling pipe 4,5°K acc 1o dwg N0.2870,5,002 rev.0

Accepted @ |  Not Accepted O | Rel To N.C. report No.

Jsmied by QCD Date Reviewed by QCM Dole

20.11.2006 20.11.20056
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Y. Orlov
\ ! 3 ‘ \ N AUL S
QLT CONITROL SERVIGE |G E. ZANON =2
Certificato N*
rificate
RAPPORTO DI CONTROLLO RADIOGRAFICO Regort No Pag. 1di 2
RADIOGRAPHIC INSPECTION REPORT RX 24706 Page _of _

Chiente ’ Ordine N*

- DESY $.0. No 659 / 430630011

Commessa Discgno

B8 work No 1870 1570.5.003

Apparcechlo N® Fabbrica

Cryostats Serdel No. 10344

Sigla PCON*

e Criomodule Type 3 st 2870.F.003 Step 33
Reflerence Specification Quality level Object-film distance Material
E.Zazon No. 5013 rev.§ ! Coatact AlSl 316l

Instrument used Films Screen lead Penctrameter (1Q1)

Gilardoni MT 350612 | Kodsk MX125 e 10 FE EN

Source Tension [Kv) Current (mA) Exposure time Film processing
Rx X | Ry o 160 - 25" Aviomatc
Skecth ~ Location marks
100 % Examinaticns of welds B55
Back scattered check - Perfoaued by Level Test ploce Dale
Skeech of execution mwihod Picropan P, I Schio Varias
/ Examined by Level Test ploce
Dal Santo A 1l Schio 17711006
Max Geomelric unsharpness
FXd/D= 1,7x42/700=0,10
Filmperholderr 11X 20
Viewing: Singkn Double X
Acospied X | Non Acorped 0 | Ref. To N.C. report No.
Issued by QCD Lev. Data Verified by QCM Lev. Date
- Io 22/11406 E. ZANON
| ZANON 22
Gront |20 S x
o . 30 2- 4. o
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Y. Orlov
\ N A - o
QALY GOMTTROL SERVIGE |G E. ZANON 3+
Certificatn N®
RAPPORTO DI CONTROLLO RADIOGRAFICO Ragor No Pag. 2 di2
RADIOGRAPHIC INSPECTION REPORT RX 24706 Page _of
Cliente Ordine N®
DESY P.0. No. 659 /430630011

Commessa Disegno
I ook No e - 2570.5.003
Apparecchio N*® Fabbrica
Faupment Crysstats iy 10344
Sigha PCQN?

o Criomodule Type 3 acPiL 2870.F.0M13 Step 1.3

Reference spocification Quality level
E.Zanom No. 5013 rev 8 ASME VIl Div. 1 =UW 51
Film Thickness Film Stze " Seasitivity
No. Weld No. () Welder (cm) Density 101 | (B Remarks
A BSS 1,68 EZ 4] 24x10 3d 00,16 1 !
B Bis 1,65 EZ 43 24x10 38 20,16 1 /
/ ~
,/
Vi
//
/
{
/
/
[

(A) Oplnioa (B) Type of defect Be=shags wouring faalty Co Laek of Tusion Prangoronl
1=Optimum A= pocmity Bd= fanlt froem bad chigpitg  D=leconpleee prectmution Keshriskapge onitcos
2=Cood A= pras basbes Re=fardt ot clectraibe chmage  1Gogps Mclindm Veshrimbage e rore pass
3<To the limit Der=slags incloniva Bf=lault ot Junctin of sam  Ea=longiludinl craths Neonat 1 nligmanett
4=To be repuir b= g Bnes IWetupgvare inchasion Elrtrussvurse ks Hi=mutadlic incdaiva

Accettato Nom Accettato Rapporto noa conformith N*

Acoapled Nat Acoepied Not conlosrmity report No.

Emesso da QCD Data Verificato da QCM Data Ispettore Data
Isaued by CCO Dok Veriied by OCM Dot Inspecice [iae
E. ZANON 203 E. ZANON
4. Barani T 21006 A O Saw ,
rib Aea” £2. {1- o
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Y. Orlov
APPENDIX A.8 — Weld Records
QUALTIC GEIEE | G)E. ZANON 2
: i %—
Docwment N*: LI 415006
LIQUID PENETRANT REPORT — e
Customer DESY P.0. No. 689 / 430620011
Mfr*s works Na. 2870 Drawing 2570.5.003
Equipment Cryostats Scrial N® 10344
ltem Criomodule Type 3 QCP N, 2870.F.0N3 Step 1.5
Deseription of material:  100% Examination of welds C51, C52 and D54
SURFACE As welded Macchined Grownd Forged Larninsted
CONDITION X
INSPECTION X Water washable O Post emulsificable o Salvent remavable
MATERIALS X Visible | oFluorese. | o Visible | oFluorese. | o Visible oF}
Clesrer Acctone
Ratvel
Pemsiat AvioB
Emulsifier !
Remover Water
Developer Rotrivel U
Trade mark C.GAL
Light wave leaght !
INSPECTION PROCEDURE
Cleaning: wiping with white rags and acetose . Drying process: air < 50 psig
Penetrant application: by wet brush Penctrant min time: |5 minutes
Removal penstrant : wiping with white rags and water Surfaces tempersture: 18 °C
Developer spplicstion: by sprayiag Developing min, time: 10 minates
Checking time: 10 1o 60 minutes Perfoomed by Level Test ploce Dute
Acceptance testing liquid: OK centificates A. Dul Santo 1] Schio 21/10/6
Cleaning after irspection: acctone S. Loria 1] Schio 21/106
Result: POSITIVE - No relevont indication was found
Reference specification: E. Zanon No, 5006 rev, 5
X Accepted | Not Accepted Ref. To N.C. repart No,
fasued by QCD Lev] Date Reviewed by QCM  [Lev.]  Date
- P lo| 2110/08 ZANG lo
.ﬂ -"-‘-j"'?ON -..Jég E'OU
- B 20 w WY | W]
ace-- |30 i - ,u-;o-o&
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Penctrunt application: by wet brush
Removal penetraat : wiping with while rags and waser
Developer application: by spraying

Y. Orlov
" ¥ (o ) - ! ) [/ ;
QUALSTY GORTIROL SERVIGE | GE- zaNon;-
LIQUID PENETRANT REPORT “eemumnl Il
Customer DESY P.0O. No. 659 / 420630011
Mfr's works No. 2570 Drawing 1870.5003
Equipmscnt Cryestats Serial N° 1024
Item Criomedule Type 3 QCPN= 2870.F.00) Step 3.5
Description of material:  100% Examination of welds D53
SURFACE As welded Macchined Ground Forped Lacsnated
CONDITION X
INSPECTION X Water washable 0 Post emulsificable © Salvent remaveble
MATERIALS X Visible | oFworese. | o Visibie | o Fluorese, | o Visble o Florest,
Cleauner Acetoee
Rotwel
Peoetrant AvioB
Emulsifier !
Remover Water
Developer Rotrivel U
Trade mark C.GM.
Light wuve lenght !
INSPECTION PROCEDURE
Cleaning: wiping with wisile rags aad scelone Drying process: air < 50 poig

Pemetrant min time: 13 minutes
Surfaces temperarare: 18 °C
Developiong min. time: 10 minutes

Checking time: 10 to 60 minutes Pecformed by Level Test place Date
Acceptance testing hiquid: OK certificates A, Dol Sasto Il Schio 2W1106
Cleaning ofier inspection: scelone S. Loria 1l : 2311006
Result: POSITIVE - No redevant indication was found
Reference specification: E. Zanoa No. 5006 rev. $
X Accepted | Not Accepied Ref. To N.C. report No.
Issued by QCD Lev. Date Reviewed by QOM  |Lev, Date
lo| 21106 E. ZANON 1o
- A Dy Sarke w
la , |30
8400
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QUALIIECONTROL

SERVICE

@E. zANON
CERTIFICATO DI CONTROLLO DIMENSIONALE oo™ | pag 1 a1
OIMENSIONAL CHECK REPORT CD 2306 Pa_of _
o DESY 2'0‘.’: o 659 1 €30630011
E:‘_::’: 2870 m‘ See belon
mm Cryestats - Pipes :;:,' ,:' e 10344
-y Criomodule Type 3 el 2870.9.003

Descrizione del materiale:  Step L.6: Dimensional check 4.5 & 70° K Cooling pipe (Al 6060 TS) -

Dwg. 2570.3.00] & 2570.4.001

Waloal cesorpbor:

Step 2.6: Dimensonal cheek 1.8, 4.5° & 70° K Cooling pipe (AIST 316L) -
Dwg. 2570.5.001 & 2570.5.002

Step 3.6: Dimensional cheek Warm-up pipe (AIST 316L) - Dwg. 2870.5.003

Specificn | Specficaton Materiale / Nalerid Colata | Meal

/ ! /

Appareechio di controlio: Meter EZ 444 - Caliper EZ-30
Laser meter “Leica™
bunetwet Plexible mcter EZ 450

THE PIECES HAVE BEEN CHECKED

RESULT OF THE CHECK: Conforming to drawlag In accordance to applicable tollerance

Accettato Non Accettato E] Rapporto non conformith N*
Fcoopis Mot Accopied Not confermity repert No.
Emesso da QCD Data Verificato da QCM Dats Ispettore Data
Issusd by OCD Cale Vertied by CCM Dse Inpecin Dak
E. ZANON
ﬂ 2111206 Dol
2 206
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QUAYTICONITRON

SERVIGE

a3 ZANON 3¢+

Certificato N* Pas 1 dil
Cocument No.,

CERTIFICATO DI PROVA PNEUMATICA Shaet 1 of 1
PNEUMATIC TEST REPORT ‘PT - | 308"

Clieate Ordine N*
Cuslomer DESY P.O. No, 659/430630011
Commessa Disegne N°
ME" work No. 2870 Drawing No.  2870,01.01.00
Apparcechio N® Fabbrica
Equipment CRIOSTAT SerimlNo. 10344
Sigla PFC N*
ltem CRY 3+ QCP No. 2870.F.003 rev.0 sicp 3.7

Specifica di riferimento :

Refarence Specification : E.ZANON No, 2870,5.005 rev.0

accoreing to DWG No, 2870.5.003 rev.0

Camera in pressione :

Part under pression : lagide pipe. Warm up tube

Capacita’ :

Capschy : !

Pressiome di prova :

Pressure lest : 20 bar.

N* @i matricola manometre impiegato :

Used manometer -

EZ 474. (0w 60 bar )

Liquido rivelatore impiegato :
Detector flud employed : Nisrogen
Durata del mantenimento in pressione:
Pressure holding time : 30 minutes .
Esito della prova : NESSUNA PERDITA O DEFORMAZIONE PERMANENTE
E’STATA RISCONTRATA .
Result of tha lest : NO LEAX OR PERMANENT DEFORMATION WAS FOUND .
Acoettato E Non Accetiato Rapporto non confermith N*
Accepted Not Accepted Not conformity report Now
¥messo da QCD Data Verificato da QCM Data Ispettore Data
leeued by QCD Date Varified by QCM Date Inspactor Date
E. ZANON
20.11.2006 A 20.11.2006
\
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UALITY CONTROL SERVICE
Q E. ZANON ss4
60
MASS SPECTROMETER LEAK TESTING DocumentNo. TEN  57/06
- Vacuum method - Shest 1 o 1

Customer DESY P.O.No. 658/430630011
Mfr's works No. 2870 Drawing 2870.01.01.00
Equipment CRIOSTAT Serial No. 10344
Itam CRYO 3+ QCP No. 2870.F.001 rev. 0 step 3.8
Reference Specification : . ZANON No. 2870.5 002 rev.0
Meass spectromater : UL 200 by Inficon Leybold
Auxiliary pumping group : /
Vacuum gauga : /
Calbration leak (qo): cat. 14408 TL9 qo= 2,1x10E-0 mbar.Ls-1 lBl.ldhg data ; 26.03.2004
Vacuum gauge posilion : faresl point from leak detector
Calibration lask position : ferast point from leak detecior
Allowable leak : 21 x 10 E- 9 mbar ) s-1
Tost gas : He Caoncentration :C = 3 50% Tes! temperaiire (te) = 15C

Correction coafficents : for the lemperature K2=0.035"C - over the years K1=0.001/for year

Callbration laak In testing condiions - Qe = qo x (1-K1a) x [ 1+ K2 x(1e-10)) = 1,500 x 105-9 mbar|.s-1
Vacuum in the vessel : <1 x10-3 mbar lVacwmh tha analyzer : 2 x 10-6 mbar
Background signal n the mass specirometer (n1): 1 div. (scale 10x 10-9)

[Signal with calibration leak in the ferest pont (n2) : 44 div. ( scale 10 x 10-0)

[Response time : 1'

Sensithity n 10 mass spectromeder : K= gal(n2-n1) = 1,500x10-8444-1)= 3,5 x 10E-11 mbar.1s-1/div,

time (minutes ) | Mass spectrometer indicstion  (number of division)
n1 4] 1 div. (scale 1Dx 10E-9)
n 10 1 div. {scale 10x 10E-9)

CALCULATION OF THE TOTAL LEAX : Q=(n-n1)x qa{{n2-n1}x 1/C =
No leak groater than 7,0 x 10E-11  mbar.ls-1 was found.

[Resull of the test ; salisfaciory
Remarks : tracer probe technigue on warm up tubs wakis acc. to Dwg. No. 2870.5.003 rev.0

Aocepted 8 |  NotAcceped O | Ref. To NC. repoct No.
Aped by QCD Date Reviewed by QUM Date

20.11.2006}
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QUALTTY CONTRGOL SERMIEE  |@E. zanon s
ANUFA E’S DATA BOOK
S;.:« DESY 2":": o 659 / 430630011
oraryen 270 men—g :
:::::'d'h Cryostats :ﬁ:'rh 10344
!::' Criomodule Type 3 ;cc:!:‘ !
m‘“" XFEL
SECTION 4
List of Materials Employed
Emesso da QCD Data Verificato da QCM Data Ispettore Data
Isaved by QCD Date Verfind by QCM Daln Papacu Dote
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QUALIIY, %
U, SONTE ZANON
. E.ZANON..
Documento N° [M- 5406
LISTA DEI MATERIALI IMPIEGATI Document No.
LIST OF MATERIALS EMPLOYED Pagina 1 i 2
Sheat — of e
Cliente DESY N Ordine 6590420630011
Customer P.0.No.
Commessa 2870 Disegno Sce Below
Mir's Works No. Drawing
Componacnte Cryostots N° Fubbrica 10344 - 10345
| Equipment Sesial No.
Sigla Criomodule Type 3
Item Q.C.P. No. 2870 F.001 Step 1
Disegno | Pos. Dimcnsionl Matcriale Colata N* Costruttore Certificato Nedi rir
|_Drewing | Pos.| _Dimension Materal Hest No. Msnufsciurer | Test certficate | Ref.No.
W00l 1 OISV ALK FA4L 01680 e focine AANOMP-S TS ]
- 2 1160608840 ALRD Fa4L 1680 e fucine A9NOMP-4TS ]
- 3 OHBYLG0 AR F3ML 521660 lratficn: SSNDEFS6 1
. dA Plew b 190 raes aHl 11443 Wikosice Sl 202057205 a1
. 40 | Pk 10 am P65 GH 1144 Vikovice Qerl 21268725 a1
. [F50]
1 Plas: thi. 20 seem P35 GH ARTIDD Conn 4082511811 2
- BT Rod B 30 mm S355)0 N6 Metaktabe 1566 b ]
918
- 227 ™ 210488 SOLLAC
”;:, PPhe thie. 8 orom 266 GH 632020 2o TIE08 1699 3
- 10 | Moedic 12 nm Fedln. Kw 490612 Rasamaki 270041 L]
- 1 DEANIHx] 64 AL FI0dL 301660 Irarsfuc g SENORIF-576 i
- 4131 Beaabu
16 | Mucik 25 mm PGS OH 267211 Aty e 4
“ 2 | Muctn 16mn F265 GH sotrrans b~ 108524 6
- 3 | Aok 10mm P65 GH 14 Vikasice Seel 2126525 a
1K01LRg 1 Mate hk, 3O mm A40 JoAL INMOD ADererrn TS Wi 12
- 220 | Platsthit. 5 mm A24DJ0AL N 1490 ALZ 22 0MML ?
“ 3 | Mucokitmm A240304L m"_’;f,’.l FAFER 9029 1
- s Piete @2k 20 mm A0 304L THVA Aneiree 636382 (0272 1
. M| ek 28 mm A240 3041 N6 Acsrisex S040 1 T
- 15 m{;.u A2 Tp30sL u;mu Outo Kumpus NIS2800301 2
= o [ rwecsen | mwow | waes | owerms | mmmer |
Accepted B I Not Accepeed O | Ref. To N.C. repert No.
; Reviewed by QCM Date
E. ZANON
A.Ov, 15122006

Page 110 of 211




July 29, 2011
Y. Orlov

QUALICONTIROL

€3
E.ZANON...

Documento N* IM.- 54006

LISTA DEI MATERIALI IMPIEGATI Cecument No.
LIST OF MATERIALS EMPLOYED Pagina 2 di 2
Sheet — ol -
Cliente DESY N*Ordine 059/430650011
Customer P.O.No.
Commessa 870 Disegno Sev Below
Mfr's Worles No. Drasing
Componente Cryostats N° Fabbrica 10344 - 10245
Eguigment Serial No.
Sigla Criomodule Type 3
Item Q.C.P. No, 2870.F.001 Step 1
Disegne | Pos. | Dimensioni Materiale Colata N°® Costruttore Certificato NOdi rif
Drawing | Pos, | Dimension Materal Heat No. Manufacturer | Test certificaste | Ref No.
26000002 | 1323 | Flage DN @I CF A0 M4L Ses Dusaier n
- 12 Plste Ak ) AZ4D 3L 91346004 Avesn Pelurit D0351.EN “
- 13 Plow U 70 mm A240 N4l MHvse Aceripea 400387 1027 1]
- 7 o lm.ﬁ AB12 TRI0AL 419520 K- Clo182 n
- 16 | Mok Xam A0 3L NIV Acxima oK 1mn 13
. - _a A240)16L se6102 Macepgs an n

Accepted E [ Not Aceepted O lﬂd'.foﬂ.c.mﬂﬂ.

Issued by QCD

Daze

Reviewed by QCM

Date

157122006

18122006
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@ EZAl\m‘j.

*d

UL W ACONTR

LISTA DEI MATERIALI IMPIEGATI

Document No.

Documento N° IM. 5506

LIST OF MATERIALS EMPLOYED Pugina 1 di 1
| Sheet — of —
‘| Cliente DESY - N° Ordine 659/420620011
b Custoner P.O.No.
Commessa 2870 + Discgno Sce Below
+| Mir's Works No. Orawing
Compaonente Cryostats  * N° Fabbricu 10344 - 10245
;| Equipment Serial No.
Sigha Criomodule Type 3
<|uen Q.C.P.No. 2870..002 Step 1
Disegno | Pos. |  Dimensioni Materiale Colata N°® Costruttore Certificato | N°di rif
Orgwing | Pee. Dimension Malerial Heat No. Menufacturer | Test certficate | RefNo
veruddor |* vt mdEakfsea | A0 dl6L nms c“"""! : 4831951 10
. et} B € sern A2 I6L Ba2160 =l ALZ Ak 0
- 3 g?u& A0 316L w4118 Ugioo & ALZ oy "
- Bi2 | Ploeibic 6om A0 306 604118 Upne & ALZ 2WL6EKI0HIY n
- s | Muekkiomn A240 316L E 520008 Ugine & ALZ 203 608182 5
s 2100 AZ [roT 2
0 Fale taic & mre AJ@) 316L PP Ugise & ALZ 20SKOLONS) 3
- 1| Pwcokioae A20316L £ 20 Uglsn & ALZ 0950061823 1

Reviewod by QCM

Dace

151272006

15/12/2006
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QALY GORTRON SERIE | @ Ezanon.
- i / e
Documento N* IM- 5606
LISTA DEI MATERIALI IMPIEGATI Document No.
UST OF MATERIALS EMPLOYED Pagina 1 di 3
Shest — o R
Cliente DESY N* Ordine 659/430630011
Customer P.O.No.
Commessa 870 Disegno See Below
Mir's Works No. Drawing
Componente Cryostats N*® Fabbriea 10344 - 10348
| Equipment Sacial No.
Sigla Criomodale Type 3
Item Q.C.P. No. 207&F.003&§1,1 -21-3.1
Disegno | Pos Dimensioni Materiale Colata N® Costruttore Certificato Nedi rif
Drawing | Pos. Dimension Maternial Heal No. Manufachrer | Test cestificate Rel No.
wm3200 | 1A | Pimeuk b m“l""'! E"""'Im : HIT0G01 Avonexd 4 4EVA n
- 1B | Puscuk G gnmxwm-ms_m“ HIT0601 Aviomedd (04 14EVA 1
- 2 Piste thie. 6mm _E;T;':m"'m HISE801 Avinnssl o401 29A 1
i Alrrivi . 1 IKVA 7Y
3 Pinke i, érrm EN AWAOSA HI70601 Avonead SRULISLA ™
&5
67
HOT0701 DOMON A 19
2 89 Alseniniun
::;‘l] PMate gk, Jom N AW-1GS0A :::;:‘I, Avooes m:l”u: g
»
. 12 4.5°K Tude 506573 G452 - 11300 Alesa dulia S.p A &m0 as
a Daratlie Coupling r e
r w“ Al ¥8) - 316 So¢ Deasier Q I
L2974 Tubeees 21 3
- ZAP Tubsces 238177 3
- 3%|  oeaiaor A2 TpaI6L 2929%0 Schocier Bleckma c2nis i
LAB17 Crengwos Spesiaty Hasum »
050710 Walshink Ernerprise CABMD s
p———
. » i) f ASI TpI6L vaol41 Brasinon (nfustbes 96234 M
- M| Phs k. bmes E‘w‘& HUPSE0! Jrr— 03691 75¢A 1"
W | 12 | Pecoa e Bﬂ';‘,:‘fé e Aviceens) 084M2VA 19
wader | 18| Pk sn E‘ﬁ:’;‘é& HIN Aviemets) 08 1ARVA 17
- Alminiven .
2 | Pawdkdan | L0NRROE 108601 Avissctal 00SBI23A 15
1
. HEmI 004212V 19
- l’; 'l" Plae 4k, Imm E:"a';&“m HO81 201 Avieencta) QDSIIA 2
”:3: A HOI7 GBSR13NIA 2
- 12 45 Tude 0TS 05652 - 11369 Alesa Make SpA. [ a5
Accepied Not Acceptad 01 Ref. To N.C. report No.
Isseed by QCD Date Reviewed by QCM Date
E. ZANON
150122006 | LACY S 150122006
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€6
y & \ | ) ! 041 o4 i &
QUANITCONTROMSERVICERME S 7 0 T
Documento N* IM- 5606
LISTA DEI MATERIALI IMPIEGATI Document No.
LIST OF MATERIALS EMPLOYED Pagina 2 di 3
Shot — o T
Cliente DESY N° Ordine 659430630011
Customer P.O.No.
Commuessa 2870 Disegno See Below
Mfr's Works No. Drawing
Componcnte Cryostats N* Fabbrica 10344 - 10345
Equipmant Serial No.
Sigha Criomodule Type 3
Item Q_I:.P. No. 2B70.F.003Step 11-21-3.1
Disegno Pos. Dimensioni Materiole Colata N° Costruttore Certificato N*ai il
Drawing | Pos. | _Dimension Material Heat No. Manufacturer | Testcetificate | Ref.No.
weamn | M mm Al S - 300 See Desaier &
L2079 Tutsexx nBR 3
; AP Tubesx 2807 7
. 83| g AM2 TRAIAL =m0 Schothy Bicckesern Qs *®
LARATS Changwse Speciany 114s0m »
2050719 Welstiak Enrprise CABHO 0
- n Finte Bk fervm m&mm HIBs@1 Avicornd SDI012HA 18
PO HOXT LOMI2NA 1
W02 | 12 | Mook e HO6 1701 Avones LOM0IA
EN AW-1080A WO 1797 L0401 1IA w0
L9 Tudaces 20812 %
AP Tuvaces ™ =
umseor | 1A m.':':: = A2 TpII6L 92080 Seboder Dleckmans canlis u
b Lasaze Crergwon Spzziaty 11454250 3
10307410 Welyink Esterprioc [ w
—_—
. 2 Mote dsk feren AUDIR '},‘fg Avews Pelesit 3101814 "
. 3 | Muetk dem A0 J16L 31258 ez 19ar 1
. ‘ Pete Dk A260 3160 Ex21¢0 ALZ s n
wnso2 | 1 P A2 TpolEL m DMV it 3;
L2979 Tobeaoex a2 3
P2  proves 238177 »
- 2 TN AN2TpII6L 1028 Schceber Bleckram o213 3
030,122, LA Chaegaon Specelty 11450200 39
l 1030710 Welldirk Balerpeise canm 40
Tube
. alats A3 TpII6L v [ 96234 ¥
:d — Codgeebus
- 4| A ak 3am A20 3L 32856 s 14 16
pa 7 Mete B o A0 IR EX22100 ALZ AN b ¥
Accepied B I Not Accepted O ] Ref. To N.C. r=port No.
Jsswed by QCD Date Reviewed by QCM Date
151272006 |§122006
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! \ r D 0 ! | - cﬂ
g inl 8/ o o AN
QUALITYACONTROSSERVICE, E.ZANON...
Documento N® IM- $606
LISTA DEI MATERIALI IMPIEGATI Document No.
LIST OF MATERIALS EMPLOYED Pagina 3 3
Sheet — of ——
Cliente DESY N? Ordine 659/420630011
| Customer P.O.No.
Commessa 287 Disegno See Below
Mir's Woriks No. Drawing
Componente Cryastats N° Fabbrica 10344 - 10245
| Equipment Sefial No.
Sigh Criomodule Type 3
llem Q.C.P. No. 2870.F.003 Step 1.1 -2.1 -3.1
Disegno | Pos. Dimensioni Materiale Colala N° Costruttore Certificate N ril
Drawin: Pos.| Dimension Materisl Heat No. Manufacturer | Test cedificate | Ref,
2X005.00 ;: lllﬂr LS A3 Tp3IeL N6 Niwpu Swinles 2004382911 2
- 2 | Pucok e A0 316L 1128% T ) 10
= T g i 7 ) mu s |
2 UIO?:J,&I AR TR 350040 DAV 9379 35
. a1 a’:':: A2 Tp3IEL arz53s (Iml cmss 0
. 513 | RemaeONIGCF 316L ) Acciierie Vedbrsns 23103 3
- 24 | Ptk tme A2 18L 22100 ALZ ayssTs? n
206001 I Fate ik Mmm A240 J0ML SN Arenirot Aee 210 2
- 1-13 Pate Ak XMwnm A0 IML THVE Aceriras e 122 13
Accepied @ 1 Not Acoepied O [Rar.ToH.cnponm
Issued by QCD Date Reviewed by QUM Daze
[E. zanon
150272006 | LAO% 15/122006
>
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C@W-5, TV TUV  Nikopol Stainless

AR AT
s, e Ese- Tube Mill

AN L

53201 56, Trubnikov Avenue Dn vik n Ukraine tel'fax 62) 2-51-54
TpeOon am Cepragesar gpucyormax ncomond N MwPoge | Jlmcron'Poges
Inspection Centificale Metaria) Test Cortificute No. 20043029-11 1 2
CEN 10204318
Sk METALSTEELL DIV, DI SO.GE.Par SpA
Castoer
Crporn momyvesns
Courtry of destinatice ITALY
Arpxe
Adgen Via per Moahdine, 26012 Castellesne, Cremona
Kewnpaxr Me'Contract No 137

ASTM/ASME: A-SA 312-03; ASTM: A-999/999018.01;

HT/VSpeaification RE LE
NACE MR 01.75-00.
Coocch s Meltng proscss EAF+AOD Mipxupoama/Marking  NSTM
Cocraume pocrassnt / Sile of delivery urTevn xowrporepa / lnspecie’s wamp
pasivated [31]
: Tngpone-
Coprament / Range of sizes m
[ papes ooy nwsssl | el | werpasd | ese st e prmsgedDimensions, MPa
e— Sroal grude HotNe. | Pzma | - Tom Net weighe, mm
Lat Lepr, kg
— m
3709 TP 3163161 912361 55 320 s5i4 0D42,16 x 1,65 WT oKX
X 4570-7315
3736 | TP3IG3106L 912381 55 292 522 0D 42,16 x 1,65 WT oK
x 4570-7315
TOTAL: | 111 612 1036 COPY CONFORMING
TO THE ORIGINAL
Melakzteol l
Sizinless Siel Servical3s
Vs. Crd div. di S9.29Far. S.pA
Ms.DPT. - ] I
Col Ol LORENAY
! SN |/
SIGNATU
mmafdue 08112004 mm:m:__@.%}w ,
<~ i
vV
TS
142
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2

PE3YJILTATHI HCIBITAHHH / TEST RESULTS ﬁ
MEXAHHHECTHE KCMBITAHMAMECHANICAL TESTS Qo)
npray [IETTTS ) anpasmeae Teun wpea | apowsoen | paim- ylagwas recp- -
Let Na Heat oOram ool pRIypa | Toxywme e woans | womsend | oo
Nao T Tent ronuTaad/ ™ pactswonm | Elos Toygect Rockwell
= cirestion Tet Yuld Tensilo pethn ""Q'- Handeoss,
Specinm targemiture, | ety | sregih, % sm HRB
No. ¢ MPy MPa
3708 911361 L loegitadimnl, 20° 245 550 41 78
2 width 2% 630 45 75
1736 912361 L gage leagth 263 610 RE3 75
2 12,5 mn 308 640 42 m
PEIVETATR MYKPOCTPYXTYPAY ',
MICROSTRUCTURE RESULTS
TEXHONOMMYECKHE HCIWTAMY
TECHNOLOGICAL TESTS flatteming — 1 - 2 stage ~ ncceptable.
HOTIBITAYA HA MEXXPHCTANTHTHYIO KOFPOTHIO
INTERGRANULAR CORROSION TEST A 262, Practice E — acceptable.
WCITLITAHME HA COOTBETCTEME MAPKM CTAIL
FOSITIVE MATERIAL TDENTIFICATION - 100% satisfactory.
HEPAIPYIUAIOUPAR KOHTPORM
NON-DESTRUCTIVE TEST METHOD 100% hydre-testod — acceptable.
NFAEANHA Tubes arc heat treated : 1060 C bolding time 5 minutes then cooled by water,
ADDITIONAL REMARKS
100% Baoyuinmsadi Kosrvjois, Spontpa PAMCEHOR Il MESMEUIIBANNE apos’
VISUAL INSPECTION, DIMENSIONAL MEASUREMENT — SATISFACTORY.
NOTE
T manufacturer gusesstes (hat (he material ks (o conformity with the Presswre Eqaipesent Directive
(PED 972VEC), ansex 1, ddouse 4.3, and the prvpertics of the material arc as follows: Edompation after rapture Is no less
thian 14% aad its bendiag roptere coergy Is 20 Jess than 27 J at a temperature net greater than 20 °C accending to the
clouse 75 of the nnnex | of PED 97/ZNEC.
AOAA XHMIYMECKHX JNEMENTOB, B % / CHEMICAL COMPOSITION, %
nmuma X
THeat No. C Ma Si P s Cr Ni Mo
91235] 0,030 | L,il 031 0,034 0016 (17,0 11,00 2,06

(qu Tov  TOV
..".a‘:.'.'."..j = BET  rraldate OR11.2004 W#W_M%S;Gy
(V4
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Siiaey wATA WL

wuea

- OMV STAINLESS Itaiia 5.7, @

i #8, 30 26083 Coata Veipine (RG] "
ot £ 68 ETE.001 « Fma (ESIITIEM MoK
, meii dmviEaly G aom 02,06055
=T 4 et seATe |
s ¢ CERTIFICATC DI COLLAUDD Pagalpegire Vi

3.1.8 - EN 10204 (13520A1:1997 |

Purchoser | Cliante ELVINOX SRL.
aadrass ) \pﬁno ' LOCAUTA‘GMCINA FAUJTNAALBARATC .
Custemer Order) Orvee Glente . A2.001223 date 0ITNWICO2 .
DMV Ret. Yder | ltam Commasd ! Pas 0000208612/000008 .
Pan num! ar ] Parl nuaidas .
sraduct ¢ Moo ol pradeito .
Spamiexs Stzinless Steal Colu Finished Fipas Solution Annvaled free prem Scela  Plein Ends ;qum Cut nnb:mui
?unlr.s.f-uchmm Sclwelirzazione Lbters da Cssdo r»mamm.u-:-suj
Ypecifics fon) Norme aaman:-ﬂl ASME SA-312 ED. 2007 DN 47458 PK1 UT.85 NF ASSITT i
86
Grave! . ceidlo 1P¥18 TPIMEL 14401 1,404 21CNO 1712 Z 6CND 170
Tolerant =/ Tolsrmasd ASTM A 312-008 AW ‘
Marking Marcelive {I.OGO_D‘I-IV) ASTIIASME ANSAII2 -1 17-TP216 TP316L 1,64011.4406
Z2CNT1T12Z8CNDAT1Y ShL HS1 H. {HEAT) NPS 1 12 SCH 38"
oATV-1 IF BUNDLE {wUNDLE} '-!
Heat 1€ 1 NoIN'  Welght!pue Totsl langth { }g. OB1OE WS Lengthiic. i
470012 L 105,00 Kg s300m NP1 12 SCH 5SS 516207315 mm
ToL 38 806,00 Kg 5300m - . e ,
veat ¢ C ots 4TOONZ Melting Frocess [ Fusons Clacirle ) Setrco + VOD
Chemic ) snalisys / Anaks) Chimice |%)
c s M P 5, &% T wM__.® H
e 16,500 2.000 11.000 i
Max 0.030 10000 200 0.040 00300 13.000 1000 2403 12.200 0.d013 1
How ) okt 0013 03000 159 0029 00030 18559, 0280 2010 1123 00003 _ .. 1
Mochs lcai and Matallurgicad propacties / Fropriotd wm .'QM.- o .
Tenah st | Traziora (ot 20 °C) . '
Direcl. Y.5.0.2% Y5, 0.0% uTs S2sd SN0OmMM l
Rp D.2% Rp 1.0% Rm Al 5¢ A SOmm i
. LengfTrans e 2o MPa L/ % 1
Wi 205.00 240.00 51500 4500 35.C0
Max 0eC.00
No/ |7 988234 L 308,57 150,00 008,97 T 14 4040
Mo i 7 68R51 L 281.52 116.72 80117 49,43 46.00
peg ) 1008554 . 281,78 12185 e00.57 .57 40,42
Mo 1 & 990Y7 L n4e2 345,65 s02.21 anm 46,20

32430 RLIE -] §1807 an €100

O

No ! 99038
HAR ‘NCSS TEST | Ourezzd

Nojf ¥ 881 Requlred / Richiesto mmmmu caanuio 0,00 181,00
NeJ \° 9351 Requirsd | Richiesle HRE max 00,08 Resul ( OlsOuN 60,00/ 07,00
xo ! A 58856 Required/ ficivests HRD max 90,00 Result) Ouenwia 79,00/ 80,00
Ne ) W 89037 Required [ Hichieso nRB mex 50,00 Racult/ Cuonuto 1,00/ 82,0
Na | 8¢ 59033 Ruguired ! rucrlesio HRE max 90,00 Result Qranues w.gom.fo e e
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s smmamemE

-
FPUN ANYY AT WY FAA UNBNIQIGY A A,
ANVIMNL SRL

U

Vis Pis, 3 24083 Costs Vereoao (B3]
Toi: COSIT4.5Y) - Pow NALLTIEI4
cmp'l; Brrebia R amv-Liainlads £

NSPECTION CERTIFICATE
CERTIFICATO D1 COLLAURD

v ot

3.4.0 « EN 10204 :1992-A1;1997

FLARNG 'EST ! Atwrgemenio

Required Richissio NF A 49-056

RING EXE \NDING TEST / Manarastum 3nats
Requlred Ricniaste DIN 50 137

FLATTEN <G TEST/ Schiscclam4nio

Regulres  Rlcalesta ASTM A 999 :
CORROS N TEST§ Comaskons )

Raquired Achieato ASTM AZEZPR

CORROA IN TEST/ Covrosione

Required ARicnisde €N ISO J851.2 A PR purt 2 met. A

CORROE ON TEST (¢ Corosiens

Reguirgd * Richiaste NE A 0SB T

Other tes s and declarstiens / Alre prove & dieNaraziani

Heat tree mant [ Traltamonto rermico 10TV'C

PM! gxar Ination f Conlrodo mogsalinid

Vigual a1 3 dimansionil wxumination [ Confrole vzl ¢ dimensoneh
Eddy cus ent teseting | Conlrollo Edoy current ASTM A 939

Matanal ndccordance with 1 Materlale b socorglo a NACE MR 91,75 2000
No wald epair

Nessuns “paazione mydignts caldaurs

Tubes a ¢ free from Mercury contaminaton
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DMV STAINLESS Italia s.r. @y
Via Pld, 30 24082 C Yol -
‘I‘.elt LA LENA T -r-':m'::mm? No/N )
vl derdatAlory 4tinled s com 05.01986
| INSPECTION CERTIFICATE
i CERTIFICATO DI COLLAUCO Pagalpagina 112
\_// 3.1.B - EN10204 : 109131 : 1935
— 287 00
Purchaser | Cioite © % & . ELVINOX SRL ,
cress ! indirizeo LOCALITA'CASCINA FAUSTINA ALBAIRATE .
Customers Crder ! Orcine Chente AS-COTSTA cate mpzmoe .
1014V Rol. Grder | e . Gommassa / Pos 0000215262/000007 ,
|Part number 1 Past mumbar . NA
Product / Tipo o prodotio
Sesmioss Stalnloss Stael Cold Finlshed Plpes Solution Annozled Froe From Scale  Pleln Ends Squars Gut Doburred|
l‘fuhls.a Inox 3 Fraddo (Pipes) Solutbizzazione . Liere de Osside  Taglo a Squadrs Estr, Lises Sbav
iSgecification) Narmo NT A 49117 09.85 ASTM A 312008 DIN 17458 PK1 07.85 ASWE m-lz ED.
2001
. 4
Igmm Acciaia Z2CND 1742 26 CND 1711 TP318 TPHEL 1,4401" 1.4464 4
| olarances ! ToVeranze ASTMABIZ01A AW P
Mardng | Marcaturs {LOGO | mmwm;wan <M117- ZZGND‘IT mq.mwn i
' 1,4401/1.4404 TPI16(TP316L HS1 SEAMLASS H‘.{ﬁE{ NPET2'SEN 55
i ' 43,3x4,80 DMV IF BUNDLE {(BUNDLE)
{Hnt [Col . No/N*  Wegnipasso  Totllongthilg. OD/DE  W.Th./Sp Length/ig.
“FO2840 12 354,00 Kg 141,00 m NPS112 . SCH .53 - .5182/6600 mm
[Tot. 18 354,00 Kg M",00m | . ' -
(Hoat / Colefo F02840 Melting Process | Fusions - Eiectrie/ Sltiico + AOD
;Chemical analisys / Analsi chimice (%) .
) Cc = Nn P S . Cr Cu Mo NI .- B
Min E:‘ . . T T 16.500 " - e I.UWI i T.f‘h&-.-,j;c:b l:'.l"t Imee 20
B 0.030 1.0000 ?uo 0.040 0,030 18,000 1.000° 2400 1:'.6:‘:0"'600’15
Haal / Coleta 0.019 04500 - 1.83 - 0.025. -o.oosu /16,520 ‘- [rd0g fzmo 1220 '(m
Mechanical and Metsllurgical Properties / Prupreta mmut o rmmm
Tonsile tust { Trazions (st 20 °C) TRTTII.
Orecl. ¥.8.02% .YS.1,0%  UTS, EI565VS0  BISOmm . SO
: . Rp02% Rpl0%  RmAISEVSo *AllEImm LT
t - Leng(Trens P MPa s % % ot 4234
bin 20500 24000  §1500°  4500.  35.00 1
Max £50.00 : 8 Tla
No/N* 174577 L 34282 370 619.0S 49.43 46.00
HARONESS TEST/ Ourszze _ - AP
[No I N* 174577M/230445 Roqulred | Richissto HRB max 0,00 Result/ Cttanufo 82,00 /83,00
FLARING TEST ! Alargamento s o
Requirsd f Richiests  NF A 49-355 R,o'culu_c;&om;? OR! 0K
A BB -
NG EXPANDING TEST / Mandrinsturs analio , . it : P
quires / Richvesis  DIN 80 137 Result { Otlenuto OK 1 OK.
LATTENING TESY | Schiacelamenio
Rogqulied / Rkiesto ASTM A 099 Result /| Otfenwto OK/ di rif
CORROSION TEST / Carasins e ’ 255,
Required | Richiesta ASTM A 262 PRE ) . Rosult / Oftanito OK / E
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DMV STAINLESS ltalia s.r.l 111
,?\ Vin Plé, 30 24082 Cestd Veiping (BG) Mol
Tol : (05.975.011 - Face ;035371024
ol dantaBarr cluniess can 05.01986
" INSPECTION CERTIFICATE Rt 4

S ; 3.9.8 - EN10204 : 19914A1 : 1995

commmw Cm-n:bru

Required | fichiesto” EN 150 3651-2 A PR part2 mat, A Rusult / Otienuio OK [ OK
CORROSION TEST ) Corrosione .
Required { Alchlesia NF A 05159 T1 . . Result [ Offerufo OK/! OX

Other tasts and declarations / AN/ prowe 6 dichiarazion!

Heal treatment | Traftamanto lemmico 1070°C

Antimixing chacksd by PMIJ Controlo enfimasceiamento mediands P oK/ OX
lisval and dmensional axamination /. Contrafo wsivp @ dimsnshinale OKJ) OK
Eddy current testing / Controlo Eddy curmint ASTM A 989 : " - oK) oK
tarisl In accordance with [ Adetsria' in acoomio 2 NACE MR 01.75 2000 (HRC<22) OK/J OK

ubes are iree from mercury contamination
nbmmnmm&mnswm

daclares that the product Is in compliance with the order

a DIV dictiara-che § prodotio é In conformitd efordng

@ daltvored material has boan producted and tested on the Inferns! ordes/item n® 0004042648/000007

N malsrisie prafevedo é stalo prodotio e tesfato sul ordind/posizione o produzione ntamo A* 000404 2646000001

Thae matarfal s In accordanca to EN 10216-6
iumatm'uh & conforme affe EN 10216-5

Date ) dats 03May-2005 ‘
Milt Inspactar | Controlo quaiits Sl F. RAZZITTI

Carfrealion with referants o Preasure Equipmant Dinctve 0T1237&C) 43

The werks op  quasily Y ';ﬂummhnuldtmammurmhwmtﬂpmuimih
cerlifiad by o competent hody (TUV-LCRKT Ne: )

Dlctwadony dpunwiasie v dree apsaosoilalym & jwzsione JR23EC

ummmmapmunmuunmmdmmmmylmurwmm
od ¢ vl de ur ogafino satpeldnis (TUYV-CETIT A

Thscalen & pmwd I ] s rahen s @t Do wrlars § foudss §iun Sele= 3 b Wi petim bevn, Wl e
o o ;-g_mouﬂacuﬂmh“hn § pt ) eairt SePoddusie re i 44s CAOA .:- " .
sapre ra S ey nun.l- rehd - ¥ e b el Dee s B &

B U PR T - B e PR L L s S

DMV STAINLESS Halia s.r.l. ISO 9001 - IGQ N° .8408
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. UMV S 1AINLESS Italia s.r)

Via Fud, J0 24041 Cowta Voipine f
w:m-mm&m No/N*MNr.

INSPECTION CERTIFICATE
e .,E_ CERTIFICAT DE RECEPTION Pagaipage/Seile 113 @

—

Purchaser ] Ciont | Besieler ' ThyssenKrupp Schults GmbH .
I Adresse | Adresse Borsigatr. 2 Ratingen .
Order/ N* de commands chent | Kundanbastellung RPB-5400455349 date 2600872006 .

Rel. Order / Mom (N* comm DMV/Posle | Aufragsnmmear D0DD21 7761000002 .
‘!Mnml Part numbsr !TMW ENO1030024104A .

mzfmd-MIEmuw ~
MM&MMMMMMhMWMMMMM
Acier inox Song Scudure Finis 3 Frold Solubileds Rocull beifant (20us Coupds dequere, lsses, Edavumds
-&nqu.mw Lasungsgegiint Mﬂkﬁhﬂmk Enden, n.hﬂ.m
Specification ] Spécifcafions / Usfenorschritan
2000 W2:2004 EINBAUROHRE ASME SA-112 ED. 2004 DIN 17458 PK107.85 NF A 49117 00.85 ASTM A 312060

|Grade I Muarces [ Stahlsorten
(1.4401 1.4404 Z2CND17-12 Z6 CND 1741 TP346 TPIMEL
Tolerances | Tolerances | Toleranzen
10305-1:2002 ASTM A 280-04 AW
I Mamuege | Kennzeichnung
_DMV) ASTMASME AJSA 312 14401/1.4404 TPI1STPI16L Z2CND1T 2Z6CND1711 MST SEAMLESS NHET
H.[HEAT) NPS 1/8 x SCH 808 10,3 x 2,41 TUV DMV IF BUNDLE (BUNOLE)

Heat No Weight Total length o0 W.Th, Length
Coulée/Schmelze  N°/Mr, MassaGewict  Long. IoL/GIc. O&AD EpJWD Lnnguouriiinge
Qo266 84 24800 K3 625,08 m NPE1B  SCHE0S  §00/7000 mm
Tot 2 24500 K3 ssoem | H02 244

Host / Coulée / Schmeize QD280
Melting Prozess / Efcborution | Erschmelzungsart Electrie I Eleciigue / Eleidrosiahl + VOD

Chomical anafisys / Camnctérisfigues chimiques ) Chemische Zusammensetzuny (%)

Lo c 8 wm P 5 © Cu Mo N8
n 18.50 2000 11000 ¢
Mex 0030 1.0000 200 0040 00300 16000 1000 2400 12500 00015
| Mest L0016 03560 189 0017 00053 17.200 9128 2080 11.91C 0.0011

Mechanical and Motallurgleal Propertion

mwuw:mmww-m
Tonsile test / Traction / Zugversuch (at 20 °C)
Dirct Y.5.02% Y.5.1,0% UTS FI585vSe EISOmm

Rp02% Rp1,0% Rm
Long/Trans MPa MP2 MPa % % T =
M 20500 24000 51500 45.00 35.00
Bax 650.00 149
Mo 217981 L 3385 37015  B54.5) 4829 48.00 mbF 695
HARDNESS TEST Oursio Harteprofung

Nol N*/Nr. 217881M722/4%8 Roquired/ impesiton Erforderiich HRB max 80,00 Resultf fosubial /Erpatnls 83,00v84,00
RING FLATTENING TEST Aplaticsamen! / Ringlaitversuch
o0 { Extordarich DIN 60 136 _Rasult| Rosutnl | Ercebols OKJ Bon 108

Ne dl rif.
Ref. N°

34
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. UMy 31 AINLEDD Italla s.r)

¥l FiS, 30 24062 Coata
TW : 05975811 -Mm

INSPECTION CERTIFICATE
GRS CERTIFICAT DE RECEPTION
ABNAHMEPROFZEUGNIS

3.1-EN 10204 : 2004

- Nam* /Ny,
06.00487 @ 21)
Pagelpage/Sele 23

i
1

FLATTENING TEST/ Aplofissement / Fatvarsush
red / dmpasition [/ Erforderlich ASTM A 898 NF A 49853
ORROSION TEST/ Comosion / Kamrosionstest
i Impostion | Edorderlich ASTM A 252PRE
CORROSION TEST/ Covrosion / Korcsiansiest
Required / Imposition | Efordariich EN 1SO 36512 A PR part 2 met. A
CORROSION TEST / Cowosion / Korrosionstast
Required / Imposition / Erforderich NF A 05159 T1

Resalt / Resuitst | Ergabais OK J Bca /08

Result/ Rosuktat | Ergebnis OK/ Bas /OB

Result /| Resu¥al | Ergetnls OK /7 Sow /OB

Result / Resutel | Ergabnis OK 7 Son /08

mmmmm:m:«m.rmmm:mngo Profurgen und Bestddgungen

[Host treatmant 1or0°c
“ailement thermique 1a70°Cc
vwirmebehanciung 1erpCc

time 2 min/mm followed by rapid cocling
Temps ds maintion 2 mindmm suivi par refroidesament repide
2 min/mm m echneliar Abkihung
1 chacked by PMI
Iroie ant-méfange par PAN
! suf Werksloffverwechsalung
|\'hmlu¢lhmbuum
Examen visusl of dimansionel
und Magskenirclie ’
curent testing SEP 1025
Centrala courants do Foucal SEP 1925
stremprtiung SEP 1825
wold repair
vewne réparaticn par soudure
e Reparshurschwoissung
+ abet are free from mercury contamination
do contamination par is mevcure ou 'un do 565 COTECSEN(S
chee sing frei von Quesksibarvesunreinigungen
MV doclares that the product is In compliance with the order
MV déciare que lo prodult 2t conforme &' i cammands
DMV bestaatigt, Dass das Produkt nach dem Aufirag it
1 In accordance with AD 2000 W 10: 2003+TRO100
conforme 4 Ia norme AD 2050 W 10; 2003+ TRD100
entspricht AD 2000 W 10: 2003+TRD100
material le In accordance to EN 102165
el conforme & la norme EN 10216-5
Material entspricht den EN 10216-5 Vorgeben
In accordance with NACE MR 01-75/2003 (HRC<=22)
Malariel conforme & la narme NACE MR 01-75/2003 (HRC<=22)
erisl entspricht NACE MR ﬂ;am (HRC<=22) S

_ o

8§R8FeER
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. umMv S 1AINLESS italia s.rl

‘:n’:‘é:mm «Frx amnw NoN"/Nr., 'l Z
Al aviay@imv-ala wlomecom .
06.00487
INSPECTION CERTIFICATE
ety CERTIFICAT DE RECEPTION Page/pageiSeils 13

3.1-EN 10204 : 2004

-— . - ———

melm-
Validé par le représantant du producteur
mdmwmw

Will mspector 1 Contr¥e Qualté [ Det Werkssachversincge F. ANNIBAL FZ"
|Date coto  date 01Fob-2008 Dl

. —

efmation with ndsrence to Preasare Equipnont Dimctive 1IR3TC:
mmm-mmwun-‘m-mmu“umwuh

v RIQNVE U mamaumﬂaurmmmwb-mummwm
Mﬂq\imwwmww (TUV-CEAT. A TO2202MUC)

Destsigeng is Bozug sul Cruskgerdtenctiine 07/25EG:

D ‘W't wangel en Cu n.mummmnwmmmmm
und von eer 2aalansgen Swis WZERY. e, T2002MUC) awrfiden il

This cardizata s I3sued by 3 tompulnrioed Le corthcal sl MGE par un Cysiami Dieses Zeugalo ot darch olf pulomatinches
mnuh-uwu::’wmuun muimwmwu Syaevw eninll udmum'mm
cee ol g crijid set'fooie waud releate & cks oUW pasacasenr 2o [ deivrera ite

copy of B, he wast aliest iy cenlanmiy 1 the cepm, B Tevwa Athewee B 4o NSEN,

reigmal ora, Bking upon himaull the rrocoatilty o0 3 eotossant kUt 1© azaIBE poit dew

for wavy arfawid of nol slowsd vee. Asry sbariion  Lsages Biches cu ntend Ls, Tovts alderoidon cu
asdied felalizaton wil be sutject 1o the liw serert det
promses agib
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25000 @
UGINE & ALZ ™ [MILL CERTIFICATE BS EN 1020431 NN 2000K0005485
ALCHION CROUP CERTIFICAT NE RECEPTION MNF M 100043,1
DATTRUTTZEUGNS
& A3 Setges BV ADHAL DEN EN 1m0VA | «t
Ahasiprbopam s aiat PR W sapphon sarebng s ALDTTL WD . THD VD cosren W & %10
Gouk-201 - 203 §4, Iudmmematiurmny 3. 9 003 ot |eemabed e FED (3D by TV, 308 A4
Toh IR0 20 30 11 - Tewles BN ¥ 13 00
Yawe IREL shsaig B
MR Tangesen A J1ORY - BLA A 38 ML
10
.
Marnfaenirrs’s veeras ankes fassiuce ryer's sorl Parclonsr snlive conelg Purchuses’ s srder poeriee
X6 de b owesek SN UAKTEE oo grof-teinin U&A‘ Chint ctlos - 70 s s e
Werkmu v cor220/ i | Rkl by uondvales Frrglaenge Kasorboulnmre -
UASE 5/22-630 220
- 2 ks Prandipes - 2011/¥E8/06{Lac
I'h-_-alt.nt
' W Fosinle i .
Aald s e da Lamins
COMQWEACE02060
, INICEALIT, CENSTMT U CXICIIY -
| Fisteh £ pracam N
Poariobon Pacher- v €2 ko € padslt
okl g ot e VEDVAT I rednna cu g
P | v WODAASD raide ovime
100203/00 B 1. 440471 4400 » W m.:;a
A 140 ~23A TYVE J3EL/ILE ;™1 ) 1050
T e Lm w m‘_:"’m o | Usryygede ) 1
' w AMM00N BaA3) TYRR JLELSAE LB o Paroed sir - e i
X2 CREING A2-12-2 (™} -
2000 W3 /2004 -~ AD 2000 W10/2003 -+~ EN 13445-2/2002
N FCCORDANCE WITH DIN 17440
kg
mm.l’llg wel | | T —— af - _=‘
(hrdirmban ntnamies Dremson - Aarsemengn .;:;_w 1
] ] W
Wooe o e 1 N e ol St Ny mj""“ o g m_.‘n L
- Cralchy 14210 ¥
T 04118 6.00 == ‘:am.ao e e
Il s ‘H CHEMICAL ANALYSIS - ANALYSE CITIMIQUE - CHEMISCHE ZUSAMMENSETZUNG
(h e C Sl va N | Cr [ Ma [T [\ s P
Regairod dtngd o 19,08 [1e.%0| 3.0
AeAveanee o fo.000 | a.ve| 300 fav.00 f1e.e0| 3.30 .| o.sue] a.eas] 600y
Cast Meadywis 0022 | 041 13| 20,04 | 16.03] 3.0 o.5uf 0,911 s.em
Asalyse ceeloe
o =

; — ol (o)
'I'-nwnnnanq-m“u-onu- O et berd ren ots ve ol oty IN 150 YO8

oumiery ” e | Loour Al ns wbiens gy, rok
Verwbr s
CIIA PROPERTIES - PROPRILTE f ITES - MECHANISCY ITE

_Aedie
o el £ — cn
Jeapact ylewag S frw Crrrvaban bt |53 ?

Poow dir ntsdbmeg T e cavem e
| K arberbiayvasiegios tracrn Vit v smand

£ 120 3e3/2

Tovcathys ol e wanephe (1) Tha dubvury b In aconndancs wins the ander -ﬁﬂhlhh;h
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o B - e Uy
2 BRASIMET INDUSTRIES CORPORATION

TATEBAYASHI PLANT. JAPAN
| 2741 SHNJUKU TATEBAYASH GUNMA JAPAN

Abnahmepriifzeugnis B

(nspecton Corvfcate)

#

Pt T9627-4
I1Cerifcate Ao )

aente, /3

Beschaligurs Uber Werkstottorufungen). 1B/ENI0ZDE {Snae>Ng )
gon, DINSON)
Cenificate of Malarial Insoecion 3, 18
(eccorcing to DINIGLS)
RBeszater: TAIKYD SANGYD CO.. LTOD. Baswelbne. : 21852
(Crsome ) (Ovder. 0. )
IR -3 -1}
P Of ex pwratang: Nahtiawe rostfrpm Stehischre ::;:'.:) igg-i,_s {Ssgl;‘--l
(lescuctad Arvicia) (Seamiass stainizss sted plpes) 15812 1572~3
Anorourengen: ACC. TO DIN 17458 CL.1-NF A &9-117 1580~-¢
(Regirarwnn) ASTM/ASME/SAR1Z/A213C.D.ALP .NACE MROL-7S
wakateft: AISI 31673160 ) Ausgabe.
gwms Egnion) 894
Liefecsuntang: h
{Oetery conciion)
Crachmefzungsarnt’ E.
(Mettng Precess)
Kesnpeichewng. BRASIMET/SPEC./SMLS/ Zeichen das Lefarweds! @
{Waeaing) GRADE/SIZE/HEAT NO. (Brare of o manufacnae }
Warestoff :Ne, L, : Sumoe! dis Wekssaonmrstindgan: ()
(Worarial } (Inspnctor’ 5 stamo)
Lrdarg cor Ur'ep-g ' Dam ar Acnahwme” CCT. Z9. 1SGE
(Cettenry Vonara) (a0 ¢f Ingzaciiornt
Foe e Stceazan Cegtnetang !ﬂahuw; Sohmalye Ne Pioba-tis
s | (oleces) (Article) [Tuseted lHsat No.? [Tes: N3 *
Rohs, (oo} [wT) (L) E
1 | 270 N2, 00 X LSHM X S-7M (1691.18) | B¢ |VBOLS1X 115873/
ﬁ‘ N - " : " 1le? |vaol4l 1587-371
) “ | - " " " 243 |vap14)  11582-3s1
2 ; 230 12.0MM X 1.OMM X S-7M  (1255.8M) | <1 [veo2e] |15€1-17)
B - " ’ " 217 IVB02¢] 1581-:1/2
3 210 - : " (L1eo0.5M) | 72 'U30198 1581-5/1
T - = ’ " 193 VBOISB |15£1'3"?
|6 | 134 10.0MM X L.SMNM X S-7M  (857.3M) | s5 |vB01<0  !1sSso-1/1
‘-
) Erpetniy dee PrOfusg
:',“. {Resslts of lnscectien) Tatenarashi cden NIV, 1. 15C:
i i o tdetel T

(o D paaistnon Anfordaungen sing It Anlage ef ORIt
AN (ﬂ‘u rescrimants are fufided as pwr anclosrs ) —_—

k.'? " Arniagen V)Crgebris der Prifing .
i b ¢ (Ragsudts of lecpacten) -
Y - & Werkssachvergt dndlge

2 (Wark' & Inscacto|
. CoPtn i
‘J . .

ol
< 'us_;cufl!..lv:'l Linvernahmenmil demiy OV-Be vy o lwsl) IN" al nif s 3..;:{
A 4140e¢ wizh apreemant af . T,0YPaye'n « V. )} 1. 1942) . .‘“}'Wt:

. R Y . [/ Ref. N® Lo S
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BRASIMET INDUSTRIES CORPORATION
TATEBAYASHI PLANT, JAPAN a2t

2.7-1 SeNJUKU TATEBAYASHI GUNMA JAPAN

Abnahmepriifzeugnis B

{laspeztion Certificate)

peomtir.: T9623-4

(Cetfonte Mo, )

Blatthr: 275
Roxchabnigung Ober Werkstoffor Furgen, 3,18 (Sheat-No}
gom. DINSDO4Y
Carvicate of Moy Inspecion 3.18
(scoorcing 1o DINEOOLS]

Unang der Leforung.
(Ddwery Volums)

e StGekian Ceganstand Eamﬂrl Schmelze-he, | Prebe-Ne
inas) {(oieces) (Artlclal ubehz ) (Heat Ne.) {Test Me. !t
{ ) Rone| (0O) (wT) (L) | |

- " . " l 130 | ve01<0 1580-1/1

- 140 12.0MM X 1.0MM X S=7M (792_8M) 26 | VBO2<] 1581-2/1

- - a = ! 133 | VBO2¢l 1581-2/2

6 15¢ 6.0HK X 1.0MM X S-7M (985.&6M) I 100 | vaolel 1578-2/1

- - = " - 132 | vBO141 1576-2/2

Z 253 10.0MM X 1,5MM X S-7M (IS91.19H)| 2 | VBD140 1580~¢/1

-l - . - . i 160 | vBO140 | 1580-4/2

- . " " 251 | vBO1<40O 15B80-4/3

@ ! ! .-‘

erisanchyerst Andiss
(Work % Ingoectar)

i

e
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- PRASIMET INDUSTRIES CORPORATION
- TATEBAYASHI PLANT, JAPAN @

27.1 SHNJUKU TATEBAYASHI GUNMA JAPAN
Mau__}____m Lavp™s

Ergebnis der Priifungen (Enet.to Carticsn o
(Test Reswita) prat-ne, : 1962346
Biaste. - 345
| Qescrmigung wrd AUMESIUNG ohae Beansstandungen 12
(Ml inapection 3ad Cimensione! ehack ) (Satisfactory) {Shest. No.)
2 Wasserdrckorofung: 2500PS1 100% ohne Beansstaadune
(Fydrostatic tast) ) (Satisfactory)
3. Rugfalersuen: AS30 ohne Beansstandung
(Famenng tast) (Satisfactery)
L Mpwsmversuen: AS30 ehae RBeansstandene
(Orift expancing test) (Satisfactory)
S. WiressTomarthung ! _ ohne Beansstasdueg
{daciarsfion of mddy current eavination] . (Satisfactory)
§. Die VermechilungsaGiung wwro: je Rohd@ags durchgefnrt: ohne Besansstandung
v,  (Check ageinst matwril mxen was gfamed) (Satisfactory)
g’r. Zegversch: TORSREYT ¥ ¥ Ergetnisam siche vnten
DRANGY o i
(Meauils of t2nalle tasls: pos beiow)
Frobe Arreszrdn ots Sueck 12-0ean Lug- Oebrnagh Hemekyrger
- Probestabs areale sgeanze festigeeit aut |Remaris]
e, Beeite @ Dicke od.0. bgreeae
Specimen Sow of Test Pace ¥ Preof (ﬂ'rwt ﬂusilq] [loﬂa:ie-l] HARDNESS
Mo Wt ( Srase ) Suiss \Sweenge on TEST
o Diamets 0.2 offset
wd Wl Thicknes
- - |KSI Ks1 \Lowsde
Antescrungen: Wirg Mirz | - Mg 4R3I B0 M
{Spec, Value) ) 25 . 70 maa |0RDES
wn e
1582-371 12.02 | 1.51 37.¢ 82.0 &63.3 79.C
1582-3/2 11.98 © 1.47 12.2 El1.4 6¢.0 78.¢
,gsaz-szs 12,05 . 1.5¢ | 37.0 £1.5 61.9 |78.5
=/1581-1/1 11.99 | 0.%6 38.1 £2.2 63.2 7.1
1se1-1/z | 12,01 ¢ 1.03 [ 38.2 82.¢ 62.8 |79.2 I
1S81-3/1 12.06 | 0.99 37.7 82.0 63.5 ?6.5 !
1581-3/2 11.96 : 1.02 38.3 B2.3 &62.6 79 .4 l
1580-1/1 9,97 1 1.52 35.9 79.% &2.5 79 .¢
1580-1/1 | 10.01 ; 1.4% | 37.4. BL.& £.2 |[78.¢ !
) 1581-2/1 11.86 ¢ 0.97 38.5 82.0 63.1 .2 :
. _. .|15B1-2/2 12.02 : 1.00 3JB.5 83.3 1.2 79.8 "
T |1578-2/1 7.98 : 0.99 | 36.7 5.6 2.9 |79.3 )
T |1878-2/2 8.0¢ § 1.04 36.3 76.9 3.0 |79.2
©°|1580-¢/1 | 10.02 | 1.¢9 | 38.1 22.< 83.3 |79.: :
Tataneyaznl e MV, 1. L9SE ..
e
S Qubelied
/me;:
(Wt & Inspectar.
Mg Ay octu
Eeal
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ERASIMET INDUSTRIES CORPORATION
TATEBAYASHI PLANT, JAPAN @)

271 SHNJUKU TATEBAYASHI GUNMA JAPAN
Antage 1=1  our Zeugns

Ergebnis der Priifungen (Enct. to Conbcate )
(Test Rosultz) Prit-he. . 798234
BrateNe, : /S
| Bgorhgung und Ausmmesiung ohae Beansstandungen (1)
(Vs inspection ana Dimansisnal chack) (Satisfactory) (Snset. No.)
2. Wosserdeuchprfung: 1 2500P5] 100% ohtne Beanssiandaang
(Myorcsmane tast) : (Satisfactory)
1 Angranwersch. A530 ohne Beansstandung
(Mattening tast) (Satisfactery)
1 Afwetwrach: AS530 ohne Beansstandoung
{0vift eazandng test) : (Satisfactory)
5 Webdszomortiung: ohne Beansstandung
(Geciavation of cddy current camintion) | (Satisfactory)
§ Die VarwachoungeoOfurg wurde ja Rahilage durchge!Chres! ohne Beansstandung
* [Crock agaiemt reatadal mxap was parformad) (Satisfactory)
I"‘g’ 1. hwuﬂ-'zm‘ﬂb Wansa  Combeises tithe unten
w“a LR L]

(Beswfs of tendiie tests!  see bolow)

Prooe- Abmearsngn o8 Strech 1%Deha Tug* Oebrongl Bemervungan
N Frobestabs prenie grante feasighait aut (Remarys)
. Breite ¢ Dicks od 0. 2gtenae |
Soeo G2 of Tent Flace Proal 188 roef Yeasgh Pengat
(Pogmen) | [oma™ (, e )| U | (o) | (Pam) | HagRuess
o Clnmeter LB ofsat s |
o wall Thckewas !
- - |xst KSI Lomsde [
Antaesiter | Mine Min: 1 - Mas YHEE EC MAY !
[EERTRT Y Byt 23 0% | 7C min ) 33 )
T T 1 ]
l ) | el !
1580-¢/2 9.97 § 1.53 35.8 7E.¢ 64.2 |?8.5
1580-4/3 10.0¢ 1 1.47 37.¢ 82.0 3.3 |?9 c

Y i e

H
i 1

Tarebavashi L' MY, 3. 1998
{cats.
S Dale B>
_ﬂ .
Der Warkssachversiindge
{Wen's msoeor)

LY N
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BRASIMET INDUSTRIES CORPORATION
TATEBAYASHI PLANT, JAPAN @

2.7-1 SHINJUKU TATEBAYASH! GUNMA JAPAN
Ansge 2 Zum Lewgns

(€nd.to Cartifizata Ne.)

i S2hmelzensnalysc: slena unten Prol-Nr. TPE23=4
(Meat Analysis) (Sas below)
' alastNr, 575
(2/2)
(Sreat.MNo.)
Schmalzmn B¢ c 53' M r s M cr Mo Ti |
{Heat No.)
Facrtaraiyss) Mue | Mo | b, | Mex Mae. |10.00-[16.0012.0 -
N—— b.os oo l2.00 [0.0¢s |0.030 [1¢ 00 {18.0013.0 | |
}
y V80141 b.019 .39 11,73 j0.031 [0:008 [12.80(17.45{2.43 '
_"
V80241 h.016 0.0 [1.72 [0.028 (0.003 |12.5516.53|2.17 ’ |
Erovttelte |
Verta
(m-') V80198 h.020 p.39 .72 Jo.028 |0.006 |12.46 [16.672.1¢
/801¢0 022 0.3¢ 173 p.02e p.o12 |12.52{37.60 (2.3 |
. : —"
|
i
|
¢

9. Koragions or dhung: (DN 50918) Das Material ist bestindg gegan Intarkristaline Koypiien.  SATI SFACTORY

(Comezon tost) (Tra material Ty reslstant ogalest nterprandis? corrain ASTH E252
Tatobaznhi SO NNy 1262 .
. ()
.
o AR \J .
el . ‘i- fiers _ NaT ik = 2 Sartiae
},”_. . (Work' s Insosctar)
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2921.020

- cacp. DMV STANIESS INSPECTION CERTIFICATE W. 2570079

. P -

'"" TONA osl (UNI EN 10204 3.1.8) Page

24062 COSTAVOUIND (3G _ @G
CUSTOMER’S ORDER 95/197 ELVINGK SRL
VILL ORDER / [TEM 4711052/011 LOCAL LTACASCINA FAUSTING
P % - 20080 ALBALRATE M1

PRODUCT SEAMLESS STAINLESS STEEL PIPES-COLD DRAMN-ACC. TO ASTN A 312/ASME

A 312 SEC. IT IN TF 316L AND TP 316 BRIGHT ANNEALET FLAIN ENDS

PIMENSIONS: Lg. From Lag. To 0.D. ma W.T. o
5500 ’"_?_000 10,200 2,410

N\

QUANTITY : Ne 143 L. Ko 688 Ft 3211714 Lks 1025,1

TEST N. 37443 T N. 350040

s nns s oD

INSION TEST + 20,0°C

TEST SPEC. : LONGITUDINAL -

YIELD POINT 0,2% (MFA ): requir =in 209

TENSILE STRENGTH «(MPA )i _requir min 513

ELONGATION : CALIPRATED DN 2¢ 50,0 mm

(2Y: recuir. el

TECNOLOGICAL TESTS PERFORMED WITH SO
FLATTENING TEST b

SECTION 59,0 an;
resullt a3, ¢
result 629,

st
HEAT  N. 350040 By P '{Uos
FESNanms o s e —— . ‘-‘. o A . -
HEAT ANALYSIS % Skt F&m
c 0 ' Q20 Mn 1 'l 44 81 cl‘ 28 P Q ’ 028 Sw.Eﬁ‘ﬁe&_.W
Cr 17,03 Mo 2,14 . :

LEAK-TIGHTNESS TEST PERFORMED WITH SATISFACTORY REBULTS RBY:

HYDRAULIC TEST PRESSURE 17,0 Mea
PISUAL AND DIMENSIONAL CONTROL OF THE TUEBES HAS DEEN CARRIED OUY WITH
Y STRCTORY mesiLT | M. AT LR L
TVRKS: ' i 0 T4
THE STEEL IS PRODUCED BY ELECTRIC FURNACE S, n'z__..‘!.&ujl_........._..l.&:..

THE TUBES HAVE BEEN SOLUTION TREATED AT {070AcLi:sie

%A e SR oy T
ALL TUBES HAVE PEEN SUBJECTED TQ P.M.I. EXAMINRYT IO T T %L'_"'
SATISFACTORY RESULT.

P ;n'l:r: ..,L&."l_.....: ' 'sz%

SREipomante  Noeempee
EEee oo Sl

e e e ek wtt sorm i o el 4 ey charuren ol seFubicaricn o be s b bom

DATE . D.M.V. STAINLESS CHIEF oF z
1TALIA S.R.L. INSPECTION DPT
21/10/199% Ivan NEMBRINI _
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T.T.l. - Tubacex Tubos Ino;idablas, S.A.

Sy Ty

(132)

L] v T
MILL TEST CERTIFICATE |mar 17 3 -
N=/| W 10204 3.1.3 kote:11.07.2002 [21.07.2001
JUBACEX — =
CusTOMIL JRACCORTUBI, F.R.L- o 583 29/3/ /02 Ol REFEREWCE:TE 14

ATINDAND WA-SAILIIK-00 BD.58
AODIT. SPECS (MACE MRAOL.75-00

oanret TPI16-316% pInEuSIONE (60,33 X 2,77
PATELIAL JEEANLESS STAINLESS STIEL TURX
COLD ROLLXD) PASSIVATID; 71 1 50

PLAIN XMD3 SQUARE CUT:

ce e ITEMe ~HRAT- 0. ---WEXQHT-- -TOTAL LENGTH-
pIxcs

YOuR TTI. MR . xa - -UNIT LENOTH--
s 2W759 P 335 e, 67 5 = 7THIR
s 20784 221 SRR 1.448,74 5§ = 7 NTR
A MATERIAL
MELTING PROCESE: ELECTRIC FURNACE + A.0.D FROM: ACERALAVA
PERLED BARS; « GICO,
(H] ¢ " e » " Y or e ow »
L 39732 09N 1,83 ©,4%8 0,027 0,M16 11,20 16.00 1,10 s.6% a,0013
|z 20754 0,022 1,4 ©.,4v 0,022 9,M0 11,10 16,73 118 &,3% 92,0008
[T T W] 3,83 O,484 0,020 9,M10 11.9% 16,79 .48 ®,29 9,0000
f 13739 D.82e 3,83 0,458 4,024 9.M20 11,18 8. 18 B,6e 50013
S8 ke wASLE, € FRODOCT
KIAT TREATMENT
SOLUTION MANWEALED 1100 *C WATER QUENCHED
-  TRATS 8 emesssssssssssas TERFION - -~ e = e e mmcmmaan - IKPACT TRAT S--
M. MR, TEXP., cscessMPA  cccce=- . .
EEAT TEOT B RP 0,2 ®RP 1.0 A z TENP . MININUW AVERASE
29759 79 20 B¢§,0 370,0 305,0 60,0 62 &)
2979 B84 20 $43.0 283,0 288,0 40,0 78 7&
29794 8s 20 567.0 266,0 2930 58,0 T7¢ TS
TEOONOLOCICALS

FLATTENING TEST. GCOO
FLARING TEST) GOOO
RING EXPANDING TEST: OCCD

MITALLURGICAL TEROT :
INTERGRANULAR CORROSION: A-263 PRACT.®Z', DIN 50914, NF A06-168 T1: GOOD
NoN DESTRUCTIVE TEST
100 % RYDROGTATIC PRESSURE TESTED AT #6 BAR , DURING ¢ SEC, GOOD
PRCTRCCRAIHY

STEEL GRADE CHECKED ON EACE TUR8 3¥ &
VISUAL INSPECTION ON EACH TURE, SAFISYACTORY

OTEER MATERIAL SPRCIFICATIONS

| pin 17450 PEL /S NF A4R217-07 L.4401~1,4404 / 23 OND 17.22
NS

TXA

TUBACEX 2,77 ADIM-ARME A-BA 312 TPILE-316L - DIN 17458 PE)

L.ldﬂl-l.‘ﬂllH_h‘;-ll‘? Z2 OND 17.12 SALE NERT/..... PHI

REMARKE
T.7.I GARANTIT QUE 710US LSS 'TUBES LIVARS SONT CONFORMIS AUX GPEC.E DE L'ARTICIX 13
OE L'ARRETE MINISTENISL DU 24 MARS 1978 MODIPIE .
Cam®,25%, P<=0,056%, S5<a0,05%, Rc800 N/MM2, Eee0,5 * R

®

:

We mwely Cerih T e PREn (EXTRTE P aess

e wwreem nn-uzlnw';-um T.7...
R Tubecex Tubca
AT GUKTD € EeS by & COTOIANER] wavnrs ovd B I wbd

WIS ISR N TR (NS owUSe U I eponasey

WL Fod QO B arTee s

" ese e maser Bl DWW ONPRS SIS wOSE  reRme @
movnmmm-muum% -
Eral R SIOF PATHAF e sedeiin B Y W WNPate O

ST Jom

SA

N° di rif.
|Ref. N°®
Cliente/Customer: ETTORE ZANON S.p.A.

Crdine/Order : 2650037 -16/10/2001- Posiz./Item n.:
Descr.: £0.33x2.77 TC229P06030277 ()

Casz/Mark n.: 295794 Qta'/Qty : 33.72 MT

D.4.T. n.:6437 * Certified True Copy * Issued 31-10-01

- 2.

2
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Y. Orlov
. ?"— I.1.I. = Tubacex Tubos Inoxidables, S.A. (133)
T T i T LR R e T
MILL TEST CERTIFICATE | 3°3°%° , il
T% .Jx &M 10204 3.1.3 nata.11.07.2001 [12.07.2001
CoTTaER ‘RACCORTUBL, S,.%.L. "™ 551 28/1704 CUR KIPEREYCN 1 T614
ETAMDARD ACBA3LIM-00 ED.IN
AULEE wre JRACE MROL.78.00
arane VIPILE-3180 prxmseTons ;60,33 X 2,77
MATERIAL +EXAMLESS STAINLESS STENEL TOOE
COLD NOLLXED; PABSIVATED;

PLAIN ENDS SQUARKE CUTy

AY [LOss,&5VBO) MIN,

16h B0 LONG. RIA _J)»=10500

71150 @_

i

|
i
|
]

iy
!

Cliente/Customer:
Ordine/Order
Descr.: 60.33x2.77
Cast/Mark n.: 29794
D.d.T. n.:6437

ETTORE ZANON S.p.A.
2650037 -16/10/2001-
TC229P060320277 ()
Qta'/Qty : 33.72 MT

* Certified True Copy *

This prosare dooursel s irsed By oploal cleéd ANG Tpries

afelts AruTen Atatan sl st emllad M clin . Pocs e ——

Posiz./Item n.: 2

Issued 31-10-01

(TR () .

Page 133 of 211



July 29, 2011
Y. Orlov

‘=== T.T.. - Tubacex Tubos Inoxidables, S.A. @

Fingpumn hhswmper] §0 AR5, T @0 M7, Adle 90 How V1 298 - bt 4G 1es)

ML 2392177 AR
1/ 1

MILL TEST CERTIFICATE e ...

EN 10204 3.1.8 ' [ 14.05.99

= i. D : —t N =
R o .7 T L e
e ;. N S it
s v . 'Mu—:.,-a o
RINCESS. STEEL TusE -
_'?J.A!mros SOUARE €UT; oo ROLLED : o
s » krh:k Lnwo. or -.t-mrr m m . .
!ﬂﬁﬂ‘ mﬁu A 4 PIRCES - U LENGY S~
011 ZAP 203 u:: nﬂ 10 € - B MTRS.
TS L TN s RAT MATERZLL
MELTING rmssamc mnc- # A.0.D. FROM: ACERALMA
PEXLUD RARS, ¥ES,; MACROBTCH TESTING: COCD,
T TR SRENT AN h‘-«u, P g w1 . w <o o ()
£A> 0,013 1,30 0,45 0,028 0,001 13,10 16,70 2,13 0,3£08 0,0010 *
0,032 0,001 13,13 16,70 2,12 0,3400 0.0010 c

ZAP  D.030 1,41 0.45
(2) L: LADLE; C: ph:nu:-i-

"5 '3-}:& m N a.osn 2. c JunrEe uum

13.2"0" -.-,--.--..-.. SaZepP ACLE - = e B -~
A Lt R s o
5. 20300 Av-v X 'mwnﬁm‘ - avmmAgE M
289.0 72, o 1§ @0

556,0 264.0 234,0 7O,

. 4 W e neeOnooICATS - METALIURGIEAL
FLATTENING TEST: GOOD;

INTERORANULAR CORROSION| ACC. A_263 PHACY. *E*: ccop

i Rt - -y S - Boen DRSTRICTIVE: | . ca s
100 & HYDROSTATIC PRESSURR m"l:b A‘I‘ S8 RAR buInc & SEC. OCOD

Ll T . pe - = s
L r et St Y .““”‘- Ll “HMARKS
X2

TUMICEX 6€0,33 X 2,77 ASTM-ASME A-SA !l! TPILE-316L DI.N 17458 Pr1
1.44021-1.4603 Nr A49-117 z2 CND 17 172 SMLE HEAT-...

w-"*"‘ﬁ‘-l“ CATTL I = Il EMXIR KIS
GARANTIT 8“ TOUE LES TUBES LIVEXC SONT CORFORME AUX GPEC.S

DR L' ARTICLE 15 DB L' ANRE ARRLTE KIXISTERIZL DU 34 MARE 1578 NODIFIZ.

CenQ, 290, Penl,05% $e=0. 05, R<BDO am-n Be=D,9

AY (LO=%,65VEO) MIM, N LONG. @A al,.:uoo

SVEC'S.: S9.01 RUV.2 ADDDDA C AND EACE MROL.?7S

AENOR e it e e mdaiel beesis ] T.TI.
S E ey s s S e ., TWbeom cibies. 8.4
E R Rk ey
- e T Ry S
N° di rif.
Ref. N°
Cliente/Customer: ETTORE ZANON S.p.A.
Ordine/Order : 2421052 - 131/5/99 Posiz. /Item n.: 1
Descr.: 60.33x2.7
Cast/Mark n.: ZAP Qra'/Qty : 20.52 MT
D.4.T. n.: * Certified True Copy * Issued 25-05-59
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@)

SCameEss 8%al

ABNAEMBPRUFIETGNIS B - INSPECTION CERTIFICATE B
CERTIFICAT DF RECSPTION PAR L'USINE 3.1.,8 C.C.P.0,
nach/accoréing to OBNORN/DIN EN 10 204-3.1.9

Schoeller-8leckmann
Edelstahlrohr AS
Rohraotrasee 1

A+ 2530 Ternitz, Austria
Tal: «43 02630/)16 489
Fax: &) 02630/31€ €83

Teret./cext: C2ULLS
Seite/Page: 1/3

Datun/Date: 991004
o-msily helans.hazathardaber.ce.at

Bestellec/Purchanes /Coamattant
BiHLER UDDENCLM ITALIA SPA

~| pIvision B3HLER - FILIALE DI MILANO
VIA PALIZZI 90

IT-20157 MILANO

ITALIA

BOHLER UDDEHOLM :TALIA S7A
DIVISION BOHLER - FILIALE DI M
VIA PALIZZIT SO

1T-20167 MILAMO

[TALLA

Pestoll-Nr,/Furchaser’o Order Mo/ /No. de cosmande:

4500226527

—— i — —

Mafecags-Nr. /Horks Oxdex No/Mo. de covmacds d’usine: 0404073/ 3

#9-06-14

Lisfarscholn/Delivery nowa/Avip d'oxpediticns 0404073/ I Bate:

Erzeugnis/?rofduct/Produit
NAHTLOSE EDZLSTAMIRCHME - SEARML. STAINL. STEEL TURES/PIPES,
S8S MARXE / GRADE AZ00, 1.4401/1.4404, TPI1G/TPILEL,
TUZ2CND17-12, TUZECNDIT-1],

AUSF, H » XALTGEFORMT, WARMEBEHANDELT, GEDEIZT,

FINISH H - COLD FINISHZO,HEAT-TREATED, PICKLED,

LIEFERUNG XACH / TGCHN. COND. ASC. ASTM AJ12/AJLIN-§SA,

ASKE SECT.II PART.A 5A112/68AR3118-19%8 ED.. .
DIN 27358/07.685 PKL.1, NFA 45-117 SBP7T.1985, NACE HRO175-38
RACCOLTA #3M ISPESL, TOLERANIEN ¥ACK / TOLERANCES ACC.  (OPIA
BN 150 1127/v4.97 D2/T72. ASTM ASI0/ASIOM. 3E,

ASME 3ECT.IT PART.A BAS30/EAS1I04-1998 ED..

WFA 43.117/SEPT.195%, EINGEENGTE LANGE / RANDOM LENGTH
§200/ 7200 WM

Lieforung/Descr./Liste Gegcr.:

Pou rAbasssung Menge Cowicht &ck  Schaglie Praf-Nr
Disgnsions Quanzity Netweight 7cy  Heat Teat-No
Dinensione Foids Poida net Fcs Coule= Mo.BgY.

10 60,33 %\2.,77 M4 / 2°¢B X SCR 10S / 150 60,3 X 2.6 KM
1346,50 M 466,00 XG 152 252030 1084961
Erevdns dor Profvsges/Test ReauluBeschat ot sindis SCHOELLER-BLECEMANN

D prurllice Asftrdarenpen Xad arRUL
Toe macerty: 1od been fersicted @
Ls wasrit) § st Leys COO00TTTE 264 salgracey,

EDELSTAHLROHR AG

~

v o he b .

FR. H HARA’
Techar dua Listervalls Lebsiven o Pden: (DI VEISSACTVERTANYITR
Srnd afptemienmes OBS f2ial of bupeie (VORYS DUPECTORUTXIRT OE UTND
= 0 Pesice:! lamaas de Flvpayun

N® di rif.
|Ref. N®
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SCHOELLER
BLECKMARNN
EDELSTAMLROMR
FlamiCiz-Trarsi(sy

vaslion tua 1070LS

ASMAMMEFRUFZEOONIS B - INSPECTION CERTIFITATE B~
CERTIPICAT DR RECZPIION PAR L°USINE 3.1.B C.CJ9.U.
pech/according to ORNORM/DIN BN 10 204-3.1§D
Echosller-Bleckmann Zart./carks C2111
Edelatahlzohr AG
Robystrasse 1 SeiLe/Pags: 2/)
A-2630 Ternitez. Austria
Tel: +43 02630/316 469 Datun/Date: 991094
[_!'_n.a.; <43 026307316 €83 [ 3 lga.ha ecSab co.

Chexigche Zusannspsetzung/Chemical Compootition/Cozposition chimique (%)
~'| schmalze

Heat

coules C© BI L) P 1 CR »wo ¥r <0
292050 0,017 0,320 11,570 0,026 0,003 15,910 2,070 11,570

Mackanische Eigenschaften/echanical vroperties/Charact. macasigues
Prif-Nr Proben-Nc. Hs HV
TegL-lio Sanple-no. ARB HV
No.Epr. sample-ne. min
nax 50 192

108463 1 "
2 ]
TO®  RPO.2 RPL.0 BM As a2 ~COPA
< MPA  NPA  NPA Y B
min 205 240 5158 43 33
ax 710
s 2 0 294 32 se2 52 46
101 v 296 333 S35 51 s

Ezgebnizse weiterar Prifumgen/Pureder test results/Résultac d’autre essais
AUFWELTVERSUCH: I¥ OSCNUIG

FLARING TEST: SATISFACTORY

RINGFALTVERSUCH: N ORDNWNG

FLATTENING TEST: SATISFACTORY

BESTANDICXEIT GEGEN INTZRKRISTALLINE KORROSION ENTSPRECHEND
DIN S0514/DIN EXY [50 3651-2 VERF.A: IN ORONUNG
INTERGRANULAR CORRDSICH TEST ACCORDING TO

DIN SQ314/DIN EX 1§00 365!-2 PRACT.A: SATISFACTCRY
PESTANDIGKEIT OEGEN INTEAXAISTALLINEG KORROSION ENTEPRICHEKND
NFA 05-1%9; IN ORDNUNO

INTERGR. CORR. TEST ACC. TO NFA 05-1%59: EATISPACTORY

L

Erpetais der Prifungea/Ten ReadMaule) des csals: SCHOELLER-BLECKMANN
Die gerielitzs Arfusoeruagen sind trfid EDELSTANLROHR AGC
Thes suamyrin] pod bess fokied s weordans 0 d reg 208
La aseacinl & 22 Souve cOtiro: Wi N2,

R. H. HARATHER
Toaden dut Lizforeety 2sehsz da ileon, VDR YT ACTVEISTI VDD
Bt of Masstizar: OBS vl of nageeze (ROIKS NLPECTORA EXFDT 22 WSAT

Mo g [yt S & Nusgemr
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SCHOELLER @
BLECKMANN
EDELSTAMLRIONR
lamyan-ararmyini
maMTLO) fum LBP0LE
ADOHMEFROPIETSNIS D - INSPECTION CSRTIPICATE B
CERTIITICAT DE RECEPTION PAR L’USINE 3.1.8 C.C.P.U.
nach/accoxding to CFNORM/DIN EN 10 204-3.1.8
Schoalisr-Bleckmarnn 2erk, feszes C211315
Ecslatatlrehr ARG .
Rohratrasse 1 : Ceite/Page: )/i
A-361C Ternitz, Austrie
Tel: +43 026307316 463 Datun/Oate: 551004
Farx: +33 02539/31€ 6483 .- 1: heloa.har ahar . .co

BEeTINDIGKEIT GDOEN INTERRRISTALLINE KORROSICKH ENTSPRCCHEND
| AT R262 Pract.E: IN ORDFUND ) .
| INTERGR, CORR., TEST ACC. TO ASTW A262 FRACT.E: SATISFACTORY
VERWECKS LUNGSFRUEFUNG A3 JEDEM RONR
NIT "RONTGEN-FLUCRESZENZ-ANALYSATOR™: IN ORDNUNG

TERIAL IDENTIFICATION TEST ON EACH TUSE/PIFS
BY *X-RAY-PLUORESCENCE-ANALYZER®: SATISFACTORY

LOSUNGSGRGLOHT BEY / SOLUTION ANNEALED AT
A0605C, L0 MINUTES, WASSEL/NQ

HYDROSTATIC TEST AT 80 BAR[1400 PSI ACC.TO ASTM AN)0):SATIS.
ESSAT HYDRAULIQUE 60 BAR SUR CHAQUE TUBE

{1400 PSI SELON ASTI ASIO|: SATISFAISANT)

THE TUCES/PIPEZS CONFORM ALSO TO NACE STANDARD MROL75.58.

SESICATICUNG UND NACHMMESSUNS: IN ORDEWNG
IYSPECTION AND CHECKING OF DIMENSIONS: ERTISFACTORY

EEYNZE I CHNUNG /MARKING : WERKSTOFF /MATER TAL - AEMEZSSUNG/CIMENSICN
SCEMELIT/KEAT NO. -FL NR./LOT NO.-SMLS/8-K-PKL.1

ERSCHYELZUNGSART /STEELAAKING PROCESS: EF+AOD

!

¢ Erpebais der Prifusgrn/Tonl Rerad/Tlerelat da chinls:
De paralus Asleaferwoges Sod el
Tre rtateria? 114 esn fornished ta ascovdaniz © e reqiliarena.

Le purzdial § 608 Touse cooldae avs exdgesial
Leien s Lifureaty’ Treden do Bdens @ CRTRETACGVIRIANIRG |

de Capre JmtdeosViosedew, f
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PPN SR LIRE DA U zezian {5532 LR
;TADJOB N. | 25279759 POS. 002 NR . 3MT 30,00 KG* 120,00 HEADCOLATA N.L48474
t 53 Liiaileinty A . 3T

-....T-w.-« A A e e e S o " L.oanan

@arliﬁca’te ' @

Changmon Works
§ . P.0.B0X 25,Changann, Koree
. CHANGWON SPECIALTY STEEL Telalax: §2-561-269-0997
@ NO. 11656200
Customar = “raj TMB/ Accaie B BERIURTI CommiscinLE 5P Order Ho: EPSADS4-2 i
Stoel Grada/Speciticotion : AJILITPIIBL. ANTM AJI12-95A
k! LS ST ST TUBES M To M/ Asmr ¥ia i
e S : TP/ 34L Dum ceane '
N Fixsp ‘—mwhwmmaﬂpnmn PAAW TRDS, ity Teer o
Suate of Delivery & SOLUTION PREATED. COLD FINISHED, PLAIN END? Ieiots - !e:."'
Dmentisas Torsd
| Waelghe
Langth
Lot Ne, Buads No, 0.0 NPK | I — —— g :'Ii KXo Tesl Ne.
FLI114534-200 | S0:-04126 2 108 1] ¥ 198,00 790 | 5420-1-5
SETOTALAT S 3 7920
# Co ) é
Haat No, ~—
c si Mo [ 8 7y Cr Ao co
Aute ™0 11.00d16.350002.000 I
mex] 030 .75 | 2.00 | .040 | .03¢ [12.50¢12.0002.400 | .20 {
L4R474 1, 021 L34 11,27 | L0286 016 11.17 6.9402.190 .16 .
P .02 AT 1 1.27 | 028 | .018 lll.Ol 17.0802.120 «15
Wazhincal #rozertes
Tent No. __'rul‘a -'"':'-' et T ;m. Huednase impact Tost
MPA MV A » « HRAD . t
rRste ™| 205 515 45.0 I
. bR 90 |
542001 255 550 s5.0 a8 .
S420-2 67 '
5420-3 67
5420-4 68
44205 67
Banding | Flattening | Flaring | Hydrosiarie ‘::': a';:;"‘"“"[_, Cleantiness ()
Other Tent 1400PS1 | no | on 1.0 oA dasc  |easnec :
Goon GOOD "
Adddonsl Remerts:  CASE NO.: TA.19-4 0 Y

=CERTIFICATE ACC. TO EN 10204 3.1R(DIN 50049 3.18]
“CERTIFY TO ASTN AJ12(97ED.) ASNE 5A112(G5ED.&96AD.)TPI16/316L,DIN 17458(83ED,)
WNK1.4401/1.4404 CLASS2,NFA 49117(85ED.) TU Z 6 CND 17-11/TU Z 2 CND 17-12,
~CORROSION TEST ACC.TO ASTM A262 PRACTICE E(STED.)/DIN S0914(96ED. }/NFA 05159-T]
[81ED.):000D -HARDNESS TEST ACC.TO NACK MR-01-75(97ED.). -P.N.I TEST : GOOD
~MELTINO PROCESS:ELECTRIC V.0.D =-NO WELD REPAIR =Y.5(1.0% OFFSET)s283NPA
~HYDROSTATIC TEST HOLDING TIME: 10 SEC. -HEAT TREATMENT:S MIN. AT 1030 C.AND W.q.
~CHANGWON STEEL HEREBY OUARANTEE THAT ALL PRODUCT HERE CERTIFIED ARE TOTALY
CONFOXM YO ARTICLE 1S DATED IN 24 MARCH 1978 THAT MEANRS :C:10.29MAX. ,P;D.0SNAX.
H:0.05MAX. . KM;ROON/MNZ MAX. RM{A-2); 10500N/MM2 NIN. ,AZ:SUR S,65VS 16% MIN. i
Kl Gx, MAX, |
|

TRy ey, thaa he msterial dascriied sheva s been

Yeatad and comsiba sith the terms ol he oI08r soriract. N

COMMERCIALE

QUESTO DOCUNENTO £ NIPROCOTTD
UIN SISTEMA COMPILTERZZATO EO £

N° ai rif, pilisiad
THIS DOCUMENY 15 REPRODUCED BY A rﬂ'l
COMPUTERIZED SYSTFM ANN IR FONFORM TA
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Originnal

WELLSLINK ENTERPRISE LIMITED @
TEL: B86-7-7243031~4 SFL.NO. 76KWANG HWA 2NDRD.,  URL:  www.calamaron. com
FAX: 886-7-7133823 CHIEN CHEN DIST, KAOHSIUNG E-Mail:
886.7.7262505 TAWAN, ROC, eatama(@sond et tw
B86-7-7269254
MILL TEST CERTIFICATE
CERTIFICATE OF ANALYSIS ( INSPECTION CERTIFICATE)
ACCORDING TO EN102{4 )18 PAGE :G6OF9 :
PURCHASER : METALSTEEL DIVISIONE DI $O. GE. PAR. SPA DATE : AUG5.2005
COMMODITY : STAINLESS STEEL SEAMLESS PIPES PAND, : SH50312 (REVISED)
SPEC. / MATERIALS : ASTM A312-04b TP316316L MONO, 408
Catificate / INV. No.: CAOS00
BUNDLE WEIGHT
| (—“3 (‘:-Ti ry— NO. PIECES (kgs) HEAT NO.
oy wch) (m) /PCE -
19, 5&,3,3." ziim | 60~70 | 08736 iz %‘ﬂ J0503-30
Go33an | 2.17mm M
K20 |93 sci s 60~70 | 057182 | 146 (ﬁ%} 10507-10
o 3.05 mm
21. “4?:0 SCH 6.0~7.0 056293 74 (334 JO504-152
M m 305m
2 | "¢ | scuies | 60-70 | 037 30 ("92"2) 05-7-24
CHEMICAL CONTENTS (WI1% )
C Mn P S si [ N | Cr Mo
Z0.000 | S2.00 | SOMS | S000 | S1.00 [16.00-1400 16.00-15.00 | 2.00-300
19 0023 0.67 o002 | 0008 | 033 10.21 16.42 200
0.026 067 o.@ms | 0007 0.41 1018 1635 2.06
1 0.02 . 0.8 | 000 | 049 035 6.00 213
2 0.02 . 0038 | 0003 | 049 039 660 | 213
. PHYSICAL PROPERTIES
o YIELD TNz zpDy
[ELEMENTS | stosnom m]m{?;mmwl YLARING | CURRENT
e (M) TEST <90 TEST TEST
=105 = S5 35 = (160%)
[foewmsty | 780 570 i 0K 72 Ok oK
|1tesanz0 280 535 5715 OK 73 OK_ OK
{1semn21 305 565 60.0 OX n OK OK
(lwmin22 285 530 510 0K 73 oK oK
WALL THICKNESS TOLERANCE AS PER ASTM ANI2.04b THIE MATERIALS HAVE BEXIN MANUFACTURED,
HARDNESS TEST PER NACE MR01756-2003 TESTED AND EXAMINATED [N ACT, WITH ALL THE
SOLUTION HEAT TREATMENT. 1050°C = 1,15 ROQUIREMENTS OF THE ORDERED STANDARDS
NO WELD REPVR WAS PERFORMED AND W CONFIRM THAT ALL TEST RESULT ARE
FREE FROM MERCURY CONTAMIKATION ACCEPTABLYU PER ORIGINAL REF, NO.: 1005-3-3- 11|
PMI TESTING DONE. DAYED My 8 3005
CONDITION: COLD FMISH / SOLUTICN TREAT ED/ PIGKLED / PLAIN END
WELLSLINK ENTERPRISE LIMITED
HmMurCRY‘BTALM.ACBva ond. CE v -
Ns.DOT. COPY OONFDPMNG
Del j:z' TQTHEMGI
- -3 Metalstes!
T Stainleze S{FYfore8 35
\l 5 div. clsa{-‘ ; F LA
! 1 .

o @)
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CERTIFICAT DE RECEPTION ET DECLARATION DE CONFORHI
PECHINEY WSPECTICN CERTIFICATE AND STATEMENT OF CONFORMITY @
A\ AVIATUBE ABNAHMEPRUFZELONIS UND DBERENSTINMUNGSERKLARING | S
ALCAN O AhaR-d 1 - TN 1028539
SeuCigen [ Oureris - Comipne - [rpwae Commands Pechiney dsnte |
‘ ALMET SATDLAG N
LMY SXTOLAS Tue des Comdra 108/ w00/ 1
mef. ¥y 57216 X W b7
48317
I SATOLAF BT 3CMIT ST
2081 AFTR Z22U1-05A  EN?83-2 paREE ROSOR BC1900
S Tevgu-faied | EN3I3-S ITES-Y SAMRY RORI K311 DIA. 30 MM
=TT sy ASAF f‘"“;,‘m‘ .
“Touliee - Cawrge n redee) - Crevsea
_“""_“—__' s >T] Ne (] LA
XDs8s 0,12 |o.23 |o.e8 |0.58 ;8 |80 [ 2.07
S1T L Camaaien das peudiis | Presuc Gescesdan | = T dee
1. Cliywrvsticrs - Dérogotions! Remases - Dacpatons ) Ber Qe - o
f€oads & 233126 MeATIO 374,000 TR 7 5B DIAERSIONS CONPOINES
Colis » 232237 MEATI0 374,000 XS 1 KS ASTECT DE BUBFACE CONYTRME
Colis + 233136 MIAIN0 330,300 X5 & 53

ey wmaws - Tesl -
R0 | AN v
N°ow k! Codde ) EL 0 conne | Pasitvermen | Ternde | Yied wr
W pre-sndssarert (1) fokanr ereray | §rongh Ssesih aabdaid
M Miw = wi.
LOT 4 MGETIAS
COULES : EASRE )
1 T 7 ’ I 220 kY .
2 L T 342 220 it :
b
OF ConromaTY
(B ESEINSTIVAL N CHERCLARLNG
PaOC 84025508 O b ot dibe est man igerees d
b 9% rgris WSTELENG @ oTit, e sazoed on NUL JOIY, 93 mLpEC0S
| apiclies, e 59eThe 81 sl enats tggdiobien, o aeceleeg, riseses
™ e e
menzas bus -
canle 1l P 20wy I covec { Ozge Aspadet ais zarelad beccheriy
31306
Ricbard OOLDN
SUFRAVISEIR LI3e
L taaiow; U7 fom Twa Lo 0 Cind sl Firmee TR

SASU se catad ca 3290 (00 Buron
T12 028 703 NS NANTES , AE 21D . N TYA CIE:

FRAT 2082 TOR

om“‘”“‘“’“' [
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e e e el
= 433 Mt H g% 93 3%
. CERTFICAT DE RACEPTION £T DECLARATION DE CONFORKITE
PECHINEY mmmnw&vmuw @
PAAMEPR U ZEUcaS
aLoants AVIATURE il Iﬂmu-nmu! fogn 1
- - ( Covvein Fycney Avesin

WW——

AlsT SADULAS s cas Cotes 1238/ wers ]

mel, why ¥OV22E W p.?

adlT v

FLHY L SATLAS IT BONCE STTRD

i ) T T

| 2 [} ASTH BIIIM-9% =Tie-2 AUE RITE - BC1%08
[ e | =T B7I5-) FAEEE 50N MAAL BEA. 63 by

mil s~
e e =
| Soesr [TE TG T W 2 htow ]

<351 0.43 0.30 b.0% o, 4,88 J0,30 | 0,08 e.07 | 0.8 0.03 e.003% &
__&.-‘-ha:'“ h!-rw w --w-—aﬂ-_! -
Colls @ 29124 wWEy7)ad I, 000 65 71C8 ISMINSIONG COMYCHRE
Coltis ¢ 232137 NEITMO 3N, 000 M b =1 ASPLCT IR SUMFACE CINPOANT
colle « 20T0I0 WMEATI4S 315,000 MW [ =]

Mok (RANTE S0 B LTV 40 o4l CHTTIT B0 SFgUORD ¢4 LWl
4 G Bk sSrSone 3eT 1) C1reR M YYD aR D SORTL LD Y IpIVTRG

e
i Ve 701 P nECvE B L3/ g G et o
(= T ‘ L I

Alekare COLDN

SUPETVISIUR LICWE ERRREXS

OF 9363 @ >NV sp.25 bw

S AL s cakr 0 ) JAS LD Tamn

w de l-tuuu-mﬂ
713 650 U5 4TS WANTRS . AFE J74D, N TVA CBE PR 1T T2 A T2

imnmﬂ'lﬂ M) CARDUSAOL T2 - Feeet

——

e
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COGMNE ACCIE! SP A & ' -
TEL 235.0103.307) - FAX +39.01 65302296 @ R : .
C E o, 05, $0000000 (Wn bt vaNG. 1GQ| = ' .ot
Pl 00S71320078 C.F. 02187380007 ] P CERTIFICAT DE RECEPTION 3.1 (EN 10204:2004)
REG. [MP. ADOO3 - 7234 Kt 10474 (R03) NUMERO DE DOCUMENT 2005036331
PAGE 2/2
SSAI DE TRACTION AU ETAT DE FOURNITURE .
ef. 020000172577 .
PECIFICATION EN 10002 (C02) ORIENTATION DE L'EPROUVETTE: L
. RN RP02 R z RP1
NITE DE MESURE .  NMM N 503 t NMM 066243
BTENU o 605,00 274,00 55,80 - 75,00 324,00
598,00 274,00 57,00 75,00 321,00
598,00 ' 267,00 57,40 74,00 316, 00
611,00 280,00 54,00 74,00 327,00
IMENSION DU GRAIN
ef. 020000172577
PECIFICATION ASTME112 -~
BTENU 4,00 6,00 :
ES PRODULTS SONT CONFORMES A LA DIRECTIVE PED 97/23/CE
ES PRODUITS SONT CONFORMES AUX NORMES EN10272/00
INTROLE' ANTIMELANGE AU 100%.
INTROLE VISUEL DES SURFACES ET DIMENSIONS : CONFORME.
JCUNE REPARATION DE SOUDURE EXECUTEE
KEMPTE DE CONTAMINATION DE MERCURE
3SAI DE CORROSION: :
SEL. ASTM A262/02a PRACT. E / EN ISO 3651-2 (00) ): CONFORME -
28 PRODUITS SONT CONFORMES A LA SPECIFICATION ASTM A320/A320M-03 01A B8 CL.1
{FERTREMPE 1050°C/EAU
38 PRODUITS SONT CONFORMES AUX NORMES UNS S31603
35 PRODUITS SONT CONFORMES AUX STIPULATIONS DE LA COMMANDE.
UABORATION AU FOUR ELECTRIQUE + AOD + COULEE CONTINUE L
i ACCORD AVEC LA NORME EN 10278/99 '
ATERIEL PRODUIT DANS UN SYSTEME D'ASSURANCE QUALITE EN ACCORD S
/EC_UNI EN ISO 9001:2000 ET QS-5000 ED.3 MAR.98 (POUR CETTE DERNIERE
JULEMENT POUR LES BARRES EN ACIER LAMINE'-ECROUTE'- RECTIFIE' ET
JUDRES METALLIQUES ATOMISEES), CERTIFIE PAR ICQ.
. o
5

AT TARIMM M AR ARAe
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VAT; ITDO5713200

TA - VIA PM:J
'}gofﬁmu.n‘h FAX 0'.“.0!.!-302”! @
c t CAP. SOC. wmngn EUR INT,
PJ onsn:mu CF. :mna 'F
ALG. P .« 7234 AEA 504

\06) ACHBTEUR :

\07) N. DE LA CGMNDBDU CLIEN'I‘ .t

W01} USINE PRODUCTRICE
y05) AUTEUR DU DOCUMENT

"o

\08) NUMERQ DE LA COMMANDE DE L''USINE *

COGNE FRANCE S.A.
CDA30620

COGNE ACCIAI SPECIALI - AOSTA, VIA PARAVERA 16
(AC4) SIGLE DU PRODUCTEUR .:

SERVICE QUALITE
25052952 /20

July 29, 2011
Y. Orlov

CERTIFICAT DE RECEPTION 3.1 (EN 10204:2004)"
(A03) NUMERC DE DOCUMENT 2005036331

066243

JECIFICATION :

101) PRODUIT :

104) ETAT DE LIVRAISON -

111) DIMENSICNS DU PR.ODUIT [HMI
102) NUANCE DE L'ACIER :

108) NUMERO DE LA COULEE :

306) MARQUAGE DU PRCDUIT :

CAS-E ANFORDERUNGEN

2260 PEL LAMINE ECROUTE-2B  RONDS
RS HYPERTREMPE

65,000
WN.1.4401/4404 IMCO316L
572192

IMCO 316/316L

(B12) LONGUEUR DU PRODUIT (MM):
NURANCE

INTERNE :
(B07) NUMERO DE LOT :
SIGLA SOST. N. COLATA : 289

06000 /06200
F316L 1.4404 ~
0428390

75 {01}

I8 PRODUTTS SONT CONFORME A LA SPECIFICALION MR OI.
i8S PRODUITS SONT CONFORMES A LA SPECIFICATION EN 10088/3 (95)

71.1.4404-WN.1.4401

38 PRODUITS SONT CONFORMES A LA SPECIFICATION D]:N 17440/96, W.1.4404

IALYSE CONFORME A LA SIS 2347
{ALYSE CONFORME A LA SIS 2348

iS PRODUITS SONT CONFORMES A LA SPEC. NF A35-574/90, NUANCE Z7 CND 17-11-02
38 PRODUITS SONT CONFORMES A LA SPECIFICATION NFA 35 574, NUANCE Z3 CND 1B8-12-02
1S PRODUITS SONT CONFORMES A LES SPECIFICATION ASTM Al82/A182M-02, A1S3/A193M-03, A276-03, A479/A479M-03 ET ASME SA182/SA182M-03

\193/SA193M-01, SA479/SA479M-01.

171} COMPOSITION CHIMIQUE - DE COULEE SELON ASTME1019-E1086-E415

[} 38 020000172308
JEMENT C si Mn P 5 Cr Mo Ni Cu
ITENU 0,016 0,500 1,880 0,028 0,030 16,600 2,000 10,000 0,500
EMENT Co
ITENT 0,120 L
iSAI DE DURETE AU ETAT DE FOURNITURE
of ' 020000172577 .
}ECIFICATION" UNIENISOG6506 ESSAI DE DURETE HB
ITENU 180,0 .
3SAI DE RESILIENCE AU ETAT DB
oif. 020000172577 .
SECIFICATION EN 10045 (C02) ‘ORIENTATION DE L'EPRCUVETTE: L
240) EPROUVETITE _ .
103} TEMPERATURE D' 'ESSM c 20,0000
1ITE DE MESURE J - : "
ITENU 266,00 277,00 274,00 278,00 269,00 244,00 269,00 270,00 274,00
'2'?3', oo 276,00 .
oF -4303 DV Se-25 Bw.
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lai : 12/04/2006 TC9218-5
rfl Thévenet + Clerjounie
/#5 Tél, : [33) (0)4.72.02.68.00. TRANSITION JOINT INSPECTION RECORD Page 1/1
Fax : [33)(0)4.72.02.68.01.
d'affaire | Job # Client / Customer N° de commande client / Cuslomer P. O. # |Date et visa du contréleur 1/t fob
59 ZANON 2870016 Sigried and dated
__— — ﬁ e
Nettoyage
. . Epaisseur .
I:;am_étns cia Quantité Pr:s:mnlclle test dLl!.-ct:lu:c;1 n;lar.i interface alu " Chc_rcs pour service | .o ations | Remarks
ITEM omingl 1 o1an Drawing weadll - ydraulique | du test helium | 5 intarface | %7903 oxygéne Contréle dimensionnel
Nominal Class Quantity | Hydraulic Test | HeliumTest | 4oy Thickness Thermal Oxygen Dimensional examination
Diameler I Pressure Max. Reading shocks Service
mini  nomin. cleaning
1 50 8561 2 8 75BAR | 4 osdod |2,32|2,2S NO NO JES
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ATTESTATO Di CONTROLLO -

Acciaierie @ @ TESTREPOT_RELEVE OF CONTROLE
Vaibruna ...

35100 VICENZA (tafia) - Viale dela Bulencs, 2921 o Cover, 2337/2002+F
" [ 2002/ 14305-V )
Chort: Conrms setmry. (2 K45727
fermer D ek aahe T
an Ot an MATER. X CONF, oaooemgl 91‘
Cmgoahe foerTar I Con mie “:m
Dugost  ACC. VALBRUNA SPA- MAG. PARMA ' e e
P ACCIAIERIE VALBRUNA s5.p.a. Tpe d cadezine £ 4+ ADD Aunzone do coaadates.
s e e ihe e e
PELATO SOLUB. s e T
SBTEL e (ERTHR AT
- AIS! 316/316LA ASTM A278 2000/
Ousill: T.316316L CFJG’ . FL C‘
v >
. MVAPML (MAXIVAL] o TZQQCDA L
| P Ogpots Deraoy B Lingharze W | Colees | Peent Pass Lorose
Posa, L [ 2o -zt [
S JEaS A el e Perwn g v
l . o paaty ey Tl A e i
| 1 TONDO 35.00 004773
a;u-mumm
&_mlqﬂ
Mm-:e &w._—_-m a—::-u Revetenes ANQOTIAS n--1
- | ERE b A | S (=R | == ==
Iu:u- ’ Rpox% Am E RA
2R N RO % - =
Vil datasse mn | © 205 ' 518
A | | 0..:]%
—-ﬂr—ﬁ:—;‘ -
CH 28| L. oss s62 64 75
l_ T
— N .

2 w7 A s | cmmmn « e —y i

e gt s o e
s [ Pt pae
= - e - -
R - - -———— = e i ——
it | T ORGSR St
3 P Mg~ — ="

) T e T
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ALCOA ITALIA S.P.A.

Sack Lagre S00NT Mdo 1) - vi6 G Lserm, &)
Cap Vati LA 10 L00.000.000 « G.F @ PL 00323M0E7
Negare e Wizro 132M - REA T&09

July 29, 2011
Y. Orlov

@
ALCOA

= -3
N -
CERTIFICATD 0T COALAIDO e 11/oaea ™ ¢ 6205
INSPECTICN CERTIFTCATE
ARMAMME PRUF ZFIGNT S ?..g;u
CERTIFICAT DE RFCEPTION o= a9 La77 4 1N
QI ZANON FTTORE R.P.A. BN 1611087 = FD1
T O
RE e b3
e 26421015 CSE0R 5E6
o i
$O, 64 PACAL CLRNT VS, 000, C=VAL 21008 KU 66D T4
e UR R TR
mwmﬂwﬂm
™
[l ‘_({ ~ -
45852 0,45 0,7 0,00 0,02 0,47 4,00 D00 0,07 0,00 0,00 0,01 0,00 0,00 0,00
5% in.|o,30 0,10 0,00 0,00 6,35 0,00 p,00 9,00 0,00 0,00 0,00 O,00 0,00 0,00
%%  wax.|0,80 0,20 0,10 0,10 0,60 0,05 0,08 0,15 0,00 0,00 9,10 0,00 0,00 0,00
CARNTTIRSTIDE e M AR AIUWE =Y ST % = l
B
e Lrat] s -l
() Wy Krev -
11308 259.,0 261,0 13,1 03
e dirif.
Ret, N°
Wt s, 186 s 11,0
Wk UNT $008/1
[t ]
ety o o (ot dpmayving 1+ o &
Fomd Laetorm e oot vl v a Roszonencde Corhicdo Qs
pe Py BAE.
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APPENDIX A.5 — Weldig control and WPS

6. ZAM0L.

SCHD IMALY

JOB DOC. No. SHEET

1870 001 1 177

CLIENTE : DESY
CUSTOMER

PROGETTO: XFEL
PROJECT

COMPONENTE: CRYOSTATS
COMPONENT

ORDINE: 659 /430630011
ORDER

DISEGNO : 2870.1. 001
DRAWING

N° FABBRICA: 10344 - 10345
WORKS Na.

TITOLO: QUADERNO DI SALDATURA

July 29, 2011
Y. Orlov

TITLE : WELDING BOOK
' F a3
EMISSIONE
0 ISSUE ) ADS GC 1397.06
DESCRIZIONE REDATTO | VERIFICATO | APPROVATO | DATA
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July 29, 2011

> b

|

B B B BP>P PP

Y. Orlov
Dwg. No 2870.0.001 N.F. / Sheet 1 of 1
Mfr’ Work 2870 CRIOMODULE TYPE 3
WPS PQR WELD IDENTIFICATION PROCESS MATERIAL
Dwyg. 2870.1.001
| 2870/1 66/03CE Al=A2 16+121 §235JR
287017 Wv&m{: B¢ 1114121 S 236 JR
| 2870/18 169101 _ Ci-C2 111 +
| 2870v4 16801 01110 D13 141+111 $235 JR + AZ04L
2870/5 | VEN 0600201/6 W8 141111 § 235 JR
28708 0202/CE Filet welds 111 § 235 JR
__2670/19 / Filet weids 135 S 235 R
2870/16 ! Bulkd Up 111 E 309LMo-17
1.002
2870/4 16801 D210 D7 -D8-D10 141111 S 235 JR + AJD4L |
287017 10601 A31to AB 141111 A304L
287008 | 204700 C4 1o C7-C10C12-C13-D1-08 141 AS0AL
287019 204/00 C11-C14 - Filol welds 141 AJ04L
Dwg. 2870.2,001
2870110 ] =12 5 A316L
287011 ! Filiet weids 141 A316L
2570720 ! 821 - B21 bis 141 AsteL
_Dwg, 2870.2.003
2870720 | ! ] B22-8B23 | 141 | AJNOL
_Dwg. 2870.2.004
287017 106/01 $20 to 523 — $26 to S26 141+111 A04L |
2870/8 204/00 Filiet welds 14 ASO4L
Dwg. 2670.3.001
2870113 | VEN0S0025&/3| B33 . 334 - D31 141 A316L
___2B870/14 ! B3 -832 141 AL 5083 « Al 6060 |
___2B70/15 105790 Flliet welds 141 Al 1050A
2870121 105788 W35 131 AL 1050A
Dwg. 2670.4.001
287013 | VEN DBO025E/3 B4] - B4s R ABL
2870/14 ] B41-B22 141 AL +
2870/15 105790 Filiet welde 141 AL10S0A
287021 105788 W45 3 AL10S0A
Dwg. 2870.5.001
2870111 7 Filet welds 141 A3I6L
287013 | VEN 0600256/3 _B51 141 A316L_
_Dwg, 2670.5.002
287011 I Filict weids 141 A3t
287013 | VEN O600256/3 | 852 - B53 - D51 - D82 141 A6,
2870011 7 C51-C52.D53.D54- W8S 141 A316L
287013 | VEN 0800258/3 355 141 A316L
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July 29, 2011

Matal Nonfusing Metal
Nonmetallic Other

BASE METALS (EN 15808)
PN

SpecificationType and Grade
to Speclication Type and Grade

Y. Orlov

| WELDING PROCEDURE SPECIFICATION 7" W 2820

@ E' ZAN ON Specifica Procedimanto di Saldatura n.;.i 07/07/56

WELDING SPECIMCATION CONFORMING TC EN 100031 Paq. 1102

Welding procass (es) 141 (GTAW) « 111 (SMAW) Tyse(s) Manual WEARN® 10801

JOINTS

Jeirts Design See Sketches

Backing Yec Omes No  GTaw

Backing Material (Type) V/eld matal

A%

NN

Groups N* B.1

1o P-N*

N A240 Tp 304L

Groupe N* B.1

A240 T 304L

Chem. N-ﬂfﬂl and Mech. Prop,

1o Chem. Analysis and Mech. Prop.

Thickness range:
Base Motal:

Pipa @ Range:
Other

Groove
Groove

31030 imm

Filet

©.0. > 150 mm

Filet

Zl2

FILLER METALS

e ——

141 - GTAW

111- SMAW

Spac. N* (SFA) B

5.9

5.4

AWS N' (Cless)

ER 308,

E 208L-17

F-N"

-

A-N"

Size of Fller Metalz @

23,25-4 mm

Dagposited VWeld Matal

Thickness Range:

Groove

Up to 22 mm

Filet

Al

Eloctrode-F lux (Clsss)

|Flux Trade Name

|Cenmumable Insert

NO

TN

Boblar Thyssen “FOX EAS 2.4°

lssued by We Coord.

E. ZANON
1 RAsOn

A Dl Seviy

Date

070G

Page 149 of 211



July 29, 2011

Y. Orlov
WELDING PROCEDURE SPECIFICATION | 7S I 25707
@ E . ZAN ON Specifica Procedimento di Saldatura Date OTRTIG
WELDING SPECIFICATION CONFORMING TO EN 10609-1 Pag. 2 o 2l¢
POSITIONS |POSTWELD HEAT TREATMENT
Position{s) of Groove PA Temperature Range N.A.
Welding Progression: Up Down Time Range
Position(s) of Fillet PA-PB
PREHEAT GAS
Percert Composition
Preheat temp. Min 18°C Gas (es) Mixture Flow Rate
Interpass Temp. Max. 150°C Shislding Argon 96,6% ge12U7
Praheat Maintenance Tradling
Backing Argon $0,0% 10+15 L/’
' (Gr.11 EN430)
ELECTRICAL CHARACTERISTICS
Cumant AC or DC DC Polarity SP-RP__ Amps (Range) _See Bolow Vaolis (Range) _Ses Balow
Tungsten Bectrode size ard type 224 mm EW Th-2 (WT20 - acc.to EN20848)
Mode of Metal Transler for GMAW N.A Electrede Wire feed speed range NA
ITECNIQUE
String or Weave Bead String
Orifice or Gas Cup Size D¥141)
Initial and Interpass Cleaning (Brushing, Grinding. elc.) Brushing (s s.wires). acetone & Grinding
Method of back pouging Grinding where necessary
rOnelnlbn N.A.
Contact Tube to Work Distance N.A.
Mukiple or Single Pass {psr side) Mltiple
Mutiple or Single Electrodes Single
Travel Speed (Range) NA,
Poeni NO
iom
Wield Fitar Motal Currane Vok | Travel | Max.
Layer(s)] Process Class 2 Type Polar |[Amp. Range| Range | speed | Hezt | Other
Range | _Ingus
__1_-2 141 ER 308L 2 mm DC-SP 160+180 13+16 / J /
3 11 E 308L-17 3,25 mm DC-RP 110130 22425 / ] i
Others 111 E 306L-17 4 mm DC-RP 160+170 22+25 ! ! /
Issued by Welding Coord. Date Date
R s
[ 07/07/06 07107008
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July 29, 2011
Y. Orlov

&) E. zanon

WELDING PROCEDURE SPECIFICATION

Spacifica Procedimento di Saldatura
WELDING SPECIFICATION CONFORMING TO EN 105051

WPS N®
Rev, No
Dale

Pag.

28709

Q7/07/08
1 %2

Welding process (es)

141 (GTAW)

JOINTS
Joints Dazsign

Type s) MANUAL

WPAR N*

204700

See Skalch

Backing  Yes

Backing Material (Typs)

Metst Nonfusing Mstsl
Nonmeialic Other

BASE METALS
P-N"

Groupz N* 8.1

SpocificationTypa and Grade

te Specification Typa and Grade

to P-N*

Groups N* 81

A182 F 3040 / A240 Tp 304

A312 Tp 304L

Chem, Analysis and Mech. Prop.

to Cham. Analysis and Mech. Prop.

Thickness rangs:
Baza Metsl:

Plps @ Range.
Other

Groove

Filat

Groow

Fillat

Z|=

FILLER METALS

141 (GTAW)

Spac. N* (SFA)

AWS N* [Claasz)

ER 3080

F-N°®

AN

Sz of Filler Matas &

Deposited Vald Malsi

Thicknsss Range:

Groovs

Fillst

|Ebdmdc-th {Clazz)
Flux Trade Name

Consumable Inssn

NO

T.N.:

"Bohier EAS 2-1G*

Page 151 of 211



July 29, 2011

Y. Orlov
WELDING PROCEDURE SPECIFICATION |7 N 22799
@E. zanon Pt 8
. Spacifica Precadimento di Saldatura Dats Q70706
WELDING SPECIFICATION CONFORMING 7O EN 108081 |pag. 2 w2105
T
POSITIONS POSTWELD HEAT TREATMENT
Posttion{s) of Groove - Tempermiure Range NA
Progresslon: Up Doan Time Range -
Peeltion(s) of Filet PA-PB
PREHEAT GAS
Percent Compesition
Prebest temp. Min 18'C Gas (es) Mixtue Flow Rae
Interpess Tomp. Max 150°C shisKing Argon 59.99% 8e10LN"
Preheal Maintanance Trading
Backing
(Gr. 11 - EN 430)
ELECTRICAL CHARACTERISTICS
Currert AC or DC oG Polarity _See Below Amps (Renge) _Secc Bolow Volts (Range) _ Sea Below
Tungaten Elactrode slze and type @2 4mm - EWTh-2
Mode of Metal Transfer for GMAW N.A Eblclrode Wire [sad speed range N.A
String
vz
Brushing (5.5 .wires) & Acoicne
NA.
N.A.
NA.
or Single Pass (per side) Mulipim
Multipis or Single Elactrocas Singhe
{Trave! Speed (Range) Sea Baow
|Paenirg ND
[Otrer :
Weid Fller Metal Curment Volt Travel | Max,
Layor(z)| Process Chass <] Type Polar [Amp. Rangs| Range | speed | Heoat | Other
Rarge | Input
A 141 ER 308L 20mm | DOCc-82 | 804120 | 11415 | ¢ ! !
Dats Cale
Q7076 07/07/06
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July 29, 2011
Y. Orlov

Rev. No

Specifica Procedimento di Saldatura Date 0707108

WELDING PROCEDURE SPECIFICATION |"PSN° ___ _ze1om0
| @)E. zanON

WELDNG SPECIFICATION CONFORMING TO EN 10608.1

Pag. 1 lo

Waelding procezz (ss) 15 (PAW) Typa(s) MACHINE WPARN® _ To be quaiified

JOINTS .
Joints Design Sea Skatches

Backing Yee No

Backing Materdal (Type) .

M=ta Nonfusing Metal
Nonmetalli Other

BASEMETALS
PN Groups N*

SpodificationType and Grade

a1 to P-N" Groups N* 8.1

. AZ40 Tp 316L

to Specification Type and Grade

A240 Tp 316L_

Chem. Analysis and Mech. Prop,

to Chom. Aralysis and Mech. Prep,

‘Thickness range:
Base Metal: Groove

3o 12 mm Fitst

Fipe @ Range: Groove
Other )

0.D. > 150 mm: Filet

FILLER METALS

15 - PAW

Spec. N' (SFA) 5.8

AWS N* (Class) ER 310MoL

|F-N" B

A-N* 9

Size of F ller Metais @ 212 mn

Deposited Weki Metsl -

Thickness Range: .

Groove Usto 12 mm_

Esctrode-Flux (Class)
f— —-

Fhux Trade Name

Consumabls Ineart NO

TN. Sandvik "26.22.2LMn"

Data

Date

ovv e

{ A ool Sares

C7o7/06
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July 29, 2011

Y. Orlov
WELDING PROCEDURE SPECIFICATION ::s:., mg’“’
@ E. ZANON Specifica Procedimento di Saldatura Date 07/07/08
WELDING SPECIFICATION CONFORMING TO EN 100981 |pag. 2 ©2{({49)
s
POSITIONS POSTWELD HEAT TREATMENT
Posttion(s) of Groove PA Temperature Range NA.
VWekding Progression:  Up Down Time Range
Positior{s) of Fillat
PREHEAT GAS
Parcant Comgeation
Preheat temp, Min 15°C G (es) Mixture Flow Rate
Jlmarpm Temp. Max. . Shialding Argon 90.00% | 2+4/20-30 LVY
Preheat Maintenance Tralling Argon §9,80% 20«30 LY
Backing Argon | @900% | 20-30ur
(Gr.11 EN£30)
|ELECTRICAL CHARACTERISTICS
ICurrent AC or DC [2)v] Polarity sSp Amps (Range) See Below Vobks (Range] See Balow
[Tungsten Blectrode size and type @4.0mm EW Th-2 (PAW) WT20 - acc.to EN26848 (2 Smim Insice a pas cup,
(Muduo{l'ddd Transfer for GMAW NA Electrode Wire feed speed range 60+80 Cr/1’
Vira feed speed range (PAW): 80+110 Cm/t’
TECNIQUE
String or Weave Bead String
Orifice or Gas Cup Size Type M 126 {16)
Initlal and Int Srushing, Grinding, etc.) Brushing (s.s wires) & Grnding
Method of back gouging N.A.
Oscilation NA
Contact Tube to Work Distance 3410 mm
Muliphe or Single Pass {par side) Single (15)
[Muliple or Single Elecroces Single
Travel Speed (Rarge) Ses Below
Peening NO
(Other lschine Type: Fronius Trans-Syenepic 5000
VWeld Filer Metal Current Volt Travel | Max.
Layer (s)| Process Class 2 Type Polor |Amp. Range| Range | speed | Heat | Other
Range | Input
1 15 ER 310MaL 1.2 mm DC-SP 240+250 23+24 | 20421 |1,56+18
Cmv1' | Klmm
|_lssued by Welding Coord. | Date Sata
£. ZAMON . el
doarre ororion| | / 0T/07/08
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July 29, 2011

Y. Orlov
WELDING PROCEDURE SPECIFICATION ‘[':5: L
. V. ND
@ E - ZANON Spacifica Procodimento di Saldatura Dele aTon0G
_ WELDING SPECIFICA TION CONFORMING TO EN 106851 |pag 1 % 2)({58
Walding process (es) 141 (GTAW) Type {s) MANUAL WPARN' __ To be qualified

JOINTS

Joinis Cesign Sae Skalch

Backing Yoz No__ X

Backing Matarial (Typa) B

Niatal Neonfusing Matal
Nonmatallic Other A
4 \ é

BASE METALS

PN Groups N™ 8.1 o P.N" Groupe N* 8.1
SpecificationType end Grade AT82F 3160 / 4240 Tp 316L

1o Spedficstion Type and Grade A240Tp 316L 1 A312 Tp 316L

Chem. Analysis and Mech. Prop.

fo Cham. Analyzis and Mach. Prop.

Thickress range:

Basa Metal: Groove Fliat Al

~ Pipe @ Ranga: | Groove Fillst Al

Other

FILLER METALS

I H 141 (GTAW)
|Spec. N* (SFA) 59

AWS N* (Class) ER 31080l

EF-N* 6

A-N* 1

Size of Filer Motzls @ 220 mm

Doposked Viiald Matal .

Thicknazz Range: -

Groove -
Fllat AN

IEhcllodo-F‘h.m (Class)

Flux Teade Name -

Consumabia Inser NO

TN Sandvik "25.22. 2LMn"

Issued by Weling Coord. Date Dela
E. ZANON
4. BAZON @' arorne 0r.07/05
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July 29, 2011

Y. Orlov
Operating Procedures
WELDING PROCEDURE SPECIFICATION |“WFSN' 2871
E. ZANON Rev.he 0 ___|
. Specifica Procedimento di Saldatura Date 07/07.06
WELDING SPECFICATION CONFORMING TC N 13639-1 Pag. 2 o 2)(1¢
POSITIONS POSTWELD HEAT TREATMENT
Positien{s) of Groove P Temparature Renge N.A.
Welding Progression. Up Down Time Range .
Poslticn(z) of Fillet PA . P8
PREHEAT GAS
Percent Compasition
Prehaat tomp. Min 18'C Gas (os) | Mixiure Flow Rale
Inlstpess Temp. Mex. 150°C Shislding Argon 50 95% S+10L1"
Prehsat Maintenance Tralling
Backing
[Gr. 11 EN 439)
ELECTRICAL CHARACTERISTICS
Currart AC or DC Dc Polarity _Sees Bslow Amps (Ranga) _See Below Volls (Range]  See Brlow
Tungsten Electrode size and type B2.4mm - ENTh-2
Mode of Metal Transfer for GMAW NA Elect Wia fead speed range NA.

Stirg
212
and Intetpase Cleaning (Brushing, Grinding. etc.) Brushing (S S.wies) & Acslone
N.A
NA
N.A
__Mutipie
Sirgle
Sea Below
NO

Wed Fillar Mata! Current Voit Travel
Layer (s)] Process Class @ Type Polar |Amp. Ranga| Range | spsed | Mea! | Othar
Renge
/

All 141 ER 310Mal 20mm DC-5P BO+120 1115

Onte

=130

07071206 o008
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July 29, 2011

Y. Orlov
WELDING PROCEDURE SPECIFICATION 7% ™ — #8785
@ E' ZANON Spacifica Procedimanto di Saldatura Date 1401
_ WELDING SPECIFICATION CONFORMNG 10 EN %6001 Pag. 1 02
Waekding procass (es) 141 (GTAW) Type(s) __ MANUAL _ WPARN" _VEN 00002583 £
JOINTS
Joints Design See Sketch
Backing  Yes No X
Backing Matecial (Type) -
Metal Norfusing Meta! : |—+ -
Nonmaetallic Other
AN
BASE METALS
P-N" Groups N* _ 81 PN Groups N* B
SpacificationType and Grade A182 F 3161 [ A240 Tp 316L
to Spedification Typs and Grade A240 Tp 316L / A312 Tp 316
Chem. Analysis and Mech. Prop.
to Cham. Analysis and Mech. Prop.
Thickness range:
Base Melal: Groove 104 mm Fllat All
Pips @ Range: Greove OD > 25 memn Filet Al
Other
141(GTAW)
59
ER 310MoL
6
9
|Siza of Filler hMatais @ 216-20mmn
Deposited Weid Metal -
Thickness Range: -
__Groove Upto 4 mm
Fillst Al
| Elactrode-Fhx (Closs) -
Flux Trada Name -
rCnnlurrlﬁl Insert NO
TN. Sandvik *25.22 2LVn"
Date vedbyQCM | Dste |
E. ZANON
;|oTiorioe| LA 01107106
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July 29, 2011

Y. Orlov
WELDING PROCEDURE SPECIFICATION |/PSN' ___ 267013
@)E. zanon e ]
Specifica Procedimento di Saldatura Date 141206
WELDING SPECIFICATION CONFORMING TO EN 10€09-1 Paa. 2 o2
POSITIONS FOSTWELD HEAT TREATIAENT
Position(s) of Groove PA Temperature Range N.A.
Welding Progression:  Up, Down Time Range .
Position|s) of Fillet
PREHEAT GAS
Percent Comooskion
Preheat temp. Min 18°C Gas (es) Mixture Flow Rate
Interpass Temp. Max. 150°C Shielding Argon 99,80% g-10U1"
Prahest Maintenance Trailing
Backing Argon 99,00% 10-20 LY
(Gr. 11 EN 430)
|[ELECTRICAL CHARACTERISTICS
Cument AC or DC DC Polarty _See Below Amps (Range) _See Below Voits (Range) See Below
Tungsten Electrode =ze and type 2 4mm - EWTh-2
|uod=om.u'rmiwomw NA Electode Wire feed spaed range NA.
TECNIQUE
String or Weave Bead String
Orifce or Gas Cup Size a2
Initisl and Interpass Cleaning (Brushing, Grinding, ete.) Brushing (S.S.wires) & Acetone _
Method of back gouging NA
Oscilation NA
Contact Tube to Work Distance NA
Mutiple o Single Pass (per side) Mubnoe
Muliple or Single Eloctrodes Single
Travel Speed (Range) See Below
Peening NO
Other -
Weid Filor Metal Curent Volt Travel | Max.
Layer(s)| Process Class e Type Polar (Amp, Range| Range | speed | Heat | Other
Range | input
1 141 ER 310Mol 1,6 mm DC-SP 80+100 11+15 / ! !
Others 141 ER 310MolL 2,0mm DC-8P 110+140 11+15 / { /
Date A Date
3 B,
1 | orio7ie ";""‘5 i 07/07/06
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July 29, 2011

Y. Orlov
WELDING PROCEDURE SPECIFICATION :‘:"': gaTone
@ E' ZANO N Specifica Procedimanto di Saldstura Date 0707106
WELONG SPECHFICATION CONFORMNG TO EN 10024-1 Pag. 1 to 211172 ]
YWeiding process (oz) 141 (GTAW) Type (&) MANUAL WPARN® To be qualified
JOINTS
Joinls Dazign Sea Sketch
Backing Yes No X
Backing Motorial (Typa) -
Matal Nenfusing Matal :
Normatalliz Other ) -
A,
BASE METALS
PN Groups N* s o P-N* Growps N* 23
SpacificatisnType and Grade Al 5060
lo Spacrication Type and Grade A 606D TS
Cham. Anshysis and Mech. Prop.
to Chem. Analysic and Mach, Prop,
Thickness rlngﬂ
Base Metal: Groove 1o & mm Fillat All
Pipe @ Range: Groove QD > 25 men Flliat All
Other
FILLER METALS
141 (GTAW)
Spec. N* (SFA) 6.10
AWS N* (Clses) ER 5358
F-N* 22
AN NA,
Size of Filler Metals @ 21,6-2,0mm
Deposited Wald Matal -
Thicknass Rangs: -
Groove Upto 4 mm
Filel Al
Elndmda-?hu (Class) -
F lux Tﬁﬂam& -
‘Consumable Insar NO
TN. Sdariil *AMg 5*
lssuad by Welding Ccord. Date Data
E. ZANON i A Bat
‘ :[ I% 07/07/06 07,076
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July 29, 2011

Y. Orlov
WELDING PROCEDURE SPECIFICATION |77 — 27804
@E ZANON | T L cssoimen o e
WWELDING SPECFICATION CONFORMING TC N 108384 |pag 2 102
POSITIONS IPOSTWELD HEAT TREATMENT
Pesition{s) of Groave PA Temperature Range NA
Wealding Progression:  Up Oown Tine Range 3
Position(s) of Filet
PREHEAT GAS
Percant Compasition
Prohaat temp. Min 18°C Gas (ss) Moaure Flow Rate
Interpass Temp. Max 150°C |Shiewing Agon | 93.99% | Ee10UY
Prahsat Mantenance Trailing
Backirg Argon 99.99% | 10.20U1'
I (Gr. 11 EN 439}
|ELECTRICAL CHARACTERISTICS
Cument AC or DG DC__ Polardty _See Below Amps (Rangs) _See Below Voka (Renge) Ses Below
Tungsten Electrode size and type D2, 4mm - EWTh-2
Mode of Matal Transfer for GMAW NA. Elactrode Wirn feed spaod range N.A
TECNIQUE
|Sting or Weava Bead String
Orifice or Gas Cup Slze CAalrs
Inhia! and 1nhful Cloaning (Bnshing Grinding, etc.) Brushing (5.5 wires) & Acatons
Method of back N.A
Osclliation N.A.
Contact Tube 10 Work Distance NA
Multipie or Singla Pass (cer sida) Mutipe
Multipis or Single Electrodas Singlo
Travel Spasd [Range) Sen Beiow
Pacning NO
Othar B
Weld Flllar Meta) Currenl Vol | Trawvel | Max
Layer ()] Process Chss @ Type Polar |Amp. Range| Range | =zpeed | Heat | Other
Range | Input
1 141 ER 5366 18 mm AC 40480 14218 / i /
Others 141 ER 5355 20 mm AC 40+80 14+18 / / !
Date
07/07/06
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July 29, 2011

Y. Orlov
WELDING PROCEDURE SPECIFICATION |18 N 2670
V.
@ E. ZANON Specifica Procadimento di Saldatura Date 44/ (06
WELDING SPECIFICATION CONFORMING TO EN 106081 PE 102

Welding process (es) 141 (GTAW) Type(s) __ MANUAL  WPARN' __ {osmp A\
JOINTS
Joints Design Sea Stalch
Backing Yes X No
Backing Malerial (Type}

NoAmelalic Other 77 ‘#
- mm -

BASE METALS '
P.N* Groups N* 21.1 1o P-N" Groups N* 21.1
SpeaficationType and Grsde ' ' Al 10504
ic Spacfication Typs and Grade ] - Al 10508
Chem. Analysis snd Mech. Prap.

to Chem. Analysis and Mech. Prop,

. Thickrmss range: : .. .
Bass Metal: Groove - Fillet All
Pipo 2 . Groovs - . Fillet Al
Other - : ! - ;
FILLER METALS -

— 141 [GTAW)
N* (SFA 510

AWS N* (Class) ER 1100
F-N* 21
A-N" NA.
Size of Fller Metals @ B2.4 mm
[Doposited Wk Metal :
Thickrnass Rengs: -

Groove -

Fillst - Al
ElctrodoFlux (Class -
Flux Trade Name -
Censumabie Insart NO
T.N. Sidarfl “A190 5*

Is5u8d by Welding Coord. | Data o Date
E. ZANON Sarto
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July 29, 2011

Y. Orlov
WELDING PROCEDURE SPECIFICATION |"P8N° 2870015
@) E. zanon Rov.No 4
. Spocifica Procodimento di Saldatura Date H#f4nos Z
WELDING SPECIFICATION CONFORMNG TO EN 100351 Pag. 2 102} |

POSITIONS IBOSTWELD HEAT TREATMENT

Pesition(s) of Groave PA Temparature Range N.A.

Wekding Pregression:  Up Dewn Tima Rangs -

'i‘jﬁor‘s}d Filot

PREHEAT |GAS

Percant Compoeltion

Prebsat temp. Min 100°C Cas (o8 Mixiurs Flow Rats
interpass Temp. Max. 150°C |Shelding AreHo T0+30% 10420 L1’
Prahsst Ma'nlensnce Trading

Backing
{Gr. 13 EN 439)

|ELECTRICAL CHARACTERISTICS

Curront AC or DC DC Polarity _See Below Amps (Rangs) _See Below Volls (Range) Sse Below
Tungeten Electrode size and typa 2&men - EWTh-2
|Modo of Metsl Transfor for GMAW NA, Elsctrode Wire food spesd range NA.
TECNIQUE

or Weave Oead String

Oxifice or Gas Cup Sixo [‘Alrs

Initial and | Cloanin . ete ) Brushing (5.5 wirss] & Acetons

Method of back gouging NA.

Ouscilation NA

Contact Tube 1o Work Distance NA.

[Mutpla or Singia Pass (per side) Mutiph

Mutipla or Sirgle Electrodes Single

ravel Speed (Ranga) Ses Below
|Peening NO
IOIhr -
Wald Filisr Metal Curmant Vol Travel Max.
Layer (s)| Procese Class 2 Type Polar |Amp. Rangs| Range | speed | Heat | Other
erga Inpust
Al 141 ER 1100 2.4 mm AC 1804210 | 16+19 ! ! ]
Cate
07/07/086
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July 29, 2011
Y. Orlov

WELDING PROCEDURE SPECIFICATION — 7 4.

| @E. zANON o

Sprcifica Procedimento di Saldatura Date 07/07/06

WELDING SPECIFICATION CONFORMING TO EN 10609-1 Pq‘ 1 b2

Y/eldng process (es) 111 (SMAW) Type (s) Manual WPARN" __ To be qualfied

JOINTS

Jointa Design Build Up

Backing Yes X No
Sacking Material (Type) Baze metal

Metal Nonfusing Metal %

Nonmetalic Other

BASE METALS (EN 15608)
PN Groups N* 1.1 o P-N" Groups N* 1.1

SpecificationType and Grade § 235 R
1o Specification Type and Grade S238 R

Chemn. Analysis and Mech. Prog.
to Chem. Analy=is and Mech. Prop. -

Thickness renge:

Base Metal: Groove - Fillet All
Pipe @ Range: Groove - Fillat Al
Other ) '

FILLER METALS

Spec. N* (SFA) 5.4
AWS N° (Class) E 308LMo-17
FN* 6
A-N* a
Sizs of Filer Metals @ @4 mm
Deposited Weld Metal .
Thickness Range: -
Groove -
Filet 21
Electrode-Flux (Class) .
Flux Trade Name -
Consumablg Insert NO
T.N. Babler Thyroon "CN23/12 Me-A"

Date Date

ar/o7ce o718
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WELDING PROCEDURE SPECIFICATION
@ E' ZANON Spocifica Procedimento d Saldatura Ddo .
WELDING SPECIICATION CONFORMING TO [N 106201 1 toz
Wekding process (03) 141 (GTAW) Type(e) ___ Menwel _ WPARN' _Tobegusified
JOINTS -
Joints Design ___Soa Sketeh
Backing Yas No__ X
Backing Material (Type)
Meta. Bmm Mets| g
Nanmetallic Other © g
BASE METALS
P-N* Groups N* 8.1 o P-N* Groups N* 81
SpacdificationT ype end Grade - A182 F 316L / A240 Tp 316L
to Specification Type and Grade A240 Tp 316L / A312 Tp 316L
Chem. Analysis and Maech, Prop.
to Chem. Analysis and Mech. Prop.
Thickness range:
Basze Matal: Greove 3to 12 mm Filot Al
Pipe @ Range: Groove 0D > 160 mm Filiat Al
Othar
FILLER METALS
;ﬁ 141 (GTAW)
Spac. N° (SFA) 59
WS N* (Class ER 3100MoL -
F-N" 8
8
Size of Filer Metals @ 2.0 mm
Woid Metal -
 Thickness Range! -
__Groove Up to 12 mm
Fillet Al
Elscirode-Flux (Class) -
Flux Trade Name -
Consumabla Insart NO
TN Sandvik '25.22 20"

Date

141208
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WELDING PROCEDURE SPECIFICATION |WPSN' 287020
@) E. zanon g —
» Spacifica Procedimento di Saldatura Dato 14112/08
WELDING SPECIFICATION CONFORMING TO EN 108001 Pag. 2 w21¥
[PosiTIONS |POSTWELD HEAT TREATMENT
Position(s) of Groove PA Temperature Range NA
Welding Progression: Up, Down Time Range -
|Position{s) of Fillet
PREHEAT GAS
Parcent Composition
Preheat tamp. Min 168°C Gas (es) Mixture Flow Rata
Interpass Temp Max. 150°C Shielding Argon 9,99% 814 LU1'
Preheat Maintenance |Backing Amgon £0,08% g+15 Ut
|ELECTRICAL CHARACTERISTICS
Current AC or DC DC___ Polaity _SeeBeiow Amps(Range] _See Below Voks (Range) _See Below
Tungsten Electrode size and type @2.4mm - EWTh-2
Moda of Metal Transfar for GMAW N.A. Electrode Wire foed speed range NA.
TECNIQUE
String or Weave Bead Sting
Orifice or Gas Cup Sze a1
Initial and Interpass Cleaning (Brushing, Grirdirg, etc.) Brushing (S.S.wires) & Acetone
[Method of back gouging NA
Osciliation NA
Conlsct Tube lo Work Distance N.A
[Muislo or Single Pass (per side) Mutiple
Multigle or Single Electrodes Single
Travel Speed (Range) See Beiow
Peaning NO
Other -
Weid Filer Metal Current Vok | Travel | Mex.
Laym{s)r Procsss Class a Type Polar |Amp. Range| Range | speed | Heat | Other
Range | Input
All 141 ER 310Mol 2,0 mm DC-SP 110+1560 | 14+18 6+10 1,1 /
e/t | KJémm
Aporoved by Q.C.M. Dale
E. ZANON
A 14/12/06
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WELDING PROCEDURE SPECIFICATION

Specifica Procedimento di Saldatura
WELDING SPECIFICATION CONFORMING TO EN 108051

WPS N*
Rav, No

2870/21

Y. Orlov

Date

Welding procuss (es)

131 (GMAW)

JOINTS
Joints Design
Backing  Yee X

Sos Sketch
No

Type (s)

Machina

WPAR N*

14/12/08

105768

Backing Material (Type)

Emu thnhu{rq Metsd

BASE METALS
P-N'

'y
A
6

Grougs N*

SpedificationTypa and Grade

to Spedficalion Type and Grade

1o Chem. Analysis and Mech. Prop.

Thickness range:
Base Metal:
Pipe @ Range:
Other

211

lo P-N*

Al 1050A

Groups N*

211

Al 10504

Groove

r4¢3

FILLER METALS

131 (GMAW)

Spac. N (SFA]

5.10

AWS N” (Class)

ER 1100

FN

21

A-N*

N.A.

Size of Fillor Metais @

21,2 mm

sited Weld Metal

Thickness Range:

Groove

Filst

[Eloctrode-Fiux (Class)

Fiux Trade Name

Consumable Insarl

T.N.

[ lgsued by Weiding Coord.

Dats

!h. _'\.m ;g:‘*‘

2
e A AL i
By s '@
-y =

14112108
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WELDING PROCEDURE SPECIFICATION ::s:; "’:"‘
@E ZANON | et asitan o
WELDING SPECIFICATION CONFORMING TO EN 10800-1 Pag. 2 2lUR]
POSITIONS POSTWELD HEAT TREATMENT
Position{s) of Groove PA Temperature Range N.A
Walding Progression: Up Cown Time Range -
Posiion{s) of Fillet
PREHEAT GAS
Percent Composition
Preheat temp. Min 18°C Gas (es) Midturs Flow Rate
Intecpses Temp. Max. 150°C ShieMing Argon 90,98% 20+30U1"
Preheat Maintenance Trailing
Backing
(Gr. 11 EN 439)
ELECTRICAL CHARACTERISTICS
Current AC or DC DC  Polarity See Bslow Ampe(Range) SeeBolw Vols (Rangs) See Bokw
Tungsten Electrode size and type None
Mode of Matal Transfer for GMAW Spray arc Electrode Wire feed speed range N.A,
TECNIQUE
String or Weave Bead String
|Orifice or Gas Cup Size @a/e”
Inktial and Interpass Cleaning (Brushing, Grinding, etc.) Brushing (S.S.wires) & Acetone
Method of back gouging NA
Oscilaton NA
Conlact Tube %o Work Distance N.A
[Mutila or Single Pass (per side) Mol
| Multiple or Single Electrodes Single
Travel Speed (Rargs) See Bolow
Paaning NO
Other -
Waeld F Metsl Current Vol Travel Max.
Layer (=), Process Class "] Type Polar |Amp. Range! Range | speed | Heat | Other
Range | lnput
Al 131 ER 1100 1,2 mm DC-RP 170+220 | 24+27 { ! /
ssued by Welding Coord. Dste Date
& D
2 BASOn. i;}‘l 14/12/08 141206
.
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@)
1.S.P.E.S.L. - ISTITUTO SUPERIORE PER LA PREVENZIONE E LA SICUREZZA SUL

LAVORO
DIPARTIMENTO DI PADOVA
Verbale N mhmm 31 MG 2001 Cronologizo N* Hi- 283530

MODULO DI VERBALE DI QUALIFICAZIONE DI PROCEDURA DI
SALDATURA (WPAR)

Costruttore/indirizzo:  Efiore Zanon 5.p.A Via Vicenza, 113 Schio (V1) K* di Identificazione WPS Nr. 252672
dal Costruttore : .

Codice/ Norma di ISPESL Raccols S Rev.95 Ediz Q9 - EN 288 Data di esecuzions 15.02.01
prova: ANCC Reccolla B Ea.78 della saldatura:

Campo di validita delia qualificazione

Procedimento di 141 T3 manuale Tipo c glunto: osis & BUA REO28
saldatura: 111; Elatirodo rivestic manuale . - ripresa o rovescio
(B5W)
Metallo (i) base: ASME SA 240 Tp 304L (SAC 8.1) . Spesszore del materisle 875330
. . base [mm): :
. Déametro estemo del -
) tubo [mm):
Tipo del metallo uwmmva\uRNth Tipo di corrents di 141: C.C/ sclarka
d'apporto: ro 40 datura: ragatha
111: Bobder FOX AS2: AWS SFA 54 E 30517 - 111C.C. / polorith
cofara n* 81432 (3.25), n* BOSSS [£)

-

Gaa di protezions: 141: Argon 99.9% - Gruppo |1°EN 439 . Flusso: -
Posizionl @i saldatura:  PA

Temperatura di * Coma | materiale base, & comungue non meno ¢l - 120 *C
esorcizio:

Preriscaido. z10'% Temparatura di <150
intarpass:

Trattamento termico slo -
Invecchiamento dopo
saldatura:

ALTRE INFORMAZIONI :

Vedara WFS N* 25252 del1 15.02.01

Si cortifica che | sagpi di prova 80n0 Mt praparat, saldetl & conlrollstl con 88ito sodclstcente In confommis i reg
codcainorma di prowe sopm indicato,

Luoge: Schio [\q] Data &l amisslone: 31 M. 2001 Eseminatore o Ente
d prava:

"Xﬂl, ’

%0\

Don. Ing. Franco Mausilli

Allegati: WPS N* 26252 o risutat delle prove Nome, dala,
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5
I.8.P.E.S.L. - ISTITUTO SUPERIORE PER LA PREVENZIONE E LA SICUREZZA SUL

LAVORO
DIPARTIMENTOC DI PADOVA
Verbale N* 'Ghm “del 31 MAG. 2001 Cronologico N* ji4-283530.
RISULTATI DELLE PROVE (1)
Ezame visivo: soddisfacents Contrello  soddisfacems
radiografico *):
Controlio con Bquidi scdcisiacerie Controllo ultrasonoro -
- “
PROVE DI TRAZIONE Temperatura ['C):  Ambients
- ous. | 9oy Mmﬁ] Re Rp 0,2 Rem lsq z Pg:n Ouservazien!
L)
poendy | prwed) | Mol | g | (8 | 99T
T Vawr s 2375 Pl % - -
T ™ | 152248 - - 537 B - BM
T2 ™ | 148249 . - 606 - - BM
L LW | diam. 8.90 - 451 629 1.2 - .
] TW = Trsvesaie ol saldslurs - ﬂ-mn—
LW = Lorgiudrals sl suidsnin , MAZ = Zorm Meericarsme dhirats
WM eZrolss .
RFL = Asturs fise ko uthe LD .
PROVE DI PIEGAMENTO Clametro dil mentrion: 4 x|
- Akagantoc 8 L Aleng o -
W | Pes | Tho™ | Speancrs plogeture %) misto [N 'Pos | Twem | gy LT Risaltsrs
) | % Lopmi| %
- - X
PL1 L 10 120 BUOND
PL2 L 10 120 BUCNC
P L 10 120 BUOND
PLA L 10 120 BUONO
") O =Puguuelite R = Plgasloessc L » Piege wtwnle
PROVE DI RESILIENZA Teo: IS0V Vit 3
Diemzor Oimensizoe | Temg. Vilorl diesat] Tn
N | Posiziare orllireagiie fan xan) s 1 l‘; 3 i Caearerniarn
0
ron fichiesio 0
0
0
0
*) se rchiesto
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{‘l]q r
I.S.P.E.S.L. - ISTITUTO SUPERIORE PER LA PREVENZIONE E LA SICUREZZA SUL

LAVORO
DIPARTIMENTO DI PADOVA
Verbale N* lﬁhm del 31 HAL 2001 Cronologico N* jyu.083Fa0
RISULTATI DELLA PROVE (2)
ANALIS! CHIMICA [%] *) o
WAL =Zona dsa

» | Tee c si Mn )

Ved. cert. ISPESL

Roma ne DTS-

DUTAICAS dwl

sem
PROVA DI DUREZZA *) Noavhint
Postziane éah wwprarms (Schizzo) )
Too! carics:
N | Lines di i Matarise tase Zora tomiamnres Zaem hasn Zooa tembzamerts | Motedie Daen
R |
ESAME METALLOGRAFICO g 2
Tipo ol ssare .

N* | Posdslors | Macro Woro Analud metalopralize
1 X Buena paetrszioos, wsieras d dTel | Ved. cartfinato N S14-030) el 04.05.01)
2 | wm X Assenzs & micmericche o d @Bt di srutiurs dwl grand [ Vod Cemit N EPASI01 del 02.08.01)
2 | naz X Aasenza d micuaice e e d @t di siatiure del grani ( Vod. Cost. N EM-08/01 del 08.08.01)

ALTRE PROVE *}/ OSSERVAZIONI :

| risulaty dells prove sona

Elm

Prove esegubs alls presenza ol

Funzionars van  dd) seest.

1 risubtati delle prove sono corfonmi alie specifiche.

*) se richmalo

Dnﬂullum
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1.S.P.E.S.L. - ISTITUTO SUPERIORE PER LA PREVENZIONE E LA SICUREZZA SUL
LAVORO
DIPARTIMENTO DI PADOVA 139

Verbale N*224 [1505 dol 27.06.20a0 Cronologico N° GG 315368

MODULO DI VERBALE DI QUALIFICAZIONE DI PROCEDURA DI
SALDATURA (WPAR)

Costruttore/ndirizzo: EtolemS.p.A.Vh\kam. 113 Schia (V1)  N* di identificazione WPS Nr. 511

del Costruttore :

Codice/ Norma di ISPESL Raccolta S Aov.95 Ede.99 - EN 288 Data di esecuzione 02,0500

provaer ANCC Raccolta SEd.78 delia saldatura:

Campo di validita della qualificazione

Procedimento di - 141: TI0 manuaie Tipo di giunto: gunio esis a tosts

saldatura: . di tubo fisss ad

368 Inchen a 45°

Metalio () base: ASMESA 2 TP 304 (SACH.1) Spessore del materiale dsd sz

. ) base [mm):
Diametro esterno del ds 7212288
. tubo [mm):

Tipo del metallo Bohler AS2-1G: AWS SFA 52 ER308 Tipo dl corrente di C.C. / polasta

d'apporto: L wkun'm saldstura:

Gas di protezione: Argon S0.967% - Gruppo 11 EN 438 Flusso: -

Pocizionl di saldatura:  H-LO&S

Temperatura di * Coma i materiale bage, o oamunque non ment di - 120 *C

esercizio:

Preriscaldo: = 10°C Temperatura di 51718 °C
Inlerpass:

Trattamento termico elo

Invecchiamento dopo

saldatura:

ALTRE INFORMAZIONI :

Veders WPE N* 511 del 06.05,00

8l certifica che | saggi di prova soro statl preparati, salded o controlali con edto soddislacenss in --"- [2 8i requisé del
codicainorma d prove sopea indicato.

Luogo: QQQM.G (_U') Data i emissione:, o 9 611, 2000 Essminstore o Ente

di prova:
Allegatl: WPS N* 511 e risultad delle prove Noae, data, firma:

vost. Ing. Frenco Musilh
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LS.P.ES.L. - ISTITUTO SUPERIORE PER LA PREVENZIONE E LA SICUREZZA SUL

LAVORO

DIPARTIMENTO DI PADOVA
Verbale u*mju..u 1%. 06 .3mns

Cronologico N* GG 315263

RISULTATI DELLA PROVE (2)

B -Mawndo base

W -Zons fusa

N | Tige c s wn P S

Ved. cert Bohler per

i mai. d appono

N* 25600 ot 35,73
PROVA DI DUREZZA ¥) Non rictiests
Postions dele zeonte (Schizzo)
Tipa crbon:
W | Liwse @ misws Matarisia base 2ora fese Zons emicaments | Malntse hess
ESAME METALLOGRAFICO

- Amolsl netidlgrafos

Buora panedmsione, assenza d dfeet | Yoo cordiemts ANCE N* 8274 del 23,1074

2 wM X | Assenes di microzriczhae @ d diett] O svtes del god (Ved. corsfioato N* EM-20/00 a 15.6.00)
2 HAZ X |Asssnes di microcriccha @ di diett] of st o grenl ( Ved. cerfiosto N* EM-20/00 ad 15.6.00)
ALTRE PROVE *) / OSSERVAZIONI :
contormi conforml
1 risitadi delle prove cono: E Dlﬂl
Prove eseguie ala prosenza dl:
lome e firma
| risulltati delie prove sono condorml ade specifichs, Issmiratore ¢ Eme
d Provs:

] 8 richinato
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LS.P.E.S.L. - ISTITUTO SUPERIORE PER LA PREVENZIONE E LA SICUREZZA SUL
LAVORO
DIPARTIMENTO DI FADOVA
Verbale N*204 [365+ del 23.06.200a Cronologico N* GG 31538
RISULTATI DELLE PROVE (1)
Esame visive: eoddsfacerns Controllc  soddsfacers
radiografico *):
Controllo con liquidi - soddwacente Controllo ultrasonoro
penatrantimagneloscopico *): *:
PROVE DI TRAZIONE Temperatura [*C):  Amblante
Direnaonl Re Rpo2 Pen Al%] z Pesziiae Ossenaronl
w Pos. | Tyo™ x dela
o - Pane?) | paend | penrd) up:i:u (5] | tement
Volorl unimesu =518 - - -
7T W | 51x188 e - 556 - . vl
T2 ™ 52x18.0 582 - - v
") TW = Tosetoel sl sshistus - BN < Malerivs bawn :
LN . Lzrgisirsis ain ex'ciylers HAZ = 2w tirmioeyeris shoan
) - WM & Zeemfn
FFL = Mot o o uthe Lo
PROVE DI PIEGAMENTO Clmers o muntdns: 317
N* (Pos | Tpc™) | Epessore | Il-n'!. Mautste | N° | Poa | Tee™ (L] m' Flsutern
L] %
< _l:. =< |Lormi| %
PO D s 160 BUONG
PD2 D ] 160 BLOND
PR2 R 25 160 BUONO
PR3 R 25 160 BUOND
|*) D = Pagnddete R« Fegsalowach L« Pegs weok = ANCC Racocta § Edz 18
PROVE DI RESILIENZA Tex IS0V mnu.r: -
Orescns Clmeswiore | Trep aior riaveel on
w | pesticrs datlizagio Imen 2 e re s l;! s Crmnervachzed
[}
non richissio 0
0
0
0
* se noterc
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B
TOV BAYERN HESSEN SACHSEN SODWEST E.V. 1w

il pes o
SUDDEUTSCHLAND
PrtiSe: 2
- 105788 Mbvesde: 123085 joe 1 w3
A Pupecios " or étdeenoe Fage ae

SCHWEISSVERFAHREN - PRUFUNGSBESCHEINIGUNG (WPAR) @

WELDING PROCEDURE APPROVAL TESY CERTIFICATE/ CERTIFICAT DE QUALIFICATION D'UN MODE OPERATORE DE
SOUDAGE

Aol TOV BAYERN HESSEN idee:  |-BBE-FI

iepectiog Authory: SACHSEN SOOWESTE.V. g

Cmpatisne or coatrdi Wesnrdsirale 199 Son

D-8058C Minchen

Vertsder [ Arszvebs Ettare Zonen Sp.A Bekog-bu. dos Hendalders: WPS Nr. 0102
Mecutazivw s Refermnce Ao,

o Via Vicanzs, 113 Schio (Vicenza) A Ow sdtirense &

Italy cahine

VouchiliPublomm: EN283-4 Catun dor Echmellangy 237.02

CoderTeafng Stnsod Sas & iy

CodeNomne o eesat Cote v sndaga

GELTUNGSBEREICH - RANGE OF APPROVAL - DOMAINE DE VALIDITE

Seawedrereed 131:(inert gas wedding, IIG) Fillet weld on plate

Wariyg Frocesy ot Type:

Errtos o yrisage Troe dejpie {BW), singk: pase

Wk sl gupn Aumunium Al 1050A-H12 EN 485 plate: 6 to 8.25

Foesl Mats! Coug L SR T SRTET L -

e roup 21 Lnasenr gv masitio (nnt :'3“"“" 28

e *500

Pow Ouskde Duaeseser foaf e
Lardre Aoy

Tatamversg sl Beas o2 Commanall Koy 377 { AANS ABI0; ER 1100} | DCiplus

Pl TppaRsgratsn. o Weitrg Carart

aﬂm-awrw H“m‘“,a ) m--—-uam

( Mermtatats - Aber .
S--m“ o Argon 88.9% (Gr.i1 EN 433y pves
Guz de polcon / Fuge I
PA
Poetans

FPretoss v sousiags:

Ll Wie Grundwerkssoff bzw, Zusatzwerksioflf, jedoch richi tisfer sls 233 °C

Working Tampera e AS 8338 TiaN anT A T magectivaly, Vo Af e (hon/

Trcrpdeative ce sendon Catvre i de aase o ndts! o ipacrt mepssihanect foutan’ A0 seve)

narrarg wthout

bt

Prictasage:

SONSTIGE ANGABEN -

4 times immermsed in Iiqulied argon, 10 min
each

OTMER INFORMATION - AUTRES PARAMETRES

ENZELHEITEN ZUR PROFSTUCKSCHWEISSUNG UND SCHWEISSANWESUNG

o MILAND

L
Religea:
Aeaes
Anveare

WPS Na. 0102, Teets reports Sh-32/02.

e v amdrdrg
Cia'e of imvse.
Oate @ Rmusion

2002-09-17
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"
o sEamr o TUV BAYERN HESSEN SACHSEN SODWEST EV.
SUDDEUTSCHLAND
ot
- - 105788 Mm: 122085 ’: 2 - 3
N ¢ napwoion N do rdideovon Pagw L]
PRUFERGEBNISSE (1)
TEST RESULTS (1) / RESULTATS DES ESSAS (1)
Sohey e Darrerrtenppiteg | -
Waua! Erarrination % Recwgrapyy 7
Exmren wWivet pros—" Raspwate 7
Mf:upuwlmm-: m-::m; .
Ressi908 7 Mepretvacophs 73 Panetrant: Salistactory U
. . Terpenis
ZUGPRUFUNG - TENSLE TESTS . ESSAIS DE TRACTION . _ .
[ Por. | At Ao rgen e Banervang
A Loc, H-"}'} Ohmwyons e a2 t -I'E}- z Prachve [oox m-
L Fas | Netsre | Oiwensioss ) met) Mannd] | Lammize | ) | Cessew most Rotapues
dittn 2 ciar)
Pelyrurirges . -
| Exgences
Nct raquirad
") TW = Cunr zur Natd - Trvew 10 e W - Traowass soude =) OW = Gruxtwwiodcll - Base Mledsf - WY 02 dase
Kl = Sovwe lgetombe - Alwald Mol - Méts! doosé VIEZ «WHED HAZ- ZAT
§5C = Sctweligut - Avir Metal - Macsl tpasd
WL = Bruh sutem L) - Frachue sutakle Lo - Casmare bosg de Lp
BIEGEPRUFUNG - DEND TEST - ESSAIDE PLAGE . - :
R ol PO ol By g A A P — N )
N Poa. llln%n Az nﬂwz‘ L Po lll.l_jn raar M:::np" Aavarue
g
il | < |Lofee | %

i|

“1 D = Declagein Zogaons - Face - Encratl. W = Wurmd Gageraste In Zugrone - ReonBack e - EmosS « Swlatthgasrstn - 5ty - Cols

KERBSCHLAGBIEGEPRUFUNG At Febatenry
INPACT TESTS - ESSAIS DE m:: Wm
RESILINCE
e Pockioe Favege Gebde Tewp Morke - Vitawa - Visians Iy Bonvavapr
Mo, Lecatay Noizh Locaton SumOrvery Teop Tamp 4] Rrieey
" Postoe | Sers o et | (meare) ra 12 3 ] faTavies
Not required

- bei Untermafiproben sind die Kerbschlagwerte hochzurechnen Arbelisvanmigen des Pendsschiagwerks: 30 J

*) talls ericrdarfich / X requred / sl ndocessake
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.
cwicmernememe  TOVBAYERN HESSEN SACHSEN SUDWEST E.V. -“N

© DenAesMES O COnTROE
SUDDEUTSCHLAND
Pt e 12
e 1057EE mm 123065 n':. 2 w3
N* ¢ ‘especiion N e plSnce: Axye oy
ok
PRUFERGEBNISSE (2) @
TEST RESULTS (2) / RESULTATS DES ESSA'S (1)
CHEMISCHE ANALVEE [%) OF  sCrondwedstelf - foms Materia -
CHEMICAL COMPOSITION [%] - ANALYSE CHIMQUE] *) 8 =Gchatibowt - mmw mmm*”
E’ .::e c ] Mo 3 <
o
Not requied
HARTEPROFUNG %) it gt
HARDNESS TEST ) - ESSA/ DE DURETE
Lage dor Verssrges (Shiae| ")
Location of Medaswwoarts (S %)
Locabsetion dos mosums fZoquws) 9
Rl - Type /Loed - Typw / Crage
Vebrtre Gryvmevaist ng ool (=3 Crrcasernr
s Moy e e R WAz VI E Mata' AT L Malat
I/ TAT ZAT TT ZAL 4T.T_‘
GEFUGEUNTERSUCHUNG - TEXTURE EXAMINATION - EXAMEN DE LA STRUCTURE e
l: Lecasce ?w.rhﬂ.l' Teave Assessmmniisvlyrm (b sy
w Fos¥on | Wi '™
Mecro e
1 x ' Welkding without defect { No SM 3242)

SONSTIGE PRUFUNGEN - OTMER TESTS - AUTRES ESSAIS *) / BEMERKUNGEN - REMARKS -

O PXeryelobase sod: erkueratel o J rrdrterd
T Ryt wem /At maaiate dan ALy ot mmfm de!mm %

D Padvewjen sarder nageidn n
a;l-'ﬂl-: Digl.-Irg. A. Fichera e 1rd Unierschelt:
‘e caned oul it 84 prvsenca of Pane and Syeatre:

Lro cassis ow' &0 a¥ribfs ev orfsone o fon of ST )
?;on-nd‘»umw-“ N acneece s e geatoatze. Pagecivg Aavory. SAC - N
L g
LS ndsualats o ['eases 00 QsVACINLn Stel ™ Qrgeteste 04 CaVRAN HSEN SOTWEST E.V.

[CEDC Mighece Orpansaben)
) lals afordadich / 7 mquied / 8 dcrsveve
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TUV
i e TOV BAYERN HESSEN SACHSEN SUDWESTEV.
SUDDEUTSCHLAND
Pl » - 1057190 w*h 123085 L | ': 3
N* ¢ epachion N e rhomecy Fage a1

SCHWEISSVERFAHREN - PRUFUNGSBESCHEINIGUNG (WPAR) @

WELGING PROCEDURE APPROVAL TEST mmmécmruaumam 0'UN MODE OPERATORE OE

hugearng
Onpartae o codbie
bervel o Aescrls
Henitcan / A
Casstracion / Advmar

Vot Brivonm:
Cada/Trang Staecas
Caoaionme o serat

TOV BAYERN HESSEN
SACHSEN SOOWESTE.V.
Wheabuncivabe 168

D-BO&3E MOnchan

Etora Zanon S.p.A

Via Vicenza, 113 Schio (Vicanes)
Raly

EN 288 -4

ek

GELTUNGSBEREICH - RANGE OF ASPROVAL - DOMAINE DE VALIDITE

141:(humg e ineet g, TG}

Wity Mocera
Prosdedd s sovdsge
e Alumunium Al 1050A-H12 EN 485
vy Groay: group 21 1o Al 3008 H22 group 21
Soges S ALE.S AW/S A3 10: ER1I00
e beviw
“Ouiyr Heat no 11823

»wihaey
Porat Wet Wew' Treodoey®
TRImnw lermegse sove
UG

SONSTIGE ANGABEN - OTHER INFORMATION « AUTRES PARAMETRES

Argon T0%-Helum 30% (Gr 13 EN 439)/ -

PE

“Wie Grundwerkeiolt Szw. Zusstowerkstof, jsdodh nic! tifer sl 223 °C

}

%
{
i

i

!
i
|

WY

s dage moderied end (s aeta! mapachvaly, fosever mo’ lover e’
ettty

2 fimes immersed in liquified argon, 10 min
each

Aewrtamt aat g

EINZELMEITEN ZUR PROFSTOCKSCHWEISSUNG UND SCHIWEISSANAEISUNG WPS): ke

an@_ﬂrmmn

e

FEQVENTOAL O s £0M O Ihe MSthg 3109 A0 AL ALovE. / Mg CHAIONS QU A03 E5548 e SCATMDY Y AY ST
CONRTTANEH dir eAgerces Ou CONe 0¥ 00 1D Arme ¢ Pot il charan= =+t 2endal

b

|
|

-BB.F
WPS Nr. 0302

2.7.0

Filet weld an plate
{FPV), sirgk pass

plasa: 1210165
throat thick: 16 1c -
32

>500 mm

MILAN Cutaw cier Anirbuny. 2012 Hore 4 ¢ Unbamachuie.

insson o Dalr o Fve " 0847 ml;ww

Lo Ouaw d'énban Acop! sytetaes

Arlgex.  WPS No. DAD2, Tasls raports SM 3302, ACtam: TOV BAYERN HES!
Anomses dmguaiiog Avasiyr: SACHSEN SOOWESTE V.
Amvuar Crpueviine e coathe (CEOC Mighets Orped
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:
cmvvpee TOV BAYERN HESSEN SACHSEN SODWEST E.V. -Iw
SUDDEUTSCHLAND
PaM: 1105750 A 123035 o2 w3
N dicepaction " e réiérooce: Fogw -

PRUFERGEENISSE (1) @

TEST RESULTS (1} / RESULTATS DES ESSAIS (1)

wuv erfiik mg .

Eramen visvat . pooviviasiA Fadiogragtis
mu‘q-mmn:r MI-!'M'.; :

Rassaage / Mipfpestole Penetrant: Sefisfaciry e {

- - Tewpundar

ZUGPROFUNG - TENSLE TESTS . ESSAS DIl TRACTION . re

[ Poi. | Aa™ m—

= [ H‘l} Arnecingns L Rab2 An uﬂﬂ“ 2 m‘;;‘ Bamerbargin
N rr u-m=_ a-::::'- Mimnl et MNrd] | lowed 33 | (%) | Cessure Post Azvaqes

Not required

- m-m-fm-nmnmw Tratwwra souciiw -GN
= Sermelbyuionis - Mlﬂ era’ odrosd Wiz .
A0 = Schwnlgun - Al Mate - W oapost
GA. = Brud madan, L - Frecluw outtes (g - Crsswe Nos o Lg
Formes
e
N3
N

. . : Beysten D hracsser -
BEGEPRUFUNG - 9U8D TEST - ESSAIDE PUAGE Clamgar e Dt

L3 Pos, | M Tk Thegenibel 4t Tevmary P | At Oens ey Bawss
Ao Loz u-'-: won m-?"' My 7 au-z-; o, | Beed avg Snepeny | Rsnet
N Mes u.i._,n AR Loy - Fuvag Pot m_a_,n e | Alyneed o glege | Pereroar
b | =x jlotem) | % - : «x |Lojori| %
Not required

KERBSCHLAGBIEGEPRIFUNG o S
IMPACT TESTS - BSSAIS DE Nalre [,
. Patdn Hetlupe Gl T Wt - Videns - Ve Senmbags
o, (ocavwe Mo Lacwon Saatyery Temp/Teem 5] B Iaresy
N Foation | Saus av/enlad frrvx ) r< 1.2 3 4 Sanenes
Nal required

- bai Unlermafipioben snd die Kerbschlagwerie hochzurechnen Abelsvarmigen des Pandslschizgwerks: X0 J
*) talis erforderich / ¥ mouined / & nicesanie
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:
covimmmarimrme  TUV BAYERN HESSEN SACHSEN SODWEST E.V. -I-LN

DOt WLl Dl SovTelie
SUDDEUTSCHLAND
N prTe— 23065
ilmt;mul. 105790 M‘m: 1 : 2 ': 3
N e ragection N v ey Paps o~
PRUFERGEBNISSE 2)
TEST RESULTS (2) / RESULTATS DES ESSAIS (2)
CHEMISCHE ANALYSE [%]
N OGN =Gendwedkatolf - B0 Maradsl - Mg
CHEMICAL COMPOSITION (%] - ANALYSE CHWOUE %] *) % =Schaellou - PN botal - munm
: l‘:r c 1] Me []
N Nare
HNot required
Y Not requd g

MARDNESS TEST*) - ES3A/DE DURETE ")

- 4
Lage l;-l-l-lll-l .
(ocmiEa\on ces meES Zew )
Mt - Type /Lood - Type / Chope
13 “nesveriest e
No, Mwssurng Live Arse MaTrd' WAz rat Meatw e::: . m
N M_TET JAL TMT, _ZAT <...T_
GEFOGEUNTERSUCHUNG - 7EXTURE EXAMINATION . EXAMEN DE LA STRUCTURE L e

ae. Paeton Oelgerartstog

New Loseden n.:&.. Trvterr Assestrvediiloalan o iy snctae

L Foslon | Man Vi

1 1 ox | Weiding without defect ( No S 3312}

somem-nnam-mm-nmqu REMARKS - RNSEAABUES

Cie 3l lorpety san vhee:

1 <
mmmmumm mfm Dwmrmm ’.'_,..

bmm wapefine iy
Arwes eyl voe

Tist canrisd ouf iy M rassres of Dppl-ing. A. Fichere

Les o330 ont did ofichnds e prdasnce g
mmumm-mawm

The mauls of e sdove femts aw b it Pe greciitate

mmmnwom o conks ale

*} fale erforderich 7 X roguind / o micesaaie

ferw and Leden cheit:

o ¢l spreus: toéhn Fichara)
hibinte: TOV BAYERN HESSEN
Oomtar o s SACHSEN SODWEST E.V.
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Certflcote na: mmn
Page 1 of 3

l{%—— Welding Procedure Qualification Certificate
(EN ISO 15614-1) Energy and Transportation

Ticherers Welkding Precaduse Quelfcation benaing bedy
Record t nn Aekemnce My -
Massdactirer ETTORE ZANOMN S.p.A.
Ao Via Vicenza, 113
36015 Schio (Vicenza)
ALY
CeonTrsteg Sandes: EN 13614-1:2051 + SPIRAL Spec. SP2-SACM-CAYET Ver, 2.8 ()

Sobeiwiting 20 Avpust 2008
oy TN A Tt " -

Weiding Focosdes: 141 [GTAW)

Type of joiag and wels: Butt weld in tubs, single side

Parane matarl govptd nd b graupxt  SAJI2 Tp 3961 - Growp W | according to N 15608:2005
Farum: Manwts Thckrgss [mnl 2,11 mm - Range of approvak: 1,% to 4 mm

Viekd Matsl Thickress (v 2,11 man - Range of approval: 1,5 to 4 mm

Thecet Thickness dnmd 1

Qe Auaneal] fan Ml Run

Cusiee Mo Dlama e [meie Oe 26,67 mm - Range of approwat 25 mm min. and shove
Fider 1iateral Desigration: EN 12072 5 25 Z2 2 N L (AWS AS S ER 310LMo)

Flar Matar el Maox Sandvit “2522.2LMN"

Pl Vitorkd S 21,6 mm

Dwaigration of Seikdng Cesfiun EN 439 Gr. I1 - Argoe 99.9%

Owugrmtise of Backieg Cax EN &39 Gr. 11 - Argon 59.9%

Tyse of vadSing Covenlind foark: © DGEN

Wode of Metad Trarwle: !

Fret hput 0,39 to 0,56 Ki'mm

ety e “‘_"“J-'—‘- A 4 ‘:\_-__,_.

() Acditions! standart: ISPESL Race. § Rev. 95 E4. 99 + AD 2000 Markblatt HP 2/1 £d 032002

cﬂm'ﬁ-um\-ﬁ-;u;;umd.ummundmmmﬂm:-mnmﬁmdhmwm
above.

Lescation: Verice B o msar: 19 October 2006

300

& reeedie of 0 Uond't M piner Group
Enarinieg doty

Usye's Begmte, i alThancs aed SubOCNGS 3ng thel respectve effices, srphomes of ek s, nivdaly ard arlecterly. (VRrad 12 I this Bun & e Liyd's
Rrgumr Groap'. The Liyts Segister Geoep asSemes 10 mspoosbillly and shal roe be lable 1 ary pricn e by b, damage o tavis (x50 by nincs on the
Pltcmasior o agece i Ty cocurrast o MASSEar SOV, UTRRSE TNIT DOV et G red 8 COYITC arth the releuant Loyd s Regais Gooep enily tor lhe provieas of
OV8 NMIZamaton O #TEce 50 I Trat caee ary resporiizlity o LBty & cechusvely 30 e bewre ard coed Lo st 0at bs Tl cortrect

Foin 4102 200804

Y. Orlov
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Certificate no: VEN 06002583
Pagr2cfl
Detalsof TestWeld =~~~ .@‘
Iescaturs Soucticason efseece 287711 e e
Ko
Py ek Wilking Fracedune J
Qeal haion Fecond No: -
Man e ETTORE ZANON $.p.A, Cote of Waideg: 23 ngorto 2006
Loewten: Schio (V1)
Mattod of Frijacton Preparation by machining - Cleaning by
Weler's Nane Nevella Plerpacio (2 48) erd Clevring: M-bzuiqbym
Mace o Meol Tt 141 (GTAW) mmm SA312Tp 6L
Jaind Type andd Vvakd: BW - Butt weld on tube, single side Parent Morer Thdmess drimi: 2,11 mm
Tes Peen'Weldng PA Cunide Fige Dlyreey from 26,67 mm

TR Y T

ST A A A R R

Ren . e :udmww | Comenta

m L  Ondy fusion ! Hief 1P
nd 1] ©1,6 mm

30s110 | 1340

.‘ i '
: : 7
—— : !

Vickage V

Flwovnedst BN 12072 523 22 2 N L (AVIS AS.9 ER 210LMo)

Typs, Oumigration, Tease Name: Sandvik “25.222LMN"

Ary fgackal Baking o Do None

GeaThsc Wedhrg 99.9% Asgoa - EN 435 Gr. I
Sacking 99,9% Argon - EX 439 Ge. 11
Shiadig 8415 Rimin

St e facking 8215 Wmin

Tungemn Lisctrooe - TypeSes: D24 men (WT20 - EN 26848)

Dewds of Fack GrogngUackieg HA.

Ptent Terpeature: Min. 18°C

D Terrpermure: W, 12¢ °C

Poriiasing None

Maruf ey Karms ETTORE ZANON SpA

Wenulalue s Sgretue ), Basoni

owe: 23 agesto 2006
* s reged

form 4303 (200408}

Pt Wikd oot Trosomeet s redfer Ageing None
Tive, Tempesnane. Wethod:  MA.
Heating sed Crodrg Faoes™: HA.

= 3RO

A rmanise o e Uopd s Regaer Grap
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Certificate ne:
Page 303

Merutmtuer’s Wekdmg
pocadure Qualiicanion Recond Mo

ofe

. xThi. NA GOOD
b
Macowepk buvduiionr  Sotisfoctory to EN 1321 - N° 2 Sections cert. SM 51/06
Viooge Baniratore  Satisfactory to EN 1321 - N* 1 Sections cert. EM 11/06
I Tests® T Not required She: et
Nowh LeeafenDrecton e |0 [ pres— [y—
{
1
]
| |
Hardeass Tuss” O Teis:
Typsisect MV 10 - Satisfactory cort. DUR 45404 Cherrical malys's of W Sativfactory cert. KTM N* Breda 26%8-
O e
~HAL: [t
RUSTIES

‘- “'.4 N ..u..-..._....
Tess carded ol 0 20NN WITh e recubierent of:
Latervaory Aepon ptewnce Nec
Towt By wew azc@ztable

Test cauried cutt in Uhe peasarca ol L Mm

Buanviving body

* As g
"t 15615 ooy

form 4103 (3008 DY)

Farrite delia chack of WA Saticfactory cert. FE 06/06

EN 15614-1 4 SPIRAL Spec SP2-SACM-CM-01 Ver. 2.8
LTTORL ZANON Laboratory N* 2297 + RTM N* reda 2058-2006

= {360

A rwrhe of the Bopd s Feghier Groop
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APPENDIX A.6 — DESY Certifications and Documents

31.B
EN 10204 (DIN 50049)

A ufraggeber DESY Dx has Elok Synch
2 Notkeetralle 85 , 22607 l‘llﬂtup
rﬂ". und -daturn 518/419385156 vom 07.04.59

v 3 HYDRA-Kompensator Typ AXP 02.0300.140.0

-uwwmmmuuomumoom
Mvﬂam‘nn—‘lliﬂ :
mit eingesandt hweilt

- [Srickanhl: @ DiN: 300 Linge:  sinschiefiich Stinvings 216 mm
m W&lﬁﬁlm?ﬁi?ll&%«kﬁoﬁmm\m‘-
sowie EN 10204 DIN 50049)/3.18
|Drachgetiunts Pridungen
Prufung sel »- w—m
1 Dichtheit innen
2 Orucklessighet T
3. wwm
JMW“M“M
|Aningen Materisinachweise nach EN 10204 (DIN 50048)/3.18 flr: Balg
Pacdl Martin GmbH
m 22.06.1999 12159 Hamburg
des Easdtragier des Wierkssachy erstandiger

Luty sgoebers

Lt
S B

% fcﬁmﬂ«; TocRomte & A l0r 94&9«
[Qaéf: M&}') 2 (9% OZﬂ

Pressure certificate for HGR Pipe Compensator, 519/41936515
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3%/0u -
35 j oY%
e e
-y ABNAHMEPRUEFZEUGNIS 8 e 980323712
INSPECTION CERTIFICATE 8 "
& KRUPP THYSSEN NIROSTA M?Dlm’ i ]
BESCHEINIGUNG 3.1
. NACH EN 10204 :..:"' 01.02.199%
R
35687 Dilenburg Postt, 1751 | Cowmemwe  V/ITZENMANN GMBH
WITZENMANN GMBH Qs LIEFERANTENNR 000028201 AFRKAERCHE

76112 PFORZHEM B al g ﬂ usszz Eﬁ_

. —

o Vgt
e
o il TP — nuwmzmwmwmmonm
Puba
EN 10008-2 8% -
e MQUEA SMLIAAML ... oo e ] e e oot e = o s o

TRD 100 591
Witzenmann BV 50-001 Index2 WS50-1.4541 Index 1

cnem B

| - | o = e b e
Powe . :_ - ke b e S W MmN L]
1 14 13282 030 x 125000 ACD 520040 76879 | 302R
Shniaa c Si Mn P - Cr Mo Ni Al Ti N
oy ~ . . % . . . - . Lo A
529840 0039 | 045 | 1,08 0,023 | 0001 | 17,28 | 027 | 8,08 | 0,004 03 ‘oM 0.15
Cu
-
021
et | s | R0.2 | Rp1% | Rm ABO
LA P L L L]
857 A| 78879 01 282 280 629 83,9 9.0 Eog b2
658 M| 76870 01]  2s8|  283]  637] 624 90 75|
"*:ln KO Homgrosse rech ASTM E112
Maprmbany
QUER
“Pny ——" v O & kbt o fwra pon sqmube) 1O
el DmaTRlaCiverasss Batesaluraracrs - 5eface o
Prifing od intmdirinl KaevsaTaat of iasaryet, coree /Toal do coerse. nrster. BN 130 38342 Lea on
Krupp Thyssen Nirosta GmbH
CIESES ZELQMIS WURDE WAERMEBEHANDLUNG @ 9050 GRAD C / LWIT
WOM RECHMER ERSTILLY TRATEMENT TERMOUE %080 GRAD C /AR
WERK OILLENDURG, HEAT . TREATMENT 1000 DEGREE / AR
ABNAMHME
FRIEEDL
WERKSSACHVERST
INSPECTOR / EXPERT
TEL: C2771-35018
FAX 02771350310

P 29m R / DESY §14 / [am3 6745

Material certificate for compensator Bellows, 990323712
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@ LEFrn~ninil.O10 AL o
CHR. HOVER & SOHN GMBH & CO. KG ST

Edeistahihammenwerk « Ringwalzwerk - Posttach 21 20 - D-51784 Lindlar

4085 vom 16.03.99

Abnahmepriifzeugnis 3.1B nach DIN 50049 7 EN 10204
Irvpact lon cartificnta @ 4F acc. %0 BN LUEDs /7 Ceiliflceis e redapilidn # 10 aslon WM LOFO
Bestater Prechone Coneeran BN s oA Yo

Acron Stahlvertriebsgesellschart Schmiedestucke

mbH

Birkenweg 6 W Dty Ny

1.4541

- L ACICree N e n e v prrrtie
Bemtad Mo Ordw NoCommards ko »

DIN 17440-96, AD-W2 und AD-W10

T T e L CHR. MOVER & SOHN 3
Uinsere Autrage-NuOu Onger Mo Sasire Commando wo » Lawd of Dwtvery E3 d¢ Uwa e o
1 6763715367 . __ e -
S 16sungsgeglilht 1070°C lh/Wasser
Pt e Py SO O RSN -
S s AT St P N e
Pos | Aneat | Geschit ARG N Schmezen-fie | Loa-Ne Probe-Nc
Guarmny | Wegnt Orverens Heat Wy Lot Tt Mo
44 | o e No.decowte | Lot | MedEmms
01|16 Ringe 347/250 x BO st 81628 1 843
nz |8 Ringe 3477250 x 120 st. 81625 1 H44
Schmaizen-te Procesa VOO Frovede ~ o
o N Siesmanrg oows E £ U b rentat i Toacric whees fecue Do b Procesa MO0 Procey
Mo decousse | Procede dEib
ic XS1 |_Xp xS | xcR Ll ~T1
081625 ,043 | 42 | 1,51 ,027| ,016 | 17,45 10,36 | ,37
»
P fAeb¥p fn AS -2 A g
o et ?: et L] ~ ~ 0 s
P vy
< 0% AL
m-’
Sgucbeann 13 20 200 | 235| 500-730 |35 - 60 [SO-V
i
e TEman
843 T 20 223 | 258 534 48 69 21072107206
Bd4 T 20 229 | 281 548 51 72 194/200/208
o Matte e AUPSEN AURCPOORT | Matirad anarde 1009 duf Varmechshang geprUt. | Interuroviallns Korssason DN 5004
:_ v e 0%, 10AcYORONCE e, iy et ace
\repection chnieis s e Comgrionirtucitsles.
| wtaciinn
ohne Beanstandung ohne Beanstandung ohne Beanstandung

;m-‘m -f.“

Daumvamodee 08,04 .1999 av

@0 S789 Lnadar

CHR. ug‘lg & SOHN
Otjetet 5&9

h!‘*#p!m—--__

Material certificate for compensator End Rings, 50049/EN10204

Y. Orlov
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ARC MACHINES. INC
AMIWELD 227 STD1.7 COPYRIGHT 2863
82 MAR a7 12:18:54
BEDIENER:

# AD WAND MAT POS KOPF LAGE
813 76.10 2.8 TI *%¥% 9-0THER 1

VOR--GAS--NACH ANSTIEG-ABFALL ROT--VERZ

36 380 0.5 15.6 CwW 8.0
T/MODE STSTR
AUTO 25

SEKT PULS ROT HOCH--UPM--GND
1 ON CONT @.42

SEK HOCH-AMP--GND HOCH-PULS-GND

1 S 75 48 ©.36 8.306

SEKT PULS ROT HOCH--UPM--GND
2 ON CONT 8.42

SEK HOCH-AMP--GND HOCH-PULS-GND

2 S0 75 48 0.36 @8.308

SEKT PULS ROT HOCH-—UPM--GND
3 ON CONT B.42

SEK HOCH-AMP--GND HOCH-PULS-GND

3 a5 75 30 ©.38 8.30

SEKT PULS ROT HOCH--UPM~-~GND
4 ON CONT 8.42

SEK  HOCH-AMP--GND HOCH-PULS-GND

“ 28 75 58 ©.3@ B.308

SEKT PULS ROT HOCH--UPM--GND
5 ON CONT 4.42

SEX HOCH-AMP--GND HOCH-PULS-GND

5 25 75 58 0.3 8.38

SEKT PULS ROT HOCH--UPM~-~-GND
6 ON CONT B.42

SEK HOCH-AMP--GND - HOCH-PULS-GND

6 20 75 58 9.38 .30

M oM X X ¥ X X ¥ ¥ END ¥ ¥ % % X % % % X%

July 29, 2011
Y. Orlov
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APPENDIX A.7 — US Vendor Certifications and Documents. (CM2 two phase pipe FNAL)

- AMERIFMEX INC.
2390 Rallroad St.
Corona, CA 92880-3410
Phone (951) 737-5557 Fax (951) 737-3992

- CERTIFICATION OF TEST -

CUSTOMERNAME:  * _pegMm( naTionval pccelersior (A6

PART NUMBER: 06.0~ 72—

" DESCRIPTION:  CM9 Ay OMODULE
AMERIFLEX JOB #: 118 zfg}
QUANTITY /

PURCHASE ORDER#: _ 5851¢ 20

We hereby certify that all Mhmmkmmmmavm Mass
Spectrometer Helium Leak Detector (Model #979). :

The sensitivity of this Detector is fo detect a leak to 5 X 10~ " colsec. of helium
with an external pressure of one atmosphere. This unit utilizes a dry scroll pump.

No leakage in-excess of (0~1O of helium was Indicated.

¢ AMey

07221 Qﬂ. 48 )

Date
QA Form 105~
certiest

2-Phase corrector pipe (D858455) leak test certificate
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1
J/29/09
ULBRICH of CALIFORNIA, INC. Shipment #: 172725
R CERTIFICATION
INSIDE CALIFORNIA 1-800-237-2888
QUTSIDE STATES 1-800-ULBRICH
1-559-456-2310
FAX - 559-456-2321
AMERIFLEX INC AMERIFLEX INC
2390 RAILROAD STREET 2390 RAILROAD STREET
CORONA, CA CORONA, CA
92880 - 2 - s 92880
ORDER® ORD DATE CUST# LOC SLSREP P.0. NUMEER SHIF VIA COL/PPD
505902 4/27/09 BO3683 4 240 / SAL i C WX
: §5699q PPD NO ADD
246G
RDERED WEIGHT ITEM / DESCRIPTION -
50 CUSTOMER PART #: 02.3-7000
SPECIAL METALS
TI 40A ANNEALED
ORDERED GAUGE: .00400 ORDERED WIDTH: 12.00000
GAUGE TOL: +.00030 / -.00030 WIDTH TOL: +.01500 / —.01500

CONFORMS TO SPECIFICATION -
AMS 4902 G

CHEMICAL & PHYSICAL ANALYSIS:

HEAT# SUFFIX MILL SOURCE CERTIFICATION DATE WEIGHT CERTIFIED
GNO151 - 004 ULBRICH 4/29/09 49
CARBON NITROGEN TITANIUM IRON HYDROGEN OXYGEN
- 0060 .0100 99.7723 -1000 .0017 -1100
TENSILE YIELD ELONGATIONYZ SCALE ROCKWELL
£9,900 58,100 33
GRAIN SIZE HARDENABILITY BEND TEST EMBRITTLEMENT
2.0 Y
PHYSICAL PROPERTIES AFTER HEAT:
TENSILE YIELD ELONGAT 10N% ROCKWELL
(o] 0 0
ELEVATED TEMPERATURE FROPERTIES:
TENSILE YIELD ELDN?AT!DNZ ROCKWELL
] 0 0

COMMENTS: THIS MATERIAL IS FREE FROM MERCURY CONTAMINATION
THIS MATERIAL CONFORMS TO DFARS REQUIREMENTS CLAUSE

### Continued On The Next Page *#»

=22~ i
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- 2
Tt
[{/H ULBRICH of CALIFORNIA, INC. Snipsant 8% 172728
T CERTIFICATION
INSIDE CALIFORNIA 1-800-237-2888
QUTSIDE STATES 1-800-ULBRICH
1-559-456-2310
FAX - 559-456-2321
AMERIFLEX INC AMERIFLEX INC
2390 RAILRDAD STREET 2390 RAILRDAD STREET
CORDNA, CA CORONA, CA
22880 92880
ORDER# ORD DATE CUST# LoC SLSREP P.0. NUMBER SHIP VIA COL/PPD
&059202 4/27 /09 BO3683 4 240 / SAL CWX
344699 PPD NO ADD
CHEMICAL % PHYSICAL ANALYSIS:
HEAT#® SUFFIX MILL SOURCE CERTIFICATION DATE WEIGHT CERTIFIED
GNO1S1 - 004 ULBRICH _/29/09 45

im

252.225-7014. MILL LOT 354850

EE=D

JWORN AND SUBSCRIBED TO BEFORE ME
HIS DAY OF ULBRICH OF CALIFORNIA, INC.

R. w%@b ,/;_%/
NOTARY PUBLIC BY = = 7

TRUGECIR S

2-Phase Ti Bellows Leak material certificate (2 pages)
(D858465 & D874615)
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TICO TITANIUM, INC Certification of Tests

30150 S Wixom Rd « Wixom ® MI » 48393-3340 » 248-446-0400 # 800-521-4392 » Fax 248-446-1995
519 Todd Dr e Oak Ridge North  TX ¢ 77385-7332 « 281-355-6555 » 888-676-7575 » Fax 281-355-6676

TO: AMFLA DATE: 5/12/2009
AMERIFLEX INC CUSTOMER PO: 34180
2390 RAILROAD STREET TICO SO: 366789

CORONA, CALIFORNIA 92880-5410

HEAT NUMBER: 0164140

SPECIFICATION: ASTM B-861/ASME SB-861 **** GR, 2 *#**
EN 10204:2004 TYPE 3.1

MATERIAL FREE FROM MERCURY CONTAMINATION
MATERIAL CONFORMS TO ALL TECHNICAL AND WORKMANSHIP REQI.IIRB’E“TS OF SPECIFICATIONS

(/ 22228 é{/&%

PRINTED: 5/12/2009 3:21:37PM Carie Westfal, Certification Clerk

DESCRIPTION: SMLS PIPE 1-1/4" S/10 X 12" LG 1PC
COMMENTS:
[CHEMISTRY %: oA |
Fe IRON 0.043
O  OXYGEN 0.176
N  NITROGEN 0.005
C  CARBON 0.005
RESIDUAL ELEMENTS (EACH) LESS THAN 0.10 FINAL PRODUCT HYDROGEN: .002
RESIDUAL ELEMENTS (TOTAL) LESS THAN 0.40 . TITANIUM REMAINDER
[TENSILE DATA: _TEST1 TEST 2 _TEST 3 TEST 4 ]
TENSILE PSI: 73389
YIELD 0.2% OFFSET: 54389
ELONGATION % IN 25.4
RA %:
N
_ =
PRODUCT ANNEALED: 1202F, 20 MIN., A.C. ] ~
PHYSICAL/MECHANICAL TEST DATA: ]
HYDROSTATIC: PASS ULTRASONIC: GUIDED BEND:
FLATTENING: PASS PNEUMATIC: }
FLARE: EDDY CURRENT: Q
A

2-Phase Ti corrector pipe (1-1/4-scd 10) test certificate
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TICO TITANIUM, INC Certification of Tests

30150 S Wixom Rd » Wixom e MI & 48393-3340 » 248-446-0400 ¢ 800-521-4392 » Fax 248-446-1995
519 Todd Dr « Oak Ridge North  TX # 77385-7332 ¢ 281-355-6555 « 888-676-7575 * Fax 281-355-6676

TO: AMFLA DATE: 5/12/2009
AMERIFLEX INC CUSTOMER PO: 34180
2390 RAILROAD STREET TICO SO: 366789

CORONA, CALIFORNIA 92880-5410

HEAT NUMBER: wW30)

SPECIFICATION: ASTM B-861-06A/ASME SB-861 **** GR. 2 & 3 ****
EN 10204:2004 TYPE 3.1

DESCRIPTION: SEAMLESS PIPE 2-1/2" 5/10 X 48" LG 1PC
COMMENTS:
CH RY %: |
Fe IRON 0.1033
O  OXYGEN 0.1566
N  NITROGEN 0.0036
C  CARBON 0.0016
H  HYDROGEN 0.0003
RESIDUAL ELEMENTS (EACH) LESS THAN 0.10 FINAL PRODUCT HYDROGEN: .002
RESIDUAL ELEMENTS (TOTAL) LESS THAN 0.40 TITANIUM REMAINDER
TENSI TA: TEST 1 TEST 2 TEST 3 TEST 4 ]
TENSILE PSI: 81000
YIELD 0.2% OFFSET: 60600
ELONGATION % IN 30
RA %0:
PRODUCT ANNEALED: YES (

[PHYSICAL/MECHANICAL TEST DATA

HYDROSTATIC: PASS ULTRASONIC: GUIDED BEND:
FLATTENING: PASS PNEUMATIC:
FLARE: EDDY CURRENT:

S~ 21 b (7

MATERIAL FREE FROM MERCURY CONTAMINATION,
MATERIAL CONFORMS TO ALL TECHNICAL AND WORKMANSHIP REQUIR#NTS OF SPECIFICATIONS

K/-dfx-c ] &/”%;

PRINTED: 5/12/2009 3:22:02PM Carie Westfal, Certification Clerk

2-Phase Ti corrector pipe (2-1/2-scd 10) test certificate
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Y. Orlov
#9/11/2087 ©6:18 15625317137 DURKEE TESTING LAB PAGE ©3/03
. o ’ z ) ’
Durkee Testing Laboratories, Inc. : _
F.O. BOX 1401415700 Texaco Street* Paramount, CA 90723 = (562) 531-7111 PAGE 1 OF 1 I CR
] (o8 FHPPER WO, (= w
v AMERIPLEX, INC. : 30391 ‘ RO94E 192108
; 2330 RAILROAD STREET £
2 CORONA, CA 92880 P AWS D-17.1:2001 CL. A AMS STD 1S95A . 08/24/07
" . E . Vo
H = 09./10/07
WELDER X WELDING OPERATOR_____ .
WELDER QUALIFICATION TRST REPORT

WELDER'S NAME ___REYNALDO ESTRADA - 1.D. _ 4015 s

JOINT WELDING PROCEDURE/EQUIPKENT _DUTT WELD

TEST WELD: g '

BASR METAL DESCRIPTION___ TITANIUM GROUP NO._ VI :

WELDING PROCESS GIAN BINGLE WELD [¥X) DOUELE WELD [ )

CUBRENT: AC [.] pC [(x] BACKING: YRS [X] ¥ [}

VERTICAL: DOWN (] up [ ] PENETRATION: COMPLETE (X] PARTIAL [ )

; DIMENSION, INCW __ .

SEEET CROOVE: 16 [¥] 20 () 36 (] 46 [ ] 2. _.028" =

TUBE GROOVE: 166 (] 26[] 56 (] 66 1] 0.D. TH. &

SHBBT PILLET: v {] P L] 3w(] ar [] ™.

TUBE FILLET: ir () 2r (] sr @] sr[] 0.D. TH.

PENBTRANT INSP **MA [ ] PASS (X FAIL [}

VISUAL: PASS [X] FAIL [ )

' RADIOGRAPHIC: w#+MA [ ] PASS (] FAIL ( ] **REP CEDTECH TRSTING LABORATORIES
BEND « MA [x] PAass [ ] PAIL [ ] 10708 SO. GARPIRLD AVE - SO. GATE, CA 90280
METALLOGRAPHIC: NA (x] PASS [ ] FAIL [ ] CONTROL NO. 23117 '

WELD SPECXMEN, AS TBSTED, IS  [X] SATISFACTORY [ ] UNSATISPACTORY

QUALIFIED: :
BASE METAL GROUP NO.:___ VX SINGLE WELD [X] DOUBLE WELD [X]
CURRENT : AC [ ) DC [x] BACKING: YE8 [X] wo [ ]
VERTICAL: powd [ ] Up L[] PENETRATION: COMPLETE ([X] PARTIAL [X]
_TH. INCH —.D.p INCH _ .
MIN. MAX. NIN MAX.
SHEET GROOVE: GIx) 2601) 3@ (] 46 [) =018% 21i2% e
TUBB GROOVE: WwGIX 26(1 SG() 6G (] 018" 2112% —
SHEET FILLET: ir (1 2r()] 37 ([] 4P (1 L — — ——
TUBE FILLET: ir[ 1] ar (] ir (1 ) I o | e p—— ————

WITHIN THE LIMITS RECORDED, AND IN ACCORDANCE WITE THE REQUIREMENTS OF THE
SPECIFICATION(S) LISTED, THE ABOVE NAMED INDIVIDUAL _ IS QUALIFIED TO
FERFORM THE WELDING PROCESS NOTED.

@ Mearadings
oty L

e Waldmentz, 24 tectod, maot Specticalon
fumished

your
1 verfication 1Y OHN
“hyyurm‘ AcoUracy, R

Tho recerding of falge Schitios or froud fAart
atalemanms or enfrice O (N9 tost pont may b
ounishad gz o felony undar fodarsi lea
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89/25/2087 14:54 15625317137 DURKEE TESTING LAB PAGE ©2/82
Durkee Testing Laboratories, Inc. e
P.O. BOX 1401+15700 Texaco smufrmmmsom.(sw 531-7111 PAGE 1 OF 1 cR
3 Gr e EAiwo.  |Bano. [T03 Wo.
4 - AMBRIFLEX, INC. 30498 R2726 1537244
} 2390 RATLROAD STREET G .
) CORONA, CA 92880 P ANS STD 1535A 0%/13/07
4 : COoMR
1 s 09/25/07
WELDER___ X WBLDING OPERATOR_____.
¥ELDER QUALIFICATION TEST REPORT
WELDER'S NANE____¥IX PHENGDALA I.0. __4005
JOINT WELDING PROCEDURE/EQUIPMENT. BUTT__
TEST WELD:
BASE METAL DESCRIPTION _XR1 TITAMIUX GROUP NO.__VI
WELDING PROCEES___ PAN SINGLE WELD [X] DOUBLE WRLD [ ]
CURRENT : AC L[] pC[X] EACKING: YRS [X] wo [1
VERTICAL: DOWN [ ] UeP [ 1] PENETRATION: COMPLETE (X1 PARTIAL [ ]
SHEXT GROOVE: icm 2G[]1 3G L[] 46 (] TH.__ ,012" %
TUBE QROOVR: g () 261 s6[] 6@ (] 0.D. TR. o
SHEET FILLET: wr (1 ar (] 3P L] s7 11 TR. -
TUBZ PILLET: i (] 2P [) 4F L) 57 [] 0.n. TH. R
VISUAL: PASS [X1 FAIL [ ]
RADIOGRAPHIC: *¢ MA [ ] PAS8 [X] FAIL [ ] **REF CEDTECH TRSTING LABORATORIES
BEND t ®A (X1 PAass [] pATL [ ] 10708 S0, GARFIRLD AVE - SO. GATE, CA 50280
METALLOGRAPHIC: NA [¥] PASS [ ) FAIL [ J CONTROL MO. 23401
WRLD SPECIMEN, AS TESTEKD, IS [X] SATISPACTORY [ ] UNSATISPACTORY
il INGLE WRLD [X] nuuta.u wELD [
BASE METAL GROUP ND.:_ VI ]
CURRENT: AC ) »c [X) BACKING: YRS [x] wo [
VERTICAL: powN (] wp [] PENETRATION: COMPLETE [X] PARTIAL [#'s]
SHRET GROOVR: 1@ [x1 26 () el 40 []
TUBE GROOVE: 16 [x] 26 [) s¢ [ ] 66 [ 1
SHEBT FILLET: i []1 a2ar () 3w[) 4ril
TURE FILLET: i [)] ar () 47[] BFIL]

et
M other Informaton by your ras
beea included hevein hmm: s subject
1o vorficaion by you! cOmpany &5 10 8 AcCUTECY,
Acequecy, and reevancy.

The recording of false, fictitous of fraudulent
saternanms OF enlries on thg tes) IapOst may e
Aurizhod A2 2 [elony unaor feadtol faw

2-Phase Ti corrector pipe welder certificate #2
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1221 West Struck Avenue
Orange, CA 92857 Ry
14) 997-2601 - FAX (714) 997-0234 [SFPPRR ROMOER
Gn Lol il o 82279A
SOLDTO B SHIFTO
AMERIFLEX, INC. AMERIFLEX, INC.
2390 RAILROAD ST. 2390 RAILROAD STREET
CORONA CA 92880-5410 | CORONA, CA 9288(-5410
{
AMERI |
CUSTOWER PO NUMBER — | CUSTOMER SHIPPER NUWBER CUSTOMER JOB NUMBER | DATERECEIVED | DATE SHIPPED
34417 I 07/07/09 07/10/09
CARRIER e S CONTARIERS | R | | e e
VT Net 30 KELLY
# | QTY. ORDERED —_ PART NUMBER / REVISION / DESCRIPTION QTY. SHIPPED _BALANCE DUE
22 | 09,0-4281 B J0BEL179078-2 22 0
I
| i MATERIAL : CP TI, GR 2
f CERTIFICATIONS
| STRBSS RELIEVED CUSTCMER CLEANED PARTS IN A VACOUM FURNACE |
| @ 1100 + 25°F FOR 60 - 70 MINUTES AND FAN ARGON GAS COOLED |
! TO BELOW 200°F. (REF. MIL-H-81200) NOTE: ALL TESTING TO BE
| ACCOMPLISHED BY CUSTOMER. PLASTIC BAGGED PER INSTRUCTIONS.
i
| |
| .‘
|
' |
|
i
|
|
' | !
] )
i
|
‘ |
| | Q
t B g
My transporhton ton of customer materials to or from Msmmnmmu&&hm as such, hnolchar;;d-‘_‘\
for. Freight on board designation is Thermal-Vac Technology facllity, Orange. CA. Any or all obligations and liabilities remain with
the customer., .\\{
NO RETURNS AFTER 30 DAYS WITHOUT AUTHORIZATION. Received By: Q
We certify that the work described in this document was performed in accordance to purchase order requirements, except when
noted, and within guidehnosdlhemermaLVacTechnoboyOudkyCommleud All pertinent documents verifying our process [
are on file and available for your inspection. Thermal-Vac Technology, ch
éj’-f:&% "
QW!YManage:
BY _}\
AUTHORIZED SIGNITURE

2-Phase Ti corrector pipe weldment stress relieve certificate
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. \ W Precision formed bellows /
AMERI?“=4,INC. e et
CUSTOMER NAME: Foeai Notivea) Aecdeocdor Lab
PART NUMBER: 0b.0- 3194
DESCRIPTION : 2575 b’ 2318w T g0 T
AMERIFLEX JOB #: I +903%
QUANTITY: =
PURCHASE ORDER #: £36%F6 7
We hereby certify that all Helium Leak testing was performed with a Varian Mass
Spectrometer Helium Leak Detector.
The sensitivity of this Detector is to detect a leak to 5 X 10 -1 cessec. of helium
with an external pressure of one atmosphere. This unit utilizes a dry scroll pump.
No leakage in excess of | x 1071 of helium was indicated.
’ ; A
Date :
QA Form 106
certtest
2390 RAILROAD ST.. CORONA CALIFORNIA 92880 - (951) 737-5557 + FAX (951) 737-3992
2.

Phase Ti Bellows (D874615) leak test certificate
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P
Attantion Of: PURCHASING AGENT Doc. 243643 Ver. 1, APPROVED Page 1 0of 2
To: UNITI TITANIUM ' u . Y
Address: © EDGETOWNE COMMONS TI ‘i

, 1009 BEAVER GRADE RDAD - A :
BOON TOWNSHIP, PA 15108 l!\ 1 Wah Chang
. Technologies
P.0. Box 468 e 3T
Albany, Oregon 73240136
2B FAX (591) 9676048
PRODUCT CERTIFICATION
IN REGARD TO YOUR
Purchase Order No.: 0038489
- Salés Order No.: 136062
s Mo P e O H —
. : Ti Grade 2 Pipe :
Dimensions: 25" Sch 10 x RAL
Specifications: ASTM BE61-06a, ASME SBE51, EN 10204 3.1 and Puichase Ordor
Date: December 13, 2007
Quantity: 11 pes.
Welght 417 s,
Heal No.: WaoJ
Batch No.: EXT-602584
THE TEST REPORT FOLLOWS: .
Matertal Condition: Seomiess and annealed
INGOT CHEMISTRY IN PERCENT
Element AphaSpec. Spec.Max. TOP = MIDDLE BOTTOM
c 0.08 002 0.001 0.002
Fe 0.30 0.10 0.1 0.10
H 0,015 0.0004 <0000 <0.0003
N 0.03 0.003 0.004 0.004
0.25 0.15 0.16 . 0.17
01 <0.1 0.1 <0.1
OTHERS_TOTAL . 04 <04 <04 <04
BALANCE
PRODUCT CHEMISTRY IN PERCENT
Elomeant Spec. Max. RESULTS
H . 0015 " 0002

CortflodBy: R Louie, QA Supervisorles 12012007

"Wah Chang Is A Registered/Certifled IS0 9001:2000, AS 9100, and PED 97/23/EC Company.”

309 - )5/0
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Purchase Order No.: 003848 : Doc. 243843 Ver. 1, APPROVE)Page:Zdz
Sales Order No.: 136092 ’ ;
- 002

B B L, L0 ﬁAﬂwmcmg
= . Pﬁ-h“ -

Abbeny, Oregon §T321.0136
(5419284211 FAX (541) 9676930

ROOM TEMPERATURE TENSILE TEST .

Test Method Offsat Gage Uﬂl Spnc. Min. Spec. Max. Long.

Tensle Strength:  ASTMESR 81.0

Yieid Strength: ASTMES 0.2% Kd 40 . 88 ao.s

Elongation: ASTMES Fal pet 20

ROCM TEMPERATURE TENSILES

Test Mathod  Offset Gage Unils Spec.Min. S Ma.  Long.

rmna Strength:  ASTMES - MPa 35 o 458
Yield Strength: ASTMES 0.2% MPa 275 450 418

Elongation: ASTMES 508mm Pg 20 ) 20

FLATTENING TEST

Test Units  Results
Distance botwoen puam inches 1.250
No. of Samples: x 1
Results: Acceptable
HYDROSTATIC TEST
Test Units Resulls
Tost Pressure: Pel 1727

4 soconds B
Resuls: Accaptable

- 13/ b0

Phase Ti Bellows collars (D 874615) material certification
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EHET - Vait:
1221 West Struck Avenue
3 Orange, CA 52867 gz
(714) 897-2601 - FAX (714) 9970234 [SHPPERTORER
www.thermal-vac.com [ 82515A
SOLDTY SHIP TO N -
AMERIFLEX, INC. AMERIFLEX, INC.
2390 RATILROAD ST. 2390 RAILROAD STREET
CORONA CA 92880-5410 CORONA, CA 92880-5410
. AMERI
EUSTONER .0, NUMBER T [CUSTOVER SHIPPERTUWBER | CUSTONER JOANOWSER | DATERECEVED SHPPED
34511 07/23/09 |0?/29/09
CARRIER AINERS TERws B L T
VT .INet 30 KELLY
# [QTY ORDERED PART NUMBER / REVISION / DESCRIPTION | QTY. SHIPPED] BALANCE DUt
u[ 5| 09.0-4281 B JOB#179078-2 5 0

| | SUBMITTING PARTS PER CUSTOMER REQUEST.
MATERIAL : TITANIUM

CERTIFICATIONS
STRESS RELIEVED CUSTOMER CLEANED PARTS IN A VACOUM FURNACE
@ 1100 & 25°F FOR 60 - 70 MINUTES AND FAN ARGON GAS COOLED
TO BELOW 200°F. (REF. MIL-H-81200) NOTE: ALL TESTING TO BE
ACCOMPLISHED BY CUSTOMER. PLASTIC BAGGED PER INSTRUCTIONS.

: i | N
Any transportaton of customer materials to or from customer's location is offered only as convenience and, as such, is not charged W
for. Freight on board designation is Thermal-Vac Technology facility, Orange, CA. Any or all obligations and liabllities remain with
the customer, 1
NO RETURNS AFTER 30 DAYS WITHOUT AUTHORIZATION. Received By: ®

We certify that the work described in this document was perfermed In accordance to purchase order requirements, except when
noted, and within guidelines of the Thermal-Vac Technology Quality Control Manual. All pertinent documents verifying our process

are on file and available for your inspection. Thermal-Vac Technology, Inc.
BY 54’?;' '@:Ouaﬂly Managsr
TME

AUTHORIZED SIGNITURE

2-Phase Ti bellows (D874615) stress relieve certificate
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APPENDIX A.8 - FERMILAB Welding Documents (2-phase Ti pipe).

Prepared by Roger Hiller Fermilab 003628+
Revised 6/17/2009

Welding Procedure Specifications (WPS)
Fermi National Accelerator Laboratory

B& Fermilab

Technical Division-Machine
Welding Procedure Specification No. | Fermi WPS Ti-3 i Dete | 120102008
Revision # 2-20d T ' [ Date | 172222009 POR Fermi POR T3 _|
Welding Processes (1) GTAW-Orbital Type 1 (Manual, Auto, Semi) Automatic
Welding Processes (2) Type 2 (Manuai, Aoko, Semd)
Joints (QW-402) 3
Joint Design | Square Butt Groove Backing Gas
Backing Material (Type) Root | Gas Remainder
Retainer | Yes [No X [ Type Non-Metallic | Metallic(non-fusing)
Details:
3" ASTM B 861 Grade 2
0.078 Wall
0.078 I
No root opening-1pass-no filler
Aulogenous
"Base Metals (QW -403 _ -

PNo. 57 | Group No. TO |[PNo. 51 | Group No.

Specification Type & Grade | ASTM B 861,Grade 2 | 1O | Specification Type & Grade | ASTM B 861, Grade 2

OR/Chemical Analysis & Mechanical Properties

TO: Chemical Analysis & Mechanical Properties

| Thickness Range Process 1 Process 2
Base Metal Groove___0.078 Fillet Groove Fillet

Deposited Weld Metal | Groove_ 0.078 to_0.156 Fillet Groove Fillet
Pipe Diameter Range | Groove 2.875 Min. Fillet Groove Fillet

Other:

Filler Metals (QW-404) Process 1 Process 2

Specification No. (SFA) None-Autogenous

AWS No.

F No.

A No.

Size of Filler Metals

Deposited Weld Metal

Thickness Range

Electrode-Flux (Class)

Consumable Insert

Other

Each Base Mstal-Fiker Metal combination should be recorded individually Page 1

Fermi y / Kitk Roed aad Pine Street / P.O. Box 500 / Batavia, IL 60510 /630,840.3000 / www.irel.gov / fermiab @l gov
Y87, Otica of Science / U.S. Depariment of Energy / Managed by Feri R e
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Prepared by Roger Miller Fermilab 003625+

Revised 641742009

Welding Procedure Specification — Fermi Ti-3

Positions (QW-405) Postweld Heat Treatment (QW-407)
Positions of Groove All Temperature Range None
Welding Progression Upward & Downward | Time Range NA
Positions of Fillet Al | Other
Preheat (QW-408) = Gas (QW-408)
Preheat Temp-Minimum 32°F Closed Chamber Welding Head
Interpass Temp Maximum 350°F Gas'(s) Mixture | Flow Rate
Preheat Maintenance N/A Shielding Argon | 99.995> 30 CFH
Trailing None
Backing Argon | 99.995> 7 CHF
Electrical Characteristic (QW-409)
Current ACorDC |  Direct Polarity Straight Characteristics:
AMPS (Range) | See Chart__| Volts (Range) ___10-15 Orbital with Pulse Current
Tungsten Electrode Size & Type: 1/16 EWCe-2 __ Mfg. Part # TC06-1085-03
Mode of Metal Transfer for GMAW: N/A
Electrode Wire Feed Speed Range: N/A
Technique (QW-410)
String or Weave Bead Stringer
Orifice or Gas Cup Size AMI| Orbital Head Model 8-4000-Closed Chamber
Initial/Interpass Cleaning Initial cleaning with Acetone/Alcohol solvent
(Brushing, Grinding, ect.
Method of Back Gouging None
Oscillation None
Contact Tube to Work Distance N/A
Muttiple or Single Pass (per side) Single
Multiple or Single Electrodes Single
Travel Speed (Range) As Required
Peening None
QOther | AMI Orbital Welding Machine Model 227 with Model 8-4000 Welding Head
Mfg. pre-ground/pre-shaped tungsten (TC06-1085-03)Required
Sequence Chart
Weld | RPM Time AMPS PULSE Other
Levels | Pulse | Rotation [Primary | Back | Sec. |Pimary [ Back | Primary | Back
1PM 1PM Persec | Persec
1 ON _| Continuous | 042 | --- 5 91 | 50 | 0.30 | 0.30 Voliage preset by
2 | ON |Coninuwous | 042 | — | 50 | 91 | 50 | 0.30 | 0.30 i
3 ON | Continvous | 0,42 | --- | 46 91 | 50 | 0.30 | 0.30 Manufacturer pre-
4 | ON [Coniuows | 042 | — |21 | 90 | 50 | 0.30 [ 0.30 | sroundireshapedipre
5 ON _| Continwous | 042 | - | 25 | 90 | 50 | 0.30 | 0.30 | yyngsten(1C06-1085-09)
6 ON | Continvous | 042 | - | 30 | 91 | 50 | 0.30 | 0.30 set arc gap at.050"
Page 2
Fermi Accelorator Labx Y / Kirk Road and Pine Streel / P.O. Bax 500 / Batavia, IL 60510 / 630.840.3000 | www.fnal gov / termilab@ el gov
"T85, osice of /U.S. Depariment of Energy / Managed by Fermi R Avance, LLC
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Revised 6/17/2009"_

-.u.-z EFermilab  Fermi National Accelerator Laboratory

Technical Division-Machine S
Procedure Qualification Record No. Fermi POR Ti-3 i Date | 12/10/2008
Revirion: 2 Date: 6/17/09 _ Remarks: Added tangsien reguirements

SB-861, Grade 2 to SB-861, Grade 2

P-No. 5/ to P-No. 5/

Thickness of Coupon (in.)___0.078 inches
Diameter of Test Coupon (in.) 3 inches

Welding Process/Weld Type:  GTAW/Automatic | supporting: Fermi WPS Ti-3
Joints (QW-402) Details:
Weld Type: Single V Groove Weld
Backing: Open Butt, Gas Backing Only 0.078 Wall x 3" diameter
Root Opening: 0.0 AMI Orbital Machine Model 227-STD1.9
Root Face: 0.078"
L l |

T I No Root Opening |
Base Metals (QW-403) Post Weld Heat Treatment (QW-407)
Material Spec., Type or Grade Type: No PWHT performed

Temperature: None
Time: None

Filler Metals (QW-404)  None, Autogenous
SFA Specification/ AWS Classification

Filler Metal F/ Analysis A-No

Size of Filler Metal (in.):

Weld Deposit “t"(in.):

Filler Metal Product Form:

Gas (QW-408) Percent Composition

Gas Mixture % Flow Rate
Shielding: Argon  >99.995% @30 CFH
Trailing: None

Backing: Argon >99.995% @7CFH
Other: Closed chamber head with internal backing

Positions (QW-405)
Position of Joint:___ 6G
Weld progression: Upward & Downward
Electrical Characteristics (QW-409)
Current/Polarity: DCEN Pulsed Current
Amps/Volts: See Chart/Volis 10-15
Tungsten Type : 1/16 diameter, EWCe-2

Preheat (QW-406)

Preheat Temperature: ____Ambient 67° F
Interpass T ture:_ 350° i
Travel (ipm):_As Reguired Oscillation:_None

String/Weave Bead: ___ Siringer
Multiple/Single Pass (per side)__Mulriple one side
Multiple/Single Electrode:___Single Elecirode

Sequence Chart
Weld RPM Time AMPS PULSE Other Requirements
Levels | Pulse | Rotation Prll-j':w m Sec. | Primary | Back ;rimarv Pe;ck
PM__|_IPM er sec sec Voltage preset by Mfg.
] ON | Continuous | (0,42 | --- 5 91 50| 030 | 0.30 | mrg pmg;omd*pg-ahfpad
2 ON | Continvous | 0.42 | --- 50 91 50 | 0.30 | 0.30 | andsized Tungsten required
3 | ON | Continuous | 0.42 | — | 46 | 91 | 50 | 0.30 | 0.30 | ™o Pan* 700610650
4 ON | Continuous | (.42 --- 21 90 50| 030 | 0.30 Arc gap set at .050 in.
5 ON | Continuous | (0,42 | --- 25 90 50 | 0.30 | 0.30
6 ON | Continuous | 0,42 | --- 30 91 50| 030 | 0.30
Fermi National Accelerator Laboratory / Kirk Road and Pina Sirest / P.O. Box 500 / Batavia, IL 60510 / 630.840.3000 / www.ingl.gov / termdab&fnal gov
83, otice of S 71U.S. Owp of Enetgy / Managed by Fermi R Aance, LLC
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Revised /1709
WPOR prepared by Roger Hiller, 00362N Fermilab

- - -
2= Fermilab  Fermi National Accelerator Laboratory
Technical Division-Machine
Welder Performance Qualification Record 12253008
Revision: 2 Revision Date: 6//7/2009 R : Add lified
T accordance with Ferni WPS Ti-3
Welders Name: Michael Reynolds Fermi ID# 03993N Weld Stamp # 9
WPS Number: Fermi WPS Ti-3 Test Coupon Production Weld N/
Welding Process/Type: GTAW/Orbital/Automatic—AMI Orbital Machine Model 227-STD1.9
Type of Joint Welded:  Pipe Groove Weld Joint Types Qualified:  Groove and Fillet/Lap Weld
Base Metals Welded: SB-861, Grade2 1o SB-861, Grade 2
Welder Variables (QW-350) Actual Variables Used Range Qualified
AWS Classification: ERTi-2
Filler Metal Specification (SFA)
| Filler Metal F-No. o]
Filler Metal Product Form Qualified to weld i
Consumable Insert No Insert Used any Qualified ]
P- or S- Number to P- or S- Number: P-No. 51 Automatic GTAW -
Base Metal Thickness (inches): 0.078" WPS .|
Pipe Diameter (inches): 3" [
Deposit Thickness (inches) 0.197"
Welding Position/Progression _ 5G
Backing Gas Argon Backing Gas Used
GTAW-Current/Polarity DCEN
Machine Welding Variables (QW-360) Actual Variables Range Qualified
Direct/Remote Visual Coatrol N/A N/A
Automatic Voltage Control N/A N/A
Automatic Joint Tracking N/A N/A
Welding Position N/A N/A
Consumable Insert N/A N/A
Backing N/A N/A
Single/Multiple Pass Per Side N/A N/A
! Fillet/Lap Welds: All |
Guided Bend Test | Face Bend #1-Acceptable Root Bend #1-Acceptable Test Number
(QW-160) Face Bend #2-Acceptabl. Root Bend #2-Acceptabl 1215-008/02
| Visual examination results: Visual exam satisfactory per QW-302.4 and QW-194
[ Radiographic test results: N/A 1
[Mechanical tests conducted by: Bodycote Testing Group
| Welding Test conducted by: Fermi National Accelerator Laboraiory Verification Number 12808-0]RH

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

accordance with the requirements of Section I}, of the ASME Boiler and Pressure Vessel Code.

w36y

Fermi National Accelerator Laboratory
Authorized Representative

Page 1 of |
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Prepared by Roger Hiller, Fermilab 0036IN
&172009

Welding Procedure Specifications (WPS)

£& Fermilab

Fermi National Accelerator Laboratory

Welding Procedure Specification No. |

Fermi Ti-4 |

Date | 12/10/2008

Revision # 3

| Date | 2272009 | supportin

R NoJs) Fermi POR Ti-4

Welding Processes (1) GTAW-Orbital Type 1 (Manual, Auto, Semi) Automatic
Welding Processes (2) Type 2 T
Joints (QW-402)
Joint Design | Square Butt Groove Backing Gas
Backing Material (Type) Root | Gas Remainder
Retainer [ Yes [No X | Type Non-Metallic | Metallic(non-fusing)
Details:
1.5 ASTM B 861 Grade 2
0.109 Wall
0.109 I

No roaot opening-Ipass-no filler

Aulogenaus

Base Metals (QW -403
PNo. 5I | Group No. TO |PNo. 5! | Group No. _
Specification Type & Grade | ASTM B 86),Grade 2 | TO | Specification Type & Grade | ASTM B 861, Grade 2

OR/Chemical Analysis & Mechanical Properties

TO: Chemical Analysis & Mechanical Propertics

Thickness Range

Process 1

Process 2

Base Metal

Groove__0.109

Fillet

Groove Fillet

Deposited Weld Metal

Groove_0.109 -.218

Fillet

Groove Fillet

Groove 1"Min.>

Fillet

Groove, Fillet

Pipe Diameter Range
Other:

Filler Metals (QW-404)

Process 1

Process 2

Specification No. (SFA)

None-Autogenous

AWS No.

F No.

A No.

Size of Filler Metals

Deposited Weld Metal

Thickness Range

Electrode-Flux (Class)

Consumable Insert

Other

Each Base Metal-Filler Metal combination should be recorded individually

Formi Nati A

uc

ped by Fermi R:

Page 1

tory / Kirk Road and Pine Stroet / P.O. Box 500 / Batavia, IL 60510/ 630.540.3000 / www.inal.gov / formiab@fnal gov
Mmuuam:u.s.wamm i
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Prepared by Roger Hiller. Fermilab 00362N

61772009

& Fermilab Welding Procedure ification - Fermi Ti-4 page 2

Positions (QW-405) Postweld Heat Treatment (QW-407)

Positions of Groove All Temperature Range None

Welding Progression Upward & Downward | Time Range N/A

Positions of Fillet All | Other

Preheat (QW-408) Gas (QW-408)

Preheat Temp-Maximum 32°F Closed Chamber Welding Head

Interpass Temp Maximum 350° F Gas'(s) Mixture Flow Rate

Preheat Maintenance N/A Shielding Argon 99.995> 30 CFH

Trailing None
Backing Argon 99.995> 7 CHF
Electrical Characteristic (QW-409)
Cument ACorDC | Direct Polarity Straight Characteristics:
AMPS (Range) |  See Chart Volts (Range) See Chart Orbital with Pulse

Tungsten Electrode Size & Type: 3/32 EWCe-2 Pre-ground/pre-shaped (TC09-1635-04)

Mode of Metal Transfer for GMAW: N/A

Electrode Wire Feed Speed Range: N/A

Technique (QW-410)

String or Weave Bead Stringer

Orifice or Gas Cup Size Closed Chamber AMI Orbital Head Model 8-4000

Initial/Interpass Cleaning
(Brushing, Grinding, ect.)

Initial cleaning with solvent

Method of Back Gouging None

Oscillation None

Contact Tube to Work Distance N/A

Multiple or Single Pass (per side) Single
Multiple or Single Electrodes Single

Travel Speed (Range) As Required

Peenin None

Other AMI Orbital Welding Machine Model 227 with Model 8-4000 Welding Head

Mfg. pre-ground/pre-shaped tungsten (TC09-1635-04) required

Sequence Chart 1.5 ASTM B 861 x .109 wall (sch. 10)

Weld RPM Time AMPS PULSE Other Requirements
Levels | Pulse | Rotation P'li:;w ?;:'k Sec | Primary | Back Ppim PBack
ik seC Cr $eC Vm P"Mﬂ )
] ON | Continvous | 020 | .- | 15 | 116 | 50 | 040 | 0.30 mmﬁm
2 ON | Continwous | 030 | --- | 62 115 | 50 | 040 | 0.30 shaped and sized
3| ON [ Commiow | 030 | - | 62 | 121 | 50 | 040 | 030 | atg moirercosics
4 ON | Continwous | 030 T --- | 33 | 7119 | 50 | 040 | 030 ,
5 ON | Continuous | 030 | — | 36 | 115 | 50 | 040 | 0.30 Arc gap set at.070 in.
6 ON | Continwous 1 030 | - | 46 | 113 | 50 | 040 | 0.30
Page 2
Fermi Netlonal A ! | y / Kirk Road and Pine Street / P.O. Dox 200 / Batavia, IL 60510/ 630 840 3000 / www inal.gov / fermiab@inat gov

785, Otice of Scence / U.S. Depariment of Energy / b
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Rovised 6/17/2006°*

a Fermilab Fermi National Accelerator Laboratory

Technical Division-Machine Shop

Procedure Qualification Record No. Fermi PQR Ti-4 | Date | 12/29/2008

Revision: |  Dare: 10809  Remarks: Revised io correct clerical errors
Revision: 2 Date: 24109 Remarks: Revised Voltage and Text 1D # 1o 1215-00801
Revision 3 !_):u: G/17/09 _ Remarks: Added tungsien m’mm

Welding Process/Weld Type:  GTAW/Automatic | supporiing ws: Fermi WPS Ti-4

Joints (QW-402) Details:
:‘:::l:gl’lm SQ“G" ; i g : :h(_i:’g':l:ve‘rd ;r: ﬁ‘fmﬁlﬁfuﬁiﬁ"ﬁﬁ ﬂ:m Orbital Welding Machine 227
Root Opening: 0.00 10 0.002 Maximum =
Root Face: Tube or Pipe Thickness —
Base Metals (QW-403) Post Weld Heat Treatment (QW-407)
Material Spec., Type or Grade Type: No PWHT performed
ASTM B861, Grade 2 to ASTM B861, Grade 2 Temperature: None
P-No._5/ to P-No__51 Time: None
Thickness of Coupon (in.) __ 0./09 inches
Diameter of Test Coupon (in.) ___/.5 inches
Filler Metals (QW-404) None Autogenous) Gas (QW-408)
SFA Specification: Gas Mixture% Flow Rate
AWS Classification; Shielding: Argon >99.995% @ 30 CFH
Filler Metal F-No.: Trailing: None
Weld Metal Analysis A-No.: Backing: Argon >99.995% @ j010 30 CFH
Size of Filler Metal (in.): Other: Closed Chamber welding head
Weld Deposit “t"(in.):
Positions (QW-405) Preheat (QW-406)
Position of Joint:___ 6G Preheat Temperature:____Ambient 66° F
Weld progression:_Upward and Downward Interpass Temperature:__350° F Maximum
Electrical Characteristics (QW-409) Technique (QW-410)
Current/Polarity:___ DCEN (Straight) Travel (ipm):_As Required Oscillation:_None
Tungsten Type & Size: EWCe-2  3/32 diameter String/Weave Bead:_ Stringer
Volts: 10-15 Multiple/Single Pass (per side)__Single
Amps, Pulse: See Sequence Chart Multiple/Single Electrode: __ Single Electrode
Sequence Chart AM/ Orbital Welding Machine Model 227 with Model 8-4000 Welding Head Closed Chamber
| Mig. shaped & sized tungsten required
Weld RPM AMPS PULSE Other Requirements
Levels | Pulse Rotation | Primary | Back | Time | Primary | Back | Primary | Back
IPM IPM_| sec Per sec | Persec Voltage set by Mfg.
1 ON | Continuous | 0.20 15 116 50 0.40 0.30 Mfg. pre-ground/pre-
2 ON | Continuous | 0.30 62 115 50 0.40 0.30 shaped and 3{190'
3 ON | Continuous | 0.30 62 121 50 | 040 0.30 tungsten required.
7] ON | Continuous | 0.30 | — | 33 | 119 | 50 | 040 | 030 | M@ fggszm
5 ON Continuous 0.30 36 115 50 0.40 0.30 Arc gap set at .070 in.
6 ON Continuous 0.30 e 46 113 50 0.40 0.30
Ferm| Mati I Lab y | Kirk Road and Pine Stroot 7 P.0. Box 500 / Batavia, IL 80510 / 630.840.3000 / www.inal.gov / termiab & fnal gov
87, Otfice of Scianca / U S. Dep of Enargy | Managed by Fermi R Alance, LLC

Page 102

Page 205 of 211



July 29, 2011
Y. Orlov

Revised 622009
WPQR prepared by Roger Hiller. 00362N Fermilab

2= Fermilab  Fermi National Accelerator Laboratory
Technical Division-Machine Shop
Welder Performance Qualification Record ~ No. Fermi WPQR Ti-4 | ™ .00
Revision: 2 Revision Date: 62209 Remarks: Changed title of document
Welders Name: Michael P.Reynolds  Fermi ID# (03993N Weld Stamp # 9
WPS Number: Fermi WPS Ti-4 Test Coupon  PRN 112569 Produetion Weld N/A
Welding Process/Type: GTAW/Orbital Type of Joint Welded:  Pipe Groove Weld
Joint Types Qualified: Groove and Fillet Welds-Autogenous with AMI Orbital Machine Model 227-STD1.9
Base Metals Welded: SB-861, Grade2 1o SB-861, Grade 2
Welder Variables (QW-350) Actual Variables Used Range Qualified
AWS Classification: ERTi-2
Filler Metal Specification (SFA) 5.16 Qualified to weld
Filler Metal F-No. F-51 Any Qualified
Filler Metal Product Form Bare(Solid) Automatic GTAW
Consumable Insert No Insert Used WPS
P- or S- Number to P- or S- Number: P-No. 51 to P-No. 51
Base Metal Thickness (inches): 0.109"
Pipe Diameter (inches): 1.5%
Deposit Thickness (inches) 0.109"
Welding Position/Progression 5G
Backing Gas Argon Backing Gas Used
GTAW-Current/Polarity DCEN
Machine Welding Variables (QW-360) Actual Variables Range Qualified
| Direct/Remote Visual Control N/A N/A
Automatic Voltage Control N/A N/A
Automatic Joint Tracking N/A N/A
Welding Position N/A N/A
Consumable Insert N/A N/A
Backing N/A N/A
Single/Multiple Pass Per Side N/A N/A
[ Fillet Welds: As per AWS Limits |
Guided Bend Test (QW-160) | Face Bend #1-Acceprable Root Bend # 1-Acceptable
Face Bend #2-Acceptable Root Bend # 2-Accepiable
| Visual examination results: Visual exam satisfactory per QW-302.4 and QW-194 |
[ Radiographic test results: None =i
[ Mechanical tests conducted by: Bodycote Testing Group Test Number 1215-008/01 |
Welding of Test Coupon conducted by: Fermi National Accelerator Laboratory Verification Number2808-02RH B

We certify that the statements in this record are correct and that the test coupons were prepared, welded, and tested in
accordance with the requirements of Section IX of the ASME Boiler and Pressure Vessel Code.

Fermi National Accelerator Laboratory

Authorized Representative

Page 1 of |

Date

Page 206 of 211



July 29, 2011
Y. Orlov

APPENDIX A.9 - FERMILAB Pressure Test for 2-Phase pipe-Cavity string (Blade tuners
are not installed on the Cavity).

For CM2, we will conduct a pressure test of the two-phase circuit and Cavity string according
pressure test procedure (see below).
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Date:
Pressure Testing Permit*
Type of Test: [ JHydrostatic [X ] Pneumatic
Test Pressure ’ 34.5 Psid Maximum Allowable Working Pressure 29.7 Psid

Items to be Tested

Location of Test CAE-MP9 Date and Time

Hazards Involved
Contact with high velocity jet of the test gas.

Safety Precautions Taken

System designed, fabricated, and inspected per ASME Boiler & Vessels code. Test will be conducted by trained
Personnel as described in ASME code. Access to test area will be limited only to those involved in the test during
pressurization.

Special Conditions or Requirements

Operahng pressure = 29.7 PS, test pressure = 1.15*OP=34.5 PSI, pneumatic per ASME code.
First pressurize to 9.0 PSI and check for leaks.

Repeat at 17.0 PSL

Increase pressure gradually to the test pressure for 5 minutes.

Reduce pressure to the design pressure.

Close valve on regulator.

Maintain test for the least 10 minutes without loss of pressure.

il LH ol o

Qualified Person and TestCoordinator ‘ﬁ;q Aden O lsa = eV lta/'b_'l“
Dept/Date = 2 ’ ’

Division/Section Safety Officer M} 7D &6 f(.'Vs/ﬂ

Dept/Date

Results

Fresscure 4 at 30 Bsi ;

) - +
Witness M{, .J@ Dept/Date T &S /o 4&[
(Safety Officer or Designee) !

*  Must be signed by division/section safety officer prior to conducting test. It is the responsibility of the test
ceordinator to obtain signatures.
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The table bellow shows the pressure levels for each pause and what should be done at that pressure.
Total time for the test, not including setup and tear-down time, will about 20 minutes.

Pressure (psig) (psig equals
differential pressure for this test)

Dwell time (minutes)

Activity at pressure

0 -
9.0 As needed Snoop line fitting
17.0 As needed Snoop line fitting
20.5 ~1
24.0 As needed
27.0 ~1
31.0 As needed
34.5 5 Peak test pressure of 1.15 x MAWP
30.0 10* Test pressure hold point
25.0 As needed
17.0 As needed Visual inspection
0 -

*The pressure hold point of 30 psig is approximately the MAWP. Dwell time in set long enough to assure us that

pressure is not dropping.
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TEST SETUP
PI-1 PRV PI-2 PSV
Ti BELLOWS SUPPORT
CLAMPS ASSEMBLY
DWG # MB-443633 P CONFLAT FLANGE
BLANK OFF

DO BN e
CONNEC CONFLA CONFLAT FLANGE CONFLAT FLANGE CONFLAT FLANGE CONFLAT FLANGE
E'T'S?EE 2-PHASE PIPE CAVITY BLANK DFF BLANK DFF BLANK OFF BLANK OFF

Test Pressure PI-2 PSV
34.5 psig 0-100 psig 35.4 psig relief
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For safe operation of the CM2 vacuum vessel, operating procedures are not required.
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