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FESHM 5031.1 PIPING ENGINEERING NOTE FORM
Prepared by: Youri Orlov Preparation Date: 30 June 2010
Piping System Title: 1.3GHz Cryomodule (CM1) Piping Engineering Note
IND-141
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-t(-) 18 Bar.i(Table 1) . Design Temperature: 1.8 to 77K _(Table 1)
Piping Materials: 316/316L S.f.:Stée],'Gra(.ie 2 Titzgmiu'm-, Alurﬁinum 6060 T5 -

Drawing Nurﬂbers (PID’s, we_ldment;s;' etc.):.rf’ks described_ with in the full note .
Designer/Manufacturer: ZANON, Italy

Test Pressure: Test Fluid: Test Date:
Statements of Compliance
Piping system conforms to FESHM 5031.1, installation is not exceptional: Yes / No

Piping system conforms to FESHM 5031.1, installation is exceptional and has been
designed, fabricated, in, t ing/sound engineering principles: Yes / No
7 / /

Date: ’7////0
Date: 7/23 /;D

— Date: '74232 [Q

Director's Signature or Dgnee: . Date: ;2-// / ‘{/ (o

(if exceptional) g % . %g % 1

Reviewer's Signature:

D/S Head's Signature:

ES&H Director's Signature:
(if exceptional) :
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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
List welder(s) for assemblies welded/brazed in-house:
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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1.3GHz Cryomodule 1 (CM1) Piping
Engineering Note
IND-141

Fermi National Accelerator Laboratory

30 June 2010
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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, as well as eight individual 1.3-GHz dressed
cavities. The cryomodule was assembled at Fermilab by FNAL personnel assisted by
DESY personnel. This cryomodule was named Cryomodule 1, or CM1. Now completed,
CML1 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.

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.

2.1 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 as well as a pressure test. Note that this
information is included for the other circuits but is not available for Line G. Since CM1
was designed and built jointly be DESY and INFN-Milano, outside of direct FNAL
oversight, many of the required documents were not available when CM1 was delivered
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to Fermilab. 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. A mass spectrometer test was successfully performed.

Table — Areas of Exceptions to the Code

Iltem Figure Explanation How the system is safe
2-phase Helium Pipe Figure 1 No supporting Calculation show that
(Line G) documents exist | components are within
allowable working
pressure.
Pressure test (line G) Figure 1 No pressure test Leak test result shown
is performed that system is safe.
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LINE B
LINE A

Cavity center -
(Beam Line)

Figure 1 — Cryomodule 1 Section View

Table 1 — Cryomodule 1 Lines Summar

. DESY .
1.8K Helium 48.3 mm-0OD, 1.65 mm-Wall pipe,
A Isupply pipe 1—006—2802005 ASTM A312 TP 316L Abar | 18K
Helium Gas T .
. 312.0 mm-OD, 6.00 mm-Wall pipe,
B [Return with * 4 bar 18K
Compensator ASTM A240 316L
c 4.5K Thermal 1 5588\2(05 60.3 mm-0OD, 2.76 mm-Wall pipe, 7 bar 49K
Shield supply | — 0 200 ASTM A312 TP 316L '
‘DESY .
D 4.5_K Thermal 0.06_ 8205 60.0 mm—OD, 5.00 mm-Wall pipe, 7 bar 49K
Shield return Aluminum 6060 T5
0150
TTF- .
70K Thermal 60.3 mm-0OD, 2.76 mm-Wall pipe,
E |shield supply | GRY3 |ASTM A312 TP 3161 18bar | 77K
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F 70K Thermal 0.06_8205 60.0 mm-OD, 5.00 mm-Wall pipe, 18 bar 77K
Shield return 0 170 Aluminum 6060 T5
2-Phase He T
. 76.1 mm-0OD, 2.00mm Wall, bellows
** 1 1 [
G |Pipe Weld CF100 flange, all titanium, grade 2 4 bar 18K
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
** - DESY 1_98_8427/A.200, DESY 2_06_8205_F_000

Figure 3 — Pipe weldments interior to the crymodule

Page 7 of 176



30 June 2010
Y. Orlov

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.1. 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-1 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<%,

t~ =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

= =3.3*1073(in) = 0.084(mm)
2%(S*E+Px*Y) 2*(16.7*1+0.058*0.4)

t=tA=

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
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Table 2
Name Fi Description e | T | e
L | setor1 [SIRTOD LSRN [ abar | ot | 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 ~ 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

t2 = 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=t8 =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 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-1
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 . Support

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

Figure 4 — HGR pipe with Cavity load.
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g= uniform Load per HGR pipe, q= 4250/387.6(Ib/inch) =10.96(Ib/in)

The Worst case evaluation Model:
L=4995mm

r 4

N

¥ ki Yy r k4 k d ¥y r ¥ ¥ L A ¥ ¥ L A ¥ k4 ¥ ¥

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

Figure 5 — HGR pipe evaluation model.

According Reference 5, page225 maximum stress:
O LWL _ ~1129.4(psi)

128 Z

Where:
W=load on the beam, W=0q*L=10.96*196.6=2155.3(Ib)
L= distance between beam supports, L=4995(mm) =196.6(in)

D* -d*

Z=section modulus of the cross-section of beam, z =ly= 0.098* = 26.38in®,

(Reference 5, 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
S \
/ T Zanon Weld

# B22-B23

HGR Pipe Compensator
Dr.# 299 9101/A.000
(see Appendix A.2)

HGR Pipe Ring
Dr#2 99 9101/A.003
(see Appendix A.2)

HGR Pipe
Dr#0_06_8205_0_110

(see Appendix A.2) ; i
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 e Design Pipe Capacity
Name Number Description Pressure | Rating Factor
Helium Gas Return 312.0 mm-OD, 6.00 mm-Wall
Pipe See Tab. 1 nipe, ASTM A240 3161 4 bar 36 bar 9.0
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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 8. Therefore, no thermal stress, axial loads result
when cold because of the matched coefficient of thermal expansion of the clamped
members.

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

v
Figure 8 — 70K aluminum shield with cryogenic lines C (70K supply pipe) and D (70K return line,
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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-1 interconnect piping note and not here. For this reason, no thermal
stresses result during cool-down.

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

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

Where:

¢=0.5(mm) =.02(in)
c P*D 0.102 % 2.37

= = =7.22*1073(in) = 0.183(mm) ,
2%(S*E+Px*Y) 2*(16.7*1+0.102*0.4)

t=t

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

tS = 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<%,

t2 =t+c=0.53+0.5=1.03(mm) - the required thickness of pipe.

Where:

¢=0.5(mm) =.02(in)
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(_o___ PxD 0.102%2.36

= = =21*103(in) = 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

tP =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)\

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<%,

th =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

= =18.0*1073(in) = 0.47(mm) ,
2%(S*E+Px*Y) 2*(16.7*1+0.26%0.4)

t=tF =

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
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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.

Where:

¢=0.5(mm) =.02(in)
P*D B 0.26 % 2.37
2%(S*E+PxY) 2*(5.7*1+0.26*0.4)

t=t" = =53*1073(in) =1.35(mm) ,

tF = 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)

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

Table 4

Name Number Description Pressure | Rating |  Factor
Shieidsupply ipe | 5% T3 e 'ASTM AG1 TP a6L | TP | 109bar | 16
Stieidreurn pipe. | 5% T2 | ioe ‘Aluminim o065 75 | 70| 98bar | 14
4.5K Bimetallic i DIA 60.0 x 5 (mm)-Al 5083 7 bar 75 bar*

Coupler DIA 60.3 x 2.76 (mm)-316L

e e | ST 1 [0S TEOD. M | gy | ot |4
O e | ST ST O0 SO | i | sgta | s
e N Al I

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

Page 15 of 176



30 June 2010
Y. Orlov

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.)

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 1 a “dummy” magnet is installed which is not
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.

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

t8' =t + ¢ =0.155+ 0.5 = 0.655(mm) - the required thickness of pipe (for pipe 76.1 x 2.0mm).

Where:

¢=0.5(mm) =.02(in)
P*D 0.058 %3

t=tCl = =
2%(S*E+P=*Y) 2*(16.7*0.85+0.058*0.4)

=6.1*1073(in) = 0.155(mm) ,

t® = pressure design Line E straight pipe thickness.

P=4(bar) = 0.058(Ksi)

D=76.1(mm) =3.0(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 =2.0(mm) - thickness of pipe -Line G

Pr=52 bar, pressure Rating, according formula Ref. 3 and real pipe wall thickness.
Capacity factor: pr/P =13 (satisfactory)

t8 =t +¢=0.123+0.5=0.623(mm) - the required thickness of branch (nozzle) pipe (60.3 x
2.7mm).

Where:
¢=0.5(mm) =.02(in)
t=tflo___P*D 0.058+2.362 — 4.8*1073(in) = 0.123(mm)

2+(S*E+PxY) 2%(16.7*0.85+0.058%0.4) _

t® = pressure design Line E straight pipe thickness.

P=4(bar) = 0.058(Ksi)

D=63.7(mm) =2.362(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® = 2.7(mm) - thickness of pipe -Line G

Pr= 92 bar, pressure Rating, according formula Ref. 3 and real pipe wall thickness.
Capacity factor: Pr/P =23 (satisfactory)

According 304.3, Ref. 3 (ASME B31.3-2004) reinforcement of welded branch
connection under internal pressure:
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 Th=2.0 {nom)

Dh=76.1

A, =t =d; *(2—sin ) =.0149(in"2) = 9.61(mm"2) -required reinforcement Area
Where:

t,, =.006(in) = 0.152(mm) -required wall thickness of run pipe
d, = 2.2(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) =.0154(in"2) = 9.93(mm"2) -the Area resulting from excess
thickness in the run pipe wall

Where:

d, =1.1(in) = 27.9(mm) -“half width” of reinforcement zone, or
d, = (T, —¢)+ (T, —c)+d; /2=1.25(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 =.027(in"2) =17.42(mm"2) -the Area resulting from excess
thickness in the branch pipe wall

Where:

L, = 2.5*(T,, —c) =.1476(in) = 3.75(mm) -height of reinforcement zone, or
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L, =2.5*(T, —c)+T, =.1476(in) = 3.75(mm) - take smaller. (Tr=0, min thickness of
reinforcement ring)
T, =.106(in) = 2.7(mm) -wall thickness of branch pipe

t, = 0.0048(in) = 0.122(mm) - required wall thickness of branch pipe

A, =2*a’ /2 =.006(in"2) = 3.87(mm"2) -the Area resulting from excess thickness in the
branch pipe wall

Where:

a=.079(in) = 2.0(mm) -welding size (parameter)
A, + A + A, =.0481(in"2) = 31(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:

b _S*E*W*(T -0, T-c ~

" r, (T —c) +0.643*tan@®@* /r, * (T —c)

16700*0.85*1.0* (0.079 - 0.02) . (0.079-0.02) ~
1.46 (0.079-0.02) + 0.643* tan7.5° *,/1.46* (0.079 — 0.02)

392(psi) = 27(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=37.05(mm)=1.46(in)

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

T= miter pipe wall thickness, T=2.0(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°

© = angle of miter cut, =75

Capacity factor: P, /P =6 (satisfactory)

There are no material qualification and pressure test documents from Manufacturer

(DESY).
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Table 5 summarizes the pipes geometry, design pressure, and pressure rating for Lines G.

Table 5
N | vorpion | i [ e [ o
?s:tsgizsr?t)He PP | see Tab.1 ;?talnr,ﬁr:]n%% S'O mm Wall, Abar | 52bar 13
?s:tsgizsr?t)He PP | see Tab.1 $?t§nr,m%% 2'7 mm Wall, Abar | 91bar 23
?(-?F;r;e:js)e He pipe See Tab.1 ??t;nﬁm%% 5.0 mm Wall, 4bar 27 bar 6

3.4.3 2-Phase He Pipe Bellow

There are a total of eight titanium pipe bellows on the 2-Phase helium circuit. One
located between each cavity. The following spreadsheet by Tom Page (FNAL Engineer)
was used for the analysis of the titanium bellows, 2-Phase Bellows Drawings number:
DESY 1 98 8427_0_00, DESY 2_06_8205_F 000, DESY

- L, _ Ng L —
Convolutions —
‘I' — Collar
| + '
1 !
D nt ¢

(=2

(a) Unreinforced Bellows
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A B G D E F = H
1 |Beillows Description: 2 Phaze Ti Bellows
2 |Prepared By: ¥ .Orlov uging T. Page Spreadsheet
3 | Date: 111242008
4 |De=ign Basis: Expansion Joint Manufacturers Az=ociation Standard, 7th Edition, ERRATA 2002
5 |Allowable Stress Baziz: | ASME Section ||, Part D, 1998 Edition, 2000 Addenda
G Bellows Geometry Design Parameteors
7 |Bellows Inzide Diameter, Db, (in.} 270 De=ign Pressure, P, (p=i) 58
2 i Number of Plieg, n 1 Axial Extension, (in.) 0.118
a .F‘Iy'!'hickness.t. {in.} 0.0096 Axial Precompres=ien, (in.} 0.113
‘10. Free length, Lk, (in.} 208 Lateral Deflection, y, (in.} 0.472
‘11. Number of Convolutions, N 2 Winimum Fatigue Cycles 1,000
12 |Depth of Convolution, w, (in.} 0.324 Colilar Geometry
13 |Bellows Tangent Length, Lt, (in.) 0.3584 Collar Thickness, tc, (in.) 0.0053
14 |Beliows Material Ti, GR2 Collar Length, L, (in.} 0.354
15 | Allowable Strezs, Sab, (psi) 16,700 Collar Modulus of Elasticity, Ec, (p=i) 1.55E+07
‘IB. Modulus of Elasticity, Eb, (psi) 1.8TE+07 Allowable Stress (Ti, GR2), Sac, (psi) 14,300
17 Intermediate Calculations
18 |Convolution Pitch, g, (in.} 0.250 Stiffening Factor, k 1.0
18 |Beliows Mean Diameter, Dm, (in.) 3.091 Material Constant, ¢ 1.86E+06
20 |Beliows Qutzide Diameter, (in.) 3.485 lMaterial Constant, b 54,000
21 |Collar Mean Diameter, Dc, (in.} 2726 Manufacturing Constant, a 3.4
22 |Total Axial Movement, (in.} 0235 Factor from Figure C24, Cp 0.5845
23 |Axial Movement Per Convolution, ex 0.0295 Factor from Figure C25, Cf 1.3820
24. Lateral Movement Per Convolution, ey 0.2438 Factor from Figure C26, Cd 1.5961
25. Belows Mat. Thickness Factor, tp 00092 Katerial Strength Factor, Cm 3.0
25. Circumferential Stress Factor, Kr 1.592 Transition Point Factor, Cz 0.5199
27 | X-Sect. Area for 1 Conv., Ac, {in."2}) 0.0024 Inplane Ingtability Stress Ratio, delta 41919
28 |ield Strength at Design Temp., Sy 50,250 Inplane Interaction Factor, alpha 70.79592
o Bellows Stress Analysis Actyal Stress Méﬁi"e
30 |Tangent Circumferential Membrane Strezs Due to Pressure, 51, (psi) 4,367 18,700 Paszz
31 |Coliar Circumferential Membrane Stress Due to Pressure, 31, (ps=i) 3,672 14,300 Pazs
32 |Circumferential Membrane Stress Due to Internal Pressure, 52, (psi) 4423 16,700 Pazz
33- Meridional Membrane Strezs Due to Internal Prezsure, 53, (psi) 1,216 A
34- Meridional Bending Strezs Due to Internal Pressure, 54, (p=i) 34933 A
35- Meridional Membrane + Bending Strezs Due to Prezsure, 53454, (psi) 36,149 50,100 Paszz
35- WMeridional Membrane Stress Due to Deflection, 55, (psi) 205 A
3?- Meridional Bending Stress Due to Deflection, S8, (psi} 35,762 A
38 |Maximum Deszign Prezsure Based on Squirm, Psc, (psi) 62
39 |Maximum Design Pressure Based on Inplane Instability, P=i, (psi) 71
40 Fatigue Characteristics Minimum
41 |Total Stre=z Range for All Movements, St, (psi) 61,362 M
4-2- Fatigue Life (cycles to failure), Nc 147 450,505 1,000 Pazz
43 Spring Rates
44 [Theoretical Axial Elastic Spring Rate, (lb=./in.} 120
45
4R Fiev. 3, 426106

Where: Modulus of elasticity, Eb=1.87E+07 (psi) for Ti, Temperature 17K, [9]
There are no material qualification documents from Manufacturer (DESY)

3.5 Cryogenic Line H- Warmup/Cooldown
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Line H isa 42.5 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-0D, 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 10 - He Vessel Warmup/Cooldown Line

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

Where:

¢=0.5(mm) =.02(in)
P*D 0.058 %1.67

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

=2.89*1073(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

t;! =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 A3 & A4.
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Only leak test was made at FERMILAB for Lines H-G circuit, after final CM1 assembly.
Other pressure test documents are not available.

Table 6 summarizes the pipes geometry, design pressure, and pressure rating for Line H.

Table 6
Drawing e Design Pipe Capacity
Y Number L £ Pressure | Rating factor
Warmup/ See Tab.1 Tubes, 42.2 mm-0OD, 1.65mm- 4 bar 93 bar 23

Cooldown pipe Wall; ASTM A240 316L

Tubes, 10.2 mm-OD,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 g) =.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
B =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
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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, =25*(T, —c)+T, =.1132(in) = 2.87(mm) - take smaller. (Tr=0, min thickness of
reinforcement ring)

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-1 is 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 VIII, 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.

Page 24 of 176



30 June 2010
Y. Orlov

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-1is -75F/214K. Because the design temperature is lower than the value listed in
Table A-1, B31.3 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.

Cryogenic . Z, mm Z, mm Volume,
Line Name Drawing Number | X, mm | Y, mm (upstr.) | (downstr.) m’

1.8K Helium DESY

A supply pipe 1 06 8205 0 200 219 481.5 6400 5500 0.019
Helium Gas DESY

B Return 1 06 8205 0 110 0.0 356 6125 5430 0.817
4.5K Thermal DESY

C Shield supply 1 068205 0 200 2255 | 362.5 6400 5500 0.028
4.5K Thermal DESY

D Shield return 1 06_8205_0_150 252 210 6400 5500 0.023
70K Thermal TTF -CRY3-

E Shield supply 04.01.00 355 325 6400 5500 0.028
70K Thermal DESY

P | shield return 1 06 8205 0 170 | ~3°7 | 326 | 6400 | 5500 | 0.023
2-Phase He

G (straight and * 210.6 | 170.5 6344 5455 0.048**
Quad)
Warmup/Cool DESY

H down 1 068205 0 210 -170 200 6400 5500 0.014
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** The volume of the 2-phase lines is only the pipeline. It does not include the volume in

the helium vessels around each cavity.

Table 8 - Axial motion of pipeline ends at cooldown
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Cryo . Contraction, AL [mm] .
enic | Name Drawing Design
gLine Number Upstream End Downstr. End | Temp.

A | L8KHelium o L1 -19.17 -16.47 1.8K
supply pipe
Helium Gas

B Return See Tab.1 -18.34 -16.26 1.8K
4.5K Thermal

C Shield supply See Tab.1 -19.01 -16.34 45K

p |A5KThermal | o +op1 2811 -24.16 45K
Shield return

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

F o |7OK Thermal | oo rop -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.
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Cryomodule 1 Piping Engineering Note Appendix
APPENDIX A.1 Pipe Summary

Table A.1.1 Pipe Summary

2 : Design Pressure Pipe Rating” Design . Quter Diam. Inner Diam. thickness Allow, Stress, 5 Design Stress
N D t i
3 Item No. |Hame Dwg Ho. escription Ips]] [bar] Ipsi] [bar] Teing. min.T 0D [mm] D [mm.] t [mm.] Ipsi] [MPa] [psi] 5 _des/5_all
x = RGP 5 2
4 R T —— DESY 10682050200 .;H‘ldn:‘nt I 58 10 1BK
B pipe S i OD),.1.65 mm el 173 81 19 K= 483 450 1,650 16700 115.2 826 0.05
5 pipe ASTHM A312 3161
Figure §, DESY = 4
o weldment 58 4.0 18K
8 00682050110
i} 8 Hielum Gas Retm 312.0 mm-00, 6.00 mm-Wall 522 36 19 K= 312.0 300.0 6.000 16700 115.2 1856 0.11
7 with © pie. ASTM AZ40 TP 3161
ellow: o4 744
DESY 2089101/A.000 | 2S10WS, 14541 DIN 17440, nia na 19K 370.0 318.0 na 16700 115.2 wia wia
hydroformed
] 5 5 weldmet 102 7 42K
] JR PR —p— DESY 10682050200 »?gn; nt S 2 2
supply Pipe - R 1587 108 19 K= 60.3 548 2.760 16700 115.2 1088 0.06
10 pipe, ASTM A312 316L
11 DESY 10687050150 | wekiment 102 7 42K
4.5K Thermal Shield 60.0 mm-0D, 5.00 mm-Wall 1018 70 4K 80.0 50.0 5.000 5700 293 569 0.10
2 D return Pipe pipe, Aluminum 6060 TS
N - i . |Bimetaliic transition coupler, Al E
& 306-25 ent) 1088 75 nia nla nia nla
13 he=308-25{alsachimen St.Steel transition ) )
14 N EPe—— TTF-CRY3-04.01 00 \';ilgTEnt E— 261 18 77K
supply Pipe o Uy 1587 109 18 K= 603 545 2760 16700 152 2747 018
15 pipe, ASTM A312 316L
18 DESY 00682050170 |weldment 261 18 TTK
i 70K Thermal Shiekd 0.0, 00, 5.00 far () 1018 70 4K 80.0 500 £.000 5700 393 1482 028
17 F resirrs P pipe, Aluminum 6080 TS
Mg 306-25(attachment) Bimetalic transition C_O_UPIEF Ak 1088 75 nia nla nia nla
& St Steel fransition
19 DESY 10682050030 weldment 58 4 18K
DESTE SO et 200 | atimon: 8% = e el e 782 53 214K 761 721 2.000 16700 1=z 1271 0.08
20 (straight section} grade 2
w 0.3 mm-0D, 2.7 mm Wall pipe, 5 it = = =
2-Phase He Pipe il % 1318 91 214K 603 549 2700 167 o1
pa) G W Ti, grade 2
DESY. 2066008000, ~(-76Emen- 00,210 com Wall e, 382 27 214K 76.1 721 2.000 16700 1152 0.15
22 (miter bend section) grade 2
beliow: , grade 2, 0.25 mm o 5 &
K 00 885 0.250 245115 169.0
23 DESY 40554830001 |thick hvdroformed i 2 .
24 DESY 10682050210 | weldment 58 4.0 18K
42 B T
. “i-i"““}ﬁ?{-&:’gﬁ‘;x" 1348 93 19K 422 389 1650 16700 1152 719 0.04
25 AT o ube, = TH
Warmup/Cooldown = = =
e i e 40:2:mm 0,216 mm (el tibe 10685 737 19 102 50 2.600 16700 1152 91 0.01
2% ASTM A312 3161
z %
_ il OO, 1.0 e Wail tuds, 7952 s4g 19K 50 0 1 16700 1152 122 0.01
7 ASTM A2 316L
28 * Calculated using eqn.3a in para.304.1.1. Assumes all pipe single welded, E=0.8 and W=1
29 ** from Table A-1, B31.3
30 =* from reference 6
H allow.stress min.Temp
32 Table A-1, B31.3 Code [psi] P-Ho S-Ho
33 316L, A312, pipe and tube 16700 8
34 316L, generic, pipe and tube 16700 8
35 5063-T5, seamiess, pipe and tub 5700 23 23
Ti & Ti aloy pipes and tubes, Grz 18700 51

Ti, Gr2 bellows 16700

24511
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Table A.1.2 CM1 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  |ASTMA3I12TP316L |Ref. #2425 2670/13,14,15,.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 R 192/06, 194/06 |PT-21/06 TEN-47/06
Line C, 45K Thermal Shield supply [E.Zanon  |ASTM A312 TP 316L |Ref # 36,37 35,39.40 |2870/13,14,15.21 [VEN 0600258/3,105790,10578{RX 245/06 PT-29/06 TEN-55/06
Line D, 45K Thermal Shield retum [E.Zanon | Aluminum 6060 T3 [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 # 36,37.35,39.40 |2870/13,14,15.21 [VEN 0600258/3,105790,10578{RX 245/06 PT-25/06 TEMN-51/06, 53/06
Line F, 70K Thermal Shield refurn [E.Zanon | Aluminum 6060 T3 |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 |ASTMA312TP316L |Ref # 20.21,34 43 2870/11.13 WEN 0600258/3 R 247/06 PT-31/06 TEMN-57/06
Bimetallic Coupling E.Zanon | Aluminum 5083316 |Ref # 42 IMo Mo Mo TC9218-5 TC9218-5
Line G, 2-Phase He supply Ti, Grade 2 Yes, FNAL*

siraight pipe section DESY Mo Mo Mo Mo Mo Mo

miter bends weldment section DESY Mo Mo Mo Mo Mo Mo
HGR Pipe Bellows (Compensator) |DESY 1.4541 (316L) Mo No Mo Mo 519/41936515 Mo
G-H-Cavity vessels line Circlet FNAL Yes, FNAL®

WPS-Weld Procedure Specification.
Yes-attached. Mo-documentation
unavailable.

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

* Leak check after final welding.
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APPENDIX A.2 - DESY & INFN MECHANICAL DRAWINGS
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Cryogenic Line E: 70K Thermal Shield supply
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E.Zanon Mo. 5013 nevE ASME W Div. | = LW 31
Film Thickness Film Size Sensitivity
Mo, Weld Ma. (i) Wlder lvid Density g1 (A) | (0 Remarks
=2 B2l A EZ 113 Jdxid 14 @i L6 | ! NF [03d4
-3 Bt 4 EZ 3 Zdxil 1A CH 04 | !
34 B1L 4 EZ 13 Hxid 11 @04 | !
4-5 Bl & EZ 13 D 15 0,16 [ !
3-h0 Bl & EZI13 Hxiil x4 @0, 16 I !
fi-1 Bl fi EZ 13 gl 34 2, 16 I !
-2 E21B 3 EZ 13 gl 3,2 a6 1 F
3-3 m2E & EZ 13 Al i3 &, 16 1 F
I-4 BZlE 5] EZ I3 gl i3 x| 6 1 !
iq-5 B & [ EZ 13 24510 E | i, | 6 i !
3 BIBE & EL 13 2dxlik 33 o, L6 1 !
51 BB ] EZ 13 24uin 34 o, 16 1 I
a
..-'-"""f
[
|~ =]
il
"
(A} Opizios (B} Type of defect Be=slaps reaving falis = lack of Nisian Feuifireul
1=Ciptimum Am=porasity B [ele [Foom Bed chigpiag  [P=fng Ke=hrialage caviths
I={zanil Al=warme hivliey He=faull ai cketraile dhange  Fegas Jlllltdun ¥eshrinknge in rane pesy
3=Tao the Hmit Ra=ships inclashn Di=rwult gf junciion nfscam  Esvsfog ol el erachs Mool of pll el
d=Tao ke repair IHr=slaps lines IWerangsien lnehisian E=irsnsverss rarks H=giclallie facteilin
Acertioin El Nen Accelinio [7] | Rapporis aon eonformEd N
Aztapind ol Ancooied Pinl ensfoinily mpsi Mo,
Emesso da QCD Dt Yerificats da (pCW [ERTH] Ispetiore Dtz
Hmuh-rl:!:l:l [iaie Weriled by QCM Cata Inspecior Do
ZAMNOM -*’i"':_l E. ZANCN
SR 107106
L:-b i 19.0%.08
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G)E. zanoN o
Certificain M=
RAFPORTO DI CONTROLLO RADIOGRAFICO Finport N Pag. 1 dl2
RADIDGRAPHIC INSPECTION REFORT FLX 194000 Page _ i

{iiente Didine K° y

cu DESY B ik LR R TR

Commessn Cisugne

2ATHLAN

P’ wark ko Bl DCrawing

Apparecchis W Fabbrici

e Crynsinis - 10344

Hipla PCN"

ol Crinmndule Type 3 s IATR.E.ONT Siep 8
Reference Specification Cranliiy level Chijece-Fn distance Mlnterial
E.Zanon Na, 5013 rev 8 iacr bl can Contect AISL 316L

Imstramens wsed Films Sereon lend Fenetrameter (100
3 ? F = [L03 mm :
Gilardord BT 35005-12 Eadak T200 =0, rem IO FE EN
Seurce |  Teamsion (Kv} Curvent [mA) Exposure tlme Film procesing
B X | Ry o . 00 & 1 Aulrenatic
Skpeth — Lacation marks:
il % Examimatians af welds BIT - B23
Brclk scatinred ebenk: 0K Performed by Level | Testpleee Dale
Skeich of exeastics methed Faeropan P, I fchio 2THHME
v Exambred by Level Test plzze
1 e 1 = :
I,'|IIII Mal Sanic A, I Schio PO
/ ) Max Goometme umshiponss:
FXdiD= 3K 6 TOR
Film per holder 13X 2o
|
Viewing: Eingla X Dewhle o
Acomgied X | Moo Acoepied 0 | Ref To N.C. repon Na.
Tesued by OCD | Lew. |  Daa Verified by DO Lev. | Dot
. I
F TEMOM f;*-:_’: ;Ill;- 2RARIDE
I TiaT EEI:- Ur
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Page 52 of 176



30 June 2010

Y. Orlov
@E zano N e
Certificnin M
BRAPPORTO DI CONTROLLO BADICGRAFTOO et Ho. Pap 2diZ
FEAOICORAPHIC INSPECTICN REPORT FLX 194800 FE!. o
i Orifine M=
=: DERY P.0. No. A5 AR
Commesia [¥sepmn
e Wtk 7 g 2E70,2.001
Apparecchin M* Fahbrica
Cryostale Sarint Wi 103l
Eipks = = PO N
i Crismodule Type 3 AP i, IETRF AN Siep B
Eelerenee specification Chanlity level
E.Zanon Me, 2013 rev ® AEBE WIIT Dw, 1 - LW 3]
Filny ‘Thickness Filns Siex Hensitiviny
L]
N, Weld M. ) Wekder {end) Themsily 1 (A | 1E) Remaris
1-2 £ i) & EZ 13 43x 14 24 &d, 11 | i
23 BIZ [ EZ 1% A% 10 3.7 B, L 1 !
4 BE2 -] EZ 13 48510 19 e, e | !
if] Bz2 & EL 13 48]l 15 @, 1E I
I3 B23 b EZ13 4Ex10 1 I 1E I [
13 B23 It EZI3 4Ex1D 168 o[ FA T X ')
34 B23 ] EZ I3 LRx10 30 @16 1 f
4-1 ik ] 1] EZ 13 ARx10 i3 ai.as 1 !
_'_,_l-"
——
/‘""f
e
!
A} Opindns (B} Type of delect Bewilags wenviag favks Cmllark of fakan Fenedercid
I'U‘p"‘hﬂl Apmpaiodiy Pu= lmuli rom bad chipping D= mpleie geieiradan W=gharin kmgo eavlilen
2=Cond Ab=vurme lmles Be=Tuili ai tlecirmde change  1G=gay Inckusmn Vealirinkage & roal pass
3=Ta the Hmit fla=siap faclciiea BreTialt ot funeilon o7 seam  Eesipo giusiienl crache K=aut af shipgneszen|
d=Ta he repair Bte=slaps lines 1'W=tanpuicn incliioe Eb=traimveric sracks H=mwzalliz Fachisian
Agcetiain E Mon Accettato |:| Rapporis nen cnnformin N°
Aoepied Mo Apcepled Mol conformiy regai K,
Emsessn da (O Dvnin Weriflcato da CHIM Datm Ispettore Inain
Eemd By Q00 Oale Worilled oy Q0OW [ada epantorn Cale
E.TANON F55%!
. Bacsnl E-\.J.IJ_I | SRSHE
e e e
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CERTIFICATO DI FROVA PNEUMATICA
PNELMATIC TEST REPORT

Y. Orlov
@ E. ZANON s&a
23
Certilhenen = Far 1dil ]

Docurient Ma.  Sheel 1 al 1
FT - 21108

Climiie Chrdine W2

Cusiomer DESY PO, M. AAEI0S001 |
Comieass Disazpin M°

M wark Ma, 8T Dirawing Mo, 2070001.01 .00
Apparecehio W™ Fahlsries

Equipmant CRIISTAT Sarial Mo, 10344

Sigla PFC M®

lbam  CHY 3= GCP Mo, ZEMLFARE revil siep 10

Speificn i riferiments
Relarence Specficetion :

Camera in pressione :
Fer under pression :

Cripatita” :
Capaciy

Pressione di prown :
Prassure fesi :

M= A medricols manometrs impiegalo ;
Wgad manomelar

Liguido rivekabare impiogats :
Dutactor luid emplayed :

Tairatn dil mantenimente in prossfone:
Presswa holong ime ;

E. £ARON No. 2R7005.005 rewv.
acoordng 1o WG o, 2870.2,001

Inside prpe. GheRP TLBEE

Ghhar.

EZ 117 (Do 10 bar)

Milregen

51} poinuies

Esita della prova : MESSUNA PERDITA O DEFORMAZIONE PERMANENTE
E'STATA RISCONTRATA .
Result af Ihe tesi © M LEAK OF PERMAMENT DEFCRMATION WaS FOUND .
Accelialn ] Non Accebiie Tappario gon eonformiis B°
Apsapled Mot Accapied Men comcamity repant Mo,
Ensessn da QCT Diata Verlfesto da (CAL Datn lspetiore Dl
Issued by QCD Cata Vardiad by QCM Cale Inepecior Oale
m 25103006 23.10.21H36
j
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UALITY CONTROL SERVICE
Q E. ZANON s
MASS SPECTROMETER LEAK TESTING —Vacoum method- DDP:JNEMHG- TEMN-47M6
PROVA DI TENUTA CON EPETTROMETRD ] MASSA —metodo a vuoa Cemificain b
Shesatinag 1 o1
Cuslamar - DESY F0Mo. BALEIDEIDIT
Clieme M o ;
hifr's works Ma. 3670 DOreraing © 2870.1.011
Coman [* R i z
Equipment :  CRIOSTAT Serial Mo, 10544
Appuueechin | ME bbnes
ltem GRY 3+ QCF Ma. : 2B70.F.002 rav.D stap 11
Bigle 1 e R b
Rafarenca Speciicasion : ASME W 430 App.
Sperificn i mifarireenm ; -
Masgs speciromedar @ “UL 200° by INFICON
Speilmmetm di piaes ad He
Hunciiary pum ping group | urbamaleculer pump 15000808 by LEYEOLD
| Crupper o porrerpygie simltinci:
Vacuam gauge | comaivac IT 230 0
PMiszraien: & vupin -
Calbratan keak [ga): 2,1210E-8 mbar..s-1 Busiching cate © 26.03. 2004
Figa caliamin ik Dol il o i
Vamaum gauge posifion : Tarast poind rom leak datachar
Pretzinoe del mka 1o wiEHa ; ranin e edaen ol cocelfa e
Calibrabion leak posilicn : Tares! painl ram |lesk debacior
| Prusiad o dela fign cal ibreds ; ramin (1 lgriano dal corcrfaghe,
Allvwable leak @ <1 x 10 =-10 mber.l.s-1
(Ford ita oo :
Tesl gas < He Conzentmtion :C == 50% Tast lempemaiwe (g} = 15°C

ﬁ“iﬁ‘.&. mn:-mrrmn lmp.r-nm di prova ;
Correation mﬂmrﬂs foe [ Larmperalura Kz=0.035"C — aver tha years K1=0,001 for year

T In temprraiue KXo 3SF"C - per nan di oo K1 =0LUE0EQnm
Calibraficn |esk in Iee.ﬂr'u condilions - g =go x {1-K1a) x [ 1+ K2 witz-n}] = 1,51 010E-8 mbar 1.5-1

Pl-lltilllh-ﬂ ezl cerdiemrs di pruse

Waruum in bie vessed 0 < 1210-3  mbar Vatuam In the snelyzar 1 12906 mbar
Vuouo ael serbaain Nt . winsns il prelicsabane ¢

Backgrmund sgral In the mass speciameles (n1) | 24 div. (scaia 10:10-B)

Egralo i o olko a7 ]

Signal with gefibrabon leak in the faresl poinl {n2) 36 div, fecale 10=10-9)
Sizamabe eon fapa coffbesen ppeia red pomio pio lomeme {nd e

Respones ma &

b pa i |

Eansilivily In ihe mass spectromesar : K= gainZ-n1}=1,2%1 0-10 mbarLs-1idiv.
Loacikilith delle seetmerim :

fimer {mirndes ) ‘“H’S$ spmhumma*lnuh:aUan {rismbes of division —n }
Torrp i g |2 prrvea di divizara)
nl i 24 div. {scele 10 x 10E0)

n ar 24 div. (scele 10x 1068 )

Caleulation of the: leak ; O=[n -n1] x gafnZ-ni} 2 1C = Mo ke graster than 2,51 < 10E-10 mbar.l.e-1
Crioule dell perdiim = wis found

Resull af the tast : salisfactory

Risas b dlella prevea

Remarks ! fracer prabs bachniqua.

Mot : oo o oen sonda T

Acteptedicoins B | Not Aooapted fso o 0 | Ral. To N.C. rapart No. /e i 4°

lssued by QSO Dals Raviewad by SM Dale
a0 ik werilesn s M s

402006 2410 2004
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@) E. zANON:s»
23

CERTIFICATO DI CONTROLLO DIMENSIONALE e | g
MENSIONAL CHECK REPORT C 39106 Page &l
E:::E DESY F?;'ﬂ:s e 655 | 430630011
f:‘m 2870 g 285702801
Appareochin M Fabhrica
" Crynstats - GheRP s 10344
Sigla PN
ik Crlomodule Type 3 ety THTOLF.AN2 Seep 12
Duscrizione del maleriale:  Fimal dimensional check
Malnral dascription:
Specifica [ Spediicason Maleriale [ Maserial Colatn § Heai
Diwg, 2570,2.001 AIS1 316L '
Meter EZ 444
Apparecchio di enmtradla:
Lazser meter “Lalea’
msirumest used: Flexihbe meter Ezl m
THE PIECES HAVE BEEN CHECHED

RESULT OF THE CHECK: Conforming tn drewing im arenrdosee to applicable tellerance

Accetinie E'l’ Won Acceitabo ] Rapperto mon conformita M°
Fuzapmd Mol Accepiesd Mot conformdty mpor Mo,
Ernpasn da (0D IFsfs Veriflzato dn N Iata lspattars [ratan
Iseaasl by G0 Crats Wiiified by QO Dale Inspechr Dale
E. Z8h0M
@ 2A'LLTE A Du Berie
, 24,1406
page 27
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23

- Certifleatn N9
CERTIFICATO DI CONTROLLO DIMENSIONALR Ppar fin, Pag. 1 i1
DMAENEIONAL CHECK REPORT CIr 35006 Fage ol
Cliswte Ordine N
e DESY e 635 7 d¥dsk001
Comnuesa Dimegne
NT— 25T 1502001
Apparecchin N Fobhrica
Enu Crynstats — GheR P — 103044
Sigla PO W
- Crlomodule Type 3 iierpy THTLFAO02 Step 12
Descrizione del materiale:  Finol dimensional check
Matnral cescrigtion:
Specilica [ Spediicaton Maleriale [ Maiera Colatn § Haal
Dwep, 2E870,2.001 ALSY 31EL i
Muter EX 444
Apparecchio di eontredlo:
Laser meter “Lelea™
meirumesi used: Flexihle meter EZ. 450
THE PIECES HAVE BEEM CHECKED

RESULT OF THE CHECK: Conforming to drewing in aceordomce in applicable tellerance

Accetints Ij Won Acceitabn I:l Rapperto pon conformita M°
S Mol Aoceptsd Mot conformity raport Mo,
Empssn da 0D st Yoriflento da (CN Data lspeitare Drata
s by QOO Gt Venified by QCM e Inspecior e
E. Zan0m
@ 24 LT ADuRain 4
il AL {2.08
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@) E I )
(! [« | . . . " .
".\:—\\-‘_J;Ill |_I| (Linl |J - JOR ST [IMOC, Mo, | BEY, | BHER]
— SCHID ITELY
2870 F i3 1} I

CLIENTE : DESY ORDINE: 629/ 420630001

CIATOMER ORDER

PHOGETTO: XFEL DISEGND  : 28705 801 ! ZET70.4. 001 / 28705, N0+ ZH70.5, 003

FROJECT VR AWTNGE

COMIMINENTE: CRYOSTATS KE FABBRICA: 1344 S

COMPONENT WOEKE Nao.

TITOLL: PLANG CONTROLLO QUALITA® FER:

TITLE : QUALITY CONTROL PLAN FOR:
s 4,3 "K COOLING FIPE - 70K COOLING FIFE (6000 T5)
& 70 K COOLMNG PFIPE - 1.0 & 4.5 *K COOLING PIPES (ASTM A 312 TP 316L)

o WARM-UF PIFE [ASTHM A 312 TP 316L)

PERLE ATTIVITA" IN DETTACGLICY VEDI CICLO DI PRODUZIONE INTERND

FOR DETAILED ACTIVITIES SEE INTERNAL FRODUCTION CYCLE

/ F. A
EMISSTONE ] b KML :
] ISEUE LONE CORMIANT 20, [Hy 06

DESCRIZIONE REDATTO VERIFICATD | APPROVATO DATA
BEW. DESCRIFTION ISSUED BY REVIEWED BY | APFROYED EY | DATE

Page 59 of 176



30 June 2010

Y. Orlov
H = Hold Point - Punto Fermo JoB ST | DOC. Mo. | REV. | SHEET
E. ZANON SpA QUALITY CONTROL PLAN W = Witness - Convocazione
Schio ltaly PIANO CONTROLLO QUALITA’ R = Report - Rapporio
2870 F 003 0 27
INSPECTION POINTS - PUNTI DI [SPEZIONE
Step Fabrication and control step Specification E. ZANOMN | DESY NE&
Fase Fase di fabbricazione e controllo Procedure - DWG | HWR | DATE | HWR | DATE [ HWR | DATE [ HWR | DATE | GERTSICATE | CONFORMITA | HOTE
4,5 *K COOLING PIPE - 70 *K COOLING PIPE Specifica
1. (EDEIJ TE] Procedura -DIS | FIBM  SIGN | FIRM  SIGN | FIRM  SIGN | FIRM  SIGN DEROGATIGN
Controllo dei certificati di origine del materiali. (@‘%‘1 A5/ in S&fne
1.1 2B70.3.001 D /| o6
Review of the material mill certificate. 2870.4.001 D Lb
Esecuzione delle saldature D31.
1.2, 2870.3.001
Execution of the welds D31. 2870.W.001
Controllo LP 100% delle saldature D31. L AT
1.3. EZ 5006
100% PT examinafion 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). 2B70.4.001
Execution of the welds B31+B34 (dwg. 2670.3.001) 2B70.W.001
and B41+844 (dwg. 2870.4.001).
Controllo RX 100% delle saldature B31+B34 - B £08 0e
1.5. |B41+B44. EZ 5013 W e
100% RT examination of the welds B31+B34 -
Bd1<B44,
Controfllo dimensionale. oD 41
1.6. 2870.3.001 Yes
Dimensional check. 2870.4.001
Prova pneumatica, =T sk fag
1.5 2B70.5.005 33(og
Pneumatic test,
Prova di tenula ad elio. . |TER
1. 2870.5.003 - ﬁ&f
Helium leak test, )
.
v ™~
WA
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H = Hold Point - Punto Fermao JOB ET | DOC Mo, | REV. | BHEET
E. ZANON SpA QUALITY CONTROL PLAN W = Witness - Convocazione
Schio ltaly PIANO CONTROLLO QUALITA’ R = Report - Rapporio
2870 F 003 0 7
INSPECTION POINTS - PUNTI DI ISPEZIONE
Step Fabrication and control step Specification E. ZAMOM | DESY HOM
Fase Fase di fabbricazione & conirollo Procaedura - DWGE | HWR | DATE | HWR | DATE | HWR | DATE | HWR | DATE | cEsmEicaTE | 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 DERDGATION
Pulizia. 5T, 4B
1.9. 2870.3.004 (H—:'la JeTA
Cleaning. =
Controlle della documentazione finale. T H o5t
1.10, L) oz
Final docurmentation review. -'E"---_..
=3
T,
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H = Hold Paint - Punto Fermo Jog 5T | DOC. No. | REV. | 3HEET
E. ZANON SpA QUALITY CONTROL PLAN W = Witness - Convocazione
Schio ltaly PIANO CONTROLLO QUALITA’ R = Report - Rapporto
2870 F 003 0 47
INSPECTION POINTS - PUNTI DI ISPEZIONE
Step Fabrication and control step Specification E. ZANMON DESY ‘ NON
Fase Fase di fabbricazions e controllo Procedure - DWG | HWR | DATE | HWR | DATE | HWR | DATE | HWR | DATE | CERTIFIGATE | CONFORMITA KOTE
70 “K GOOLING PIPE - 1,8 *K & 4,5 “K COOLING PIFES Specifica
2. |(ASTM A 312 TP 316L) Procedura-DIS | FiIRmM  SIGN | FIRM  SIGN | FIRM  SIGN | FIRM  SIGN DERDEATION
Controllo del certificati di crigine dei materiali. P HRy AL 1M SEfng
2.1, 2870.5.001 D (w 06
Review of the material mill certificate, 28705002 D
Esecuzione delle saldature D51 - D52,
2.2, 2870.5.002
Execution of the welds D51 - DS2. 2870.W.001
Controllo LP 100% delle saldature D51 - D52, Lr 4-51(,5
2.3, EZ 5006
100% PT examination of the welds D51 - D&2.
Esecuzione delle saldature BS1 (dis. 2870.5.001) & 2870.5.001
2.4, | B52 - B53 (dis. 2870.5.002). 28T70.5.002
Execution of the welds B51 {dwg. 2870.5.001) and 2870.W.001
B5Z - B53 {(dwgs, 2870.5.002).
Controllo RX 100% delle saldature B51 - BSZ - B&3. s 745 /ﬁﬁ
2.5, EZ 5013
100% RT examinztion of the welds BS1 - B52 - B53.
Controllo dimenstonale., b “'”‘4'{1:1 G
2.8. 2870.5.001
Dimensional check. 2870.5.002
Prova pneumatica. 2T 25he
2.7. 2870.5.005 i¥/os
Preumatic test. 406
Prova di tenuta ad elio tubi 70 *K (dis. 2870.5.001} ed TEWM 51{%_
2.48. [ 1,8 °K (dis. 2870.5.002 pos, 1). 2870.5.003 5!!!“
Helium leak test of pipes 70 *K (dwg 2570.5.001) and
1.8 *K {dwg 2870.5.002 pos. 1).

3
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H = Hold Point - Punio Fermo JOB 5T | DOC. Mo. | REV. | SHEET
E. ZANON SpA QUALITY CONTROL PLAN W = Witness - Convocazione
Schio ltaly PIANO CONTROLLO QUALITA' R = Report - Rapporto
2870 F 003 0 &7
INSPECTION POINTS - FUNTI DI ISPEZIONE
Step Fabrication and control step Specification E. ZANON DESY KON
Faze Faze di fabbricazione & controllo Procedura - DWG | HWR | DATE | HWR | DATE | HWR | DATE | HWR | DATE | cermAcaTe | consoRums | wove
70 “K COOLING PIPE - 1.2 °K & 4,5 "K COOLING PIPES Speciiica
2. | (ASTM A 312 TP 316L) Procedura - DIS SIGN | FIRM  SIGN | FIRM SIGN | FIRM  SIGH CEROGATION
Prova di tenuta ad elio bo 4,5 °K (dis. 2870.5.002 Ifid'ﬁ% ofut TEW g5
29. | pos. 2). 28705002  REHH oe
Helium leak test of pipe 4,5 "K (dwg 2870.5.002 pos. —
2). —_
Pulizia. ,H‘B AB47
2.10. 2870.5.004 i
Cleaning.
Controllo della documentazions finale.
211,

Final documentation review,

&
33
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H = Hold Point - Punto Fermo Jos 8T | DOC. No. | REV. | SHEET
E. ZANDN SpA QUALITY CONTROL PLAN , W = Witness - Convocazione
Schio ltaly PIANO CONTROLLO QUALITA R = Report - Rapporto
2870 F 003 0 67
INSPECTION POINTS - PUNTI DI ISPEZICNE
Step Fabrication and control step Specification E. ZANOM DESY HOM
Fase Fase di fabbricazione e controllo Procedure - DWG | HWR | DATE | HWR | DATE | HWR | DATE | HWR | DATE | ceRTiFcaTe | CONFORMTA | NOTE
Specifica
3. | WARM-UP PIPE (ASTM A 312 TP 316L) Procedura - DIS | EIBM SIGN | FIRM SIGN | FIRM _SIGN | FIRM _SIGN DEROGATION
Controllo dei certificati di origine dei materiall, ( @ Bz m s6/og
3.1 2870.5.003 0 Ny a1
ft terial mill certificate. =
Review of the material mill certificate d l-—-__\_,
Esacuzione delle saldature B55.
3.2 2870.5.003
Execution of the welds B55. 2870.W.001
Controllo R 100% delle saldature B55. LEEYE
3.3. EZ 5013
100% RT examination of the welds B55.
Esecuzione delle saldature C&1 - C&2 - D53 - D54, (i—ﬁ 3 Wfay
34, 2870.5.003 t"r-"-“—‘. rl =l
Execution of the welds C51 - C52 - D53 - D54 2870.W.001 —-Z-k_:)
Controflo LP 100% delle saldature C51 - C52 - D533 - P dagfo .
3.5. | D54, EZ 5006 458 o
100% PT examination of the welds C51 - C52 - D&3 -
D54. -
Controllo dimensionale. d}'f) iz en 4y
3.6. 2870.5.003 an ae 'l'?/ns
Dimensional check,
Frova pneumatica. {{@?D ofns BT adfpe
a7 2870.85.008  ‘.Ziq)y| o6
Preumatic test. S
t.__b
Prova di tenuta ad elio. . = ) Wi TE &
38 26870.5.002 {%m 06 o
Helium leak test, I ™

e
[
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Final documentztion raview.

D)
ey

H = Hold Point - Punto Fermo Jog ST | DOC. Ne. | REV. | SHEET
E. ZANON SpA QUALITY CONTROL PLAN W = Witness - Convacazione
Schic ltaly PIANO CONTROLLO QUALITA R = Report- Rapporto
2870 F 003 0 T
INSPECTION POINTS - PUNTI DI ISPEZIONE
Step Fabrication and control step Specification E. ZANON DESY ]
Fase Fase di fabbricazione e controllo Procedure - DWG | HWR | DATE | HWR | DATE | HWR | DATE | HWR | DATE | CERTIFICATE | CONFORMITA HOTE
Specifica
3. | WARM-UP PIPE (ASTM A 312 TP 316L) Procedura - DIS | FIRM SIGM | FIRM  SIGN | FIRM  SIGN | FIRM  SIGNM DERCGATIIN
FPulizia. ) ez
3.9. 2870.5.004 {tr"-'-? ae
Cleaning.
4 5 ™~
Conirollo delia documentazione finale,
3.10.

Qg
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Document N*; 4
LIQUID PENETRANT REPORT il LSt
Fage lall
Customer DESY PO Mo, G35 7 3063001 1
s works Mo. IR Mravinmg THTOLE.N00
Eqslpment Cryostats Sarial M* b4
liem Criommlinle Type 3 (O N, 2870 F.03 Siep 1.3
Description of matergal:  100% Exsmination of weld [33
SURFACE A welded Maechmed Ui Farged L nmwingsed
CONDITION X
INSPECTION X Wirder washahle o Post esmulsificable a Ealvent removable
MATERIALS Awisible | o Fluorese, | oWisible | o Fleorese. | o Yisille 0 Fluarese,
Clenner Accion:
Rotvel
Fenatrnt Aviall
Enualsifter !
Remver Waler
Developer Ratrivel U
Trade: rark CAEM.
Light wave lengii ! .
INSPECTION PROCEDURE
Cleaning: wipieg with white mgs and acesane Dirying prodazss: aor < 5 peag
Peretrant applicatian: by wel brush Fenetrant min time: | 5 minutes
Rl it wipkng with whit= mas and wiler Surfaces lemperaton:: 18 °C
Dleveloper npplication: by spoaying Dizvelogring min time: 10 minuies
Chechdng time; 10 do &0 manuies Performed by Lawal Timl place Dipie
Accepiamce besting ligwid: OK cenificans 5, Loila 1l Schin R
ClﬂnlhE after Inspection: apesane 3. Lora ] Sthio S0 N0G
Result; POSITIVE = Mo relevont indicodion was found
Referewos specificatinn: E. Zanon Moo 5006 rev. 2
X Accepted | Mot Accepied Rl To M.C. report Me,
lssued by QCD Lewv, [azre Reviewe:l hy QO Law. [WEEE
o -
\E. T L RCTH Iﬁgﬂﬂ la | 300G = Lo
A Gasnni I"::.;_l.'_l__'}' e LIHH !r
e IR = 50
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Certilicats B2
RAPPORTO DI CONTROLLO RADIOGRAFICD Repar Mo, Pag. | i 2
RADIDERAPHIC INEPECTION REFORT . X TO5G Page _of _
Cllente Drrdime W7
P—— DESY Iy G50 F 430630811
Commessa 078 Disegno TETDA.000
Mir' wark Mo Dirawing IRTOAODE
Anpareechin M= Fabhrico
Equipment Crynsinis iy 10344
Sigla PO =
- Criomodule Type 3 - 1ET0.F.003 Sdep 1.5
Reference Specification Quality level Dibject-Nilm dislanos Matarial
E.Fanan Moo 5013 v & I Conmme AL &0l TS
Instrament used Films Screen lead Peietrameter (1)
Gilardanl MT 350/6-12 | Kodak MX125 Lo -l ID AL EW
Source Tension (Kv) Carremd (mA) Exposare fime Film processing
Hy X | By o 130 3 Elh Automatic
Bkecth — Location marks:
100 % Examinations of welds B3] — B52 - B4) - B42
Bock scamendd chos Perfommed by Lewal Test place Crane
Skeieh of execution meshod Fienapn F. I Schio 11/t
oba Examined by Lewel Tes place
Dzl Santo A I} Schia 12/ 1006
g m S 5 Max Ceomeine wsharpness:
| FXdrn= 3w B0 T = 0,26
I: A i ———— Filit per holder: 1 X 2o
Ea | _\‘-& Wiewing: Smgleo Double X
Accepied X | ™an Accepted o | Ref. To M.C. repor Mo
lasued by QCD L, Dintn Verified by QCiM Lev. Crae
CTANON gapfo | 12eee
S, 1 i AT Eo IR"
N 2o | oo

Page 67 of 176



30 June 2010

Y. Orlov
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RAPPORTO DI CONTROLLO RADIOGRAFICO e | g2
RADICERAFHIC INSPECTION REFOAT KX 20500 Page _ of
Clicnde Drdime K7
W f
o DES PO b, &S0 7 A I0RS0I1
Commessa 1870 Di=egno TR0
FdIY waark WMo Ciraing ZTATOLAN0T
o .
hp?urzm:hln Cryootats N Fabbricn 10344
Enuipmesi Sadal Mo,
Elpla PO M
e Crinmodile Type 3 QCP H. THT0.F03 S 1.5
Heference specificatinn ualliy level
E.Zanon Mo, 3015 rev B ASME W1 B, |- LW 51
Film Thickness Filmi Size Bensitivigy
M Weld Mo, fmm} Weller fem} Densivy 101 Ay | () Remarks
A @il 5 EL 43 Hxil it 20,2 [ !
B Bl g EZX 43 Txid 1.5 kel ] | !
A B3 5 EZ 43 4wl 34 0,20 1 !
B Az 5 EZ 43 M1l 14 0,20 | !
A B41 3 EZ 43 T4x 11 34 o, 20 I !
B B 5 EF 43 k|0 15 EM120 | !
A B2 3 EZ 43 10 3,2 130,20 1 Aa
B B4z 5 EX 43 245110 33 1,20 i A
“‘-‘-‘_ S— /’
v
-
(4] Opinkon {B) Type of defect Be=slsmgs s enving Fanlts = latk of il F=usdarres
I=0ptimum Aaspr iy [hid= s Erom tead chipping  D=incomplele poiciratisn K=sbrinkage avilies
Tafnnd Ab=wnre kales Be=Taalt it elecirpde chamge  1G=gns inclasian Veihriekagge In risil poss
I=To ihe ligsit Baeslags incledoe fibelanlt o jenclion el seain  Easl mgitadinal ooels Xegurt af alignemend
4=To he repair sk ooy W =i gaden e el o Eh=tranwrersc cracks H=owctalBe nclasin
Accetiato | Mo Actitatn I:l HKnpports nen confarmith N°
Aepopied B o Armepled Mot condomity separ o,
Eniessa da (PO Dirta Verificato da QM [katn Ispedtnre Dinen
maued by QGD Dale Verfizd by Q0 Dot |repeacins Dale
 PANON @ ZANON
E] Gesand Ei‘i:’, 1201006 Enuu..h )
RN ﬁ @ @a‘ - fo-0&
o
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Curlalinin N°
RAPPORTO M CONTROLLO RADIOGRAFICO Ll [
RADIOGAAFHIG IKGFECT-ON REPORT RX 14306 Pigi ol
Cliente Oridine NP
Cass DESY 8.0, No 2% 5 43063001 1
Commessa 2570 Disepmn RT3 00
W ik Pl Diraming TR 4.0
Apparecchin i M® Fabbrio
| Lryostats P 10344
Sigla . OGN
- Criemolale Type 3 acPn. JETLF.O0 Srep 1.3
Teeference Specilieation uality bevel Object-fikm distamce waderial
E.Zsmon Mo, 3013 rev ! Conlaol ARSI 516L
Instrument used Films Sereen lead Menttrameber (1)
; . _ F= 1108 in .
Gilzrdani MT 350/6-12 Kodak WX 121 8 =110 Il FE EN
Snurce Tensinn [Kv} Current (mA} Exposure Lime Film pracessing
Fx X | By o 1460 4 25" Amtomatic
Sleecth — Loeation marks:
10 %% Examinations of welds B33 = B3 « [43 - Hdd
Back scattensd chistk @ Perfinnmed by Level Tl oo Lsale
Ekmich of execution method Piurapen F. 1 Schvia Yarius
(j Examined by Level Test plare
Digl Banta &, Il Schiin 1471 1806
Max Geametric unsharpness:
FXdiD= 3w &0 TN = [ HR
. Filimper holder: 18 2o
J!_fr N Bekigbo Wiewlng: Single o [louble X
Accepied X | Non Aecepied 0 | Ref. To N.C. report No.
Issued by QCD Lew. Dala Variflad sy GCM Lev. [ane
. L1 Lty .
T ANON ;'ir: { 1o 116
gl '--;-.-._:'1 Ig
e 5. 4i-pd
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Cerliflanin N2
RAPPORTO DI CONTROLLO RADIOGRAFICO fiapuort b, Pag. 2di 2
AADODERAPHIC INSFECTION REPOAT RN 24306 Fage _of _
a
s DESY Ordinc N 635 7 43063001 |
Cuslo=er FLCL Mo,
Crommuss: 1870 Disezne TR0
WAL wark Mo DCrawing ERT0.L0N]
Apparecchin Crvastats N Falabrica 10344
Eruip=anl - Serial No.
Sigln PO M7 ; ]
i Crinmmlule Type 3 ey BTN Slep 1.5
Reference specilicntion Drualiny level
E Fanom Mo, 5013 fey.d ASME W1 Div. | = LW 30
Film Thickmess Film Size . Semaitivily
Welal
. Wald Mo. pr Er femi Density 10 [A) | (L5 Remarks
A B3I el ] EZ 43 2l 3,4 (5 R | !
B H3% 57 EL 43 2d=l0 3.3 e R 1 !
A B4 ) FZ 43 e ER ] 3,0 &0, 146 | !
n B34 M EZ 43 Jdx 11 34 o0, 16 | f
A B43 ey EE 43 Tdx (0 ia o, 16 I !
B B3 2N EZ 43 x| ie 2,16 | /
A Bdd 277 EZ 43 Zax |0 37 0, 16 1 !
B Bdd 2,1 EZ£ 43 Tax |0 16 ), 15 ] ¥
.--""'}
.-""/!f
13
(A} Dipiniom (B Type of defeed D=staps weaving fusits U [iek of Tl Femmitherrul
I=0ptimum Aampmresity Dal= Faiill Frian Baed elilppliog 1= | fien  Keshrickape roviiies
T i AbEypen ol il i clectrede chpage  Me=gas inclealsn Weihiriabuige I8 raod pass
3=Ty the [Emkt fer=rdngs inchasian e=fanli al junctien al sme Ex=inpgitadin cranks Ko il neligg il
4=To be "E"ir Eb=siags lines W=t # inelnsien Eb=transters craclis He=pmeipic ipahsim
Arceitato Mon Accebtain Happario nos conflormils K7
Acoapled Mot Accepted D Mal canloamily repos Mo,
Emessn da QT [kafa Verificato da QT Datn Ispettore Dty
la=ied by OCD Do Wirifad by QTN Oata InBpasind Diaie
T 108
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Cerlificoin N7 Fae 1 di 1
CERTIFICATO DI PROVA PNEUMATICA Dogumend Mo, Sheet 7 of 1
PHNEUMATIC TEST REPORT B R R R
Cliente Oieibine MY
Cushomer DESY PO, Mo RAHEIEI00] |
Lammessn Ihigepmin pM°
M work Ne. 2870 Drawwing o, 2870.01.01.00
Apparecchis M* Fahbriea
Equipmenl CRIOSTAT Serial Mo. 10044
n PFC M
lem CRY 3+ OCFP Mo. 28T0.F.003 rev.D sep 1.5
Spexificn di riferimentn :
Raference Specificalion ; E.£ANDN Mo, 25HL5,005 mev.l
scoording bo DAWE Mo, 2670.3.001 rev.d
Canvern In preceione @
Part under presslon : [nside pipe.4.5"K shield
Capacita’ :
Capacity : !
Presione di prova
Fressure fest | 20 tar
I di mairicola monwmeire impiegats ©
Usad manomeler : EF 474, (0 oo 60 bar )
Liguido rivelaiore implegnio :
Deiector fled employed | Mitrogen
Daratz del mantenimen s in pressisne:
Pressure hakling fime ; 30 minues .
Eslin della prava MESSLMA PERINTA O DEFORMAZIONE PERMANENTE
E'STATA RISCONTRATA .
Rasull of tha tast ; MO LEAK R FERMANERT DEFORMATION WAS FOUND |
Accettatn E Moa Accettnbo Rapporio non conformitd M¥
focepbad Mot Accepted o comlirmity report Mo
Emess dn [eCTH Diatn Yerificala da (T Draia Ispetiore Tiain
Issued by GCD Diate Verified by OCM Cate Inspechar Date
P
16012006 L0 1, 2008
[
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MASS SPECTROMETER LEAK TESTING Document Mo,  TEM ~ 58ME
— Wacwum pressure meothed = Sheel 1 of 1

Customer  DESY FP.ONs. BE63/430630011
WilF's warks Mo, 2870 Draming 2870.07,01.00
Equipment CRIDSTAT Sarlal Mo, 10344
Ibern CRY 3+ 0P Mo, 2B70.F.003 rev.0 siep 1.6

b e — S —
Reference Spaciication : E. ZANOM Mo, 2870.5.003 rev.D

Mass speciromeder : UL 200 by Inficon | Leybold )

Auxlllary pumping groug - Turbamalecular TURBOVAL 1500U56G — irvac DEDA Laybak

Wacuum gauge :Comzlves IT 2300 Leyboid

| Calbralion lesk [qay.cat. 14908 TLO go=2. 1 x105-8 moar La-1 Buiding dabs - 76,03 2004
Vacuum gauge position : fares! point from leak detector

Calibralion |aak posilon : farest goint from leak detecior

Allowable leak @ <1 x 10 E-10 mbar, | 5-1

Test ges : He Pras=ure He esl 18 bar | Conceniration 1C = #a% | Tee: [2mparalure [12)=15 "5
Correction coefficients ; for the femperature K2=0,0357C — over tha yaers K1=0.001/ o yaar

Calibration Ieak in testng conditions : qe = go & [1-K18) £ [ 1% K2 ab=-Io)] = 1,51% 10 E-8 mbar s

Wesuum in the vessal - 4,0 x 10 E-5 mbar ‘WBCuwm in the amalyees ;1 x 10 E<-§ mbar

Background signal in the mass spackrameler (17} 1 Gov. | scake 10 % 109 )

Signal with calloration leak in the ferest poinl {n2) : 10 div. | scake 10 % 10-4)

ﬁ;lpﬂl‘llﬂ time; &
Sensilivity in the mass specirometar © gednZ-ni} =1,51 x 10E-B[10-1}= 1,68 x T0E-10 mbar1.s-1/dlv.

time (minutes ) | Mass spectromaler micalion  (number of dvision)
n1 ] 1 div. [soale 10 x10E-)
n £ 1 dwv, (scale 10 x 10 B4

CALCLILATION OF THE TOTAL LEAK : Q={n -n1) ¥ gedinz-n1)x W5 x /P2 =
Mo beak grealer than 884 x 10E-12 mbar..e-1 wes founc.

Rasult of the teal : aalislaciony
[ Remarks - 4,5°K s116id pipa 8cz.10 Owg NO.2870.3.001 rev.D

Accepted | Mos Accepied 0 | Ref ToN.C. repan Na,

Jzszod by (0D Dt Reviewed by (O Dage

16 112006 16,11 206
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QUA

HHCONTROSSERIVICE

@) E. zANON 32

CERTIFICATO DI PROVA PNEUMATICA

Coerlilicils =
Dooument Mo,

Pas 1l 1
Shesl 1 al1

e |

2670.01.01.00

PHELUMATIC TEST REPORT
Clienie Cerdime K=
Cusiomar DESY P, Mo, BEWAI0RFHI ]
Comniesss Dizegne B°
M wrek Mo, B0 Dreming Mo,
Apparecchlo M Fublirica
Equipmerl CRIOSTAT Sprinl N, 10344
Bipls FFC M=
Hem CRY 3+ QLGP Mo

2R F.00Y rew 0 step 1.5

Specifica di riferimento
Aeference Specificalion :

Camera in pressione ©
Pan under praseiomn |

Copacita’ :
Capracily -

Pressione di prova -
Prazsurs tast ;

M® di matricsla masoEsEro Impdegan
Used manamabar :

Liguida rivelndore iImpiegato ©
Datacior fluld employad :

Durata del momlemimento in pressiomes
Pressure halding fime

Esito della prova :

E.ZANDHN Mo, 28715005 rev.l

aooording to OWE Ma, 268704001 nav.0

Ingice pipe, FO'K shield

1 bar

EE 474, { 0 %ar 60 bar }

Mirngen

30 inutes

MESEUNA PERDITA O DEFORMAZIONE PERMANENTE

E'STATA RISCONTRATA.

Resuit of tha tast ; MO LEAK OR PERMAMENT DEFORMATION WAS FOUND ,
Actetiabo [l Mom Accetiata D Rapparie nos eonfermic MY
Aooembad - Mot Accepted Mod confoemity report Mo, csemene SE—
Emesss do QCT Diaia | Verilicata da QO Chatm Lspeitnre [hata
Issumd by QGO Dafe | Verified by QM [iata Inspacior Diate
16002006 16.11.2005
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QUALITY CONTROL SERVICE @ E. ZANON ;;;
MASS SPECTROMETER LEAK TESTING Document Mo. | TEN- | 6116
— Y cuuem preasure method — Sheat 1 of 1
Cuslomer  DESY P.OMe, BEMANEIT0N
MIrs works Mo, 2870 Drawing  2670.01.01.00
Equipment CRIOSTAT Serial Mo, 10344
|t CRY 3+ QCF Mo, 2870.F.00G rev.D slep 1.6

Reference Speciication : £ ZANCON ho. 2870,5,008 rav.0

Mass spactometer : LIL 20 by Inficon | Leybold )

duxliary pumping group : Tutomoheculer TURBOVAG1 300l eec — irvas DEOA Leybold

Vacuum gauge :Combivao IT 2100 Leyvbold

Calbralion baak [ga):cal 14408 TLS go=& 1x10E-8 mbas L5 Bulding dabe ; 26,00.2004

WEcuum gauge position - lares] poinl from eak debaciar

Calibration ek pasition ; fares) point from leak detecior

Albpwabde lmak ; 21 x 10 E-10 mbar.l.2-1

Tasiges : Ha Fragsure He test -8 bar | Coreentralion G = #8% | Teal lemparature (lg]=15 “C

Correction coafliciants ; for the temparsture K2=0.0337C — over [he years K1=00001Nor year

Calibralion leak in lesling n:rrdﬁnrﬂ pe=gox (1-Kla) x [ 1+ K2 x{ieto]] = 1,57 10 E<0 mbar 1.5-1

Vacuurn in the vessel ; 4.0 x 10 E-5 mbar acuum in the analyzer ;1 x 10 E-6 mbar

Bachground sigral In Ihe maes speciromeater (1) : 1 o, | scaie 10 x 10-8 )

Signal with calbration lask In the farest polnt (2] ; 12 div. | scale 10 < 10-8]

Rezpanse lime: 2

Sanaltivily in [he mass speclromeler | gair@-nl) =1,51 % 10E-8112-1)= 1,37 & 10E-10 mbar.|.=-1dr,

ime [minulas | | Mass speciromeler indication  |number of division)

n [1] 1dw, (scale 10x10E-S)

n a 1 div, (scale 0 x 10 £-0 )

CALCULATION OF THE TOTAL LEAK : Q={n —n1) % gain2-n1}x 15 x WPE-P1 =
Mo leak greater lhan 7,22 x 10E-12 mbar,|,5-1 was found.

Resalt of the test - setisfactory

Femarks : F0°K shisld pipe aoc.io dwg Mo.Z8T04.007 rev.d

Accepted M | MotAcceped O | Ref To N.C. report Mo,

Ased by QUL Date Heviewed by QUM Disie

14 112006 4. 112
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&) E. ZANON =+
42
. Dpcument W™ LI d52HIA
LIQUID PENETRANT REPORT o fioe
Customer DESY I, M G50 1 MG 1
By works Moo 2470 Dirawing JATEAN0T
Equipment Cryesiais Serinl N k4
Tiem Crismodule Type 3 QTP M= IRTOF.BNS Seep 2.3
Descripticn af material:  100%% Examinalics ol welds D51 and D32
SIMRFACE A5 welded Mgl Giround Forpind L gninased
CONDHTION X
[——
TNSPECTION ¥ Waler wushable o Post ermulsificable o Solvent ramavabli
MATERLALS K Vishle | o Plusrese, | oVisible | @ Fleonese, | o Visilde o Fluaresc.
Cleaner AR
Fuoityel
Ferwdrant Awich
Ezmilgifier i
Re s W aiter
Devedaper emtrivel U
Trude mark CUG ML
Light wave lunglit ¢
INGPECTION FPROCEDIRE
Cleaning: wiping with whiie rags and acetonn Dryingg process air = 50 paig
Penstrant applicatian: by wet brush Tanetrant min time: 13 minutes
Remaval penetrant @ wiping with white rgs and wiler Surfaces lemperatan: 18 50
Teveloper application: by spraying Dieslogring misn. e 10 minms
Checking time: 10 12 50 minues Ferfurmed iy Level Test pluce Disite:
Accepinnes sesting ligaid: O certificules A Dl Santbs 1 Sckdn I 106
Cleaning after inspeetion: poeiooe 5, Livi 1 Schin 1641155
Fesull; FOSITIVE — Mo relevant indication was founid
Reference speeification: E. Zanon Mo, S rev. 5
X Accepted | Mot Ancepied Ref To B repert M,
lasued by OO0 |Lev| Duw Reviewed by OCM  |Lev[  Dare
Ia | 141106 1a
% ?k‘
L] ]
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: STV Tolall) (o myoh il
QUALITY GORTROL STMIEE  |@E. zanoN s
Certificatn N°
BAFPPORTO DN CONTROLLO BADNCHHAFIC FRpmn b, Pag. 1 di1
RADIOGRAPHIC INSPECTION REFORT HBX 24506 Fage _of

Cliemie Oirdline &=

e DESY e B0/ R30I ]

Comimesss o [Msegna IRTRS.001

A worh e Dvawing IATES.002

Apparvechis 1= Fubliricn

. Cryestals il 1944

Sigla ) PC0 e .

I~ Crismodlule Type 3 ace N, IHVLF003 Slep 15
Reference Specification uality level (Hhieet-film distnmes Wiaterial
E.Zanoe Fo. 3003 rev.B ! Coninel AELRIEL

Tnstrument wsed Films Hereen bead Penctenmseier {1010)

Gilardoni MT 3500512 [ Kodak M3(123 e 10 FE EN

Source Tension [Kv) Curreal (inA) Exposure tnee Film processizg
kx ¥ | iy o 160 4 25" Auloanadic
Shecth — Lacation morks:
100 % Examimatioms of welds B51-B51-B53
Hack soatiered check Performed by Lavel Tesi place Dale
Sketch of execulion methed | Fesropan P i Schin Varius
i Exomiped by Level Tusi place
Dal Sento A, I Schio 1T 106
g i Geoenetnic unslinmpness:
—_— FXd!'D= 360 70 =020
e Film per halder: 1 X 2o
_—
i | —“"\ﬂE Viening: Singlen  Double X

Accepted X | Moe Accepled & | Ref. To N.E. repost No.

lsmoed by OCD | Lev. |  Duim Verified by QCM. | Lev. | Dule
B\ zanon g 1o | 216
e "!':T_ =]

B ¥

] [ io
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@) E. ZANON 22
a4
Cerlilbeatn MY
RAPPORTO DI CONTROLLO RADIOGRAFICO | pog 3ai2
RADIGGHAPHIC INSPECTION REMORT RN A5 Page _ ol _
Chionte DESY Criine 3% / 43063001 |
Cumlomer PG Ho
Ciemmessn 578 Disepmn IRTOLE.DB
W work Mo Brraang IHTOLG. N
Apparezchin M® Fabbricn
B prmar Cryealals - 10344
Slgln . IOy
el Crimmodiile Type 3 e N IETOFA03 Step 1.5
Kelerence specification Crunlity level
E.Zenan M., 34013 rev ASME WIN Dew, | - LIW 51
Filem Thickness Film Size Sensitivity .
Fo. Wigld Mo, {man) Welder tem) Dhnsily 1 {a) | (B Temuaris
A [EEH) m EE 43 dxl0 id &0, 16 1 !
B a5l g EE 43 ZidxEd oI i, 1 1 !
A HiX 145 EE 43 2w 0l id 0,16 1 !
B B3z 1,45 EZ 43 2dx 10 19 o, 16 1 i
A B33 2,77 EZ 43 a0 i o, 16 1 )
B B53 21 EZ 43 10 j4 CHI, 1 1 i
=i
,f"" =
¢
f
|
IILI
{4} Dpinion {B) Type of defect [Ec=glags weaving Nimalis C=lack of Mugis F=andcroul
1=Optimum Ada=piiragiy k= Tuwsali Frvomy Basd ch g =i | THTH RK=shriakaze caviifes
F=naul Ab=rerm holes BeaSiili al elezirsde chignge  [=gas inclusiom Yaabrinkage o asc
F=Tia the Fimit Ramsli g Inciuson [§F=aull at juisctisn ol seen  Ewloagiiadinal cracks K=trat of aligecmen|
4=Ta hl-rnpnjr Byl i e M =iangsien Ingleslan Fh=lransrerse erads H=nictillle baclusien
Acceiinin IE Man Asceiinin I:I Rapporie nos canformitd N7
Acoapled Kl Agsaniad Hof conformity report Moo
Emessi s (O Data Yerificabo da {00 kata Ispetinre Nt
lszred by GCD Dale Werilied by GEM Data ‘nepesiar Daln
220 10E
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QALY GONTROL SERMIGE |@E. zanon

Certificatn N2 Pag 1ali 1

CERTIFICATO M PROVA PNEUMATICA Document Mo, Shest 106 1
PHEUMATIC TEST REPORT [APT- 2305
Clignile Oiralime K9
Cusiomar DESY PO Mo, GERI0E3000
Commess isegne N
WA wonk Wa,  ZRTD Dyawing Mo, 2870001.01.00
Apparechin ™9 Fubhbrica
Equipmeni CRIOSTAT Serial Mo, 10344
Sipl FFC K®
lkern  CHY 3+ QCP Ke,  ZETOF.003 mev.Dawmp 27

Snecifica di riferimentn :
Refeence Speoification - E.ZANON Mo, 28705005 rev.
accaonding o DWE No, 2870.5,001 rev.O

Camira in bressbone ;

Fart under pregsian Inside pipe, 70 "K pipe
Capariin® =
Capacity - t

Pressienc di prova :
Frazsure tast 20 har .

M® ¢li matricols manometro implepats :
Lsad manomeier EZ 474, { 0o 60 bar ]

Ll rivetaroee impiegaio ;
Datector Muld ermpleyed Mitrogen

Dwrata def manienimento in presiose:

Pressure holding time ; 30 mminutes |
Esite dulla prova : MESEUNA PERDITA O DEFORMAZIOMNE PERMAMENTE
E'"STATA RISCONTRATA .
Flasult of the bast MO LEAK OR FERMANENT DEFORMATION WAS FOUND .
Aczetindn E I Monm Acectatn |_| Rapporte nom conformild K2
Actepten | Mol Actapled Mot comformity repart Mo,
Emesso do QD Dt Vorifiesio da QCM LK T Ispeitare Datn
IsEued by QGO Cata ‘Wanfed by QCK Dale Inspechar Diabe
i

= = =

21112006
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QUALITY CONTROL SERVICE @ E ZANON sex
46
MASS SPECTROMETER LEAK TESTING Document No. TEN 5108
= W peuum pressure method - Sheet 1 o
Cusiomar DESY P.OMo,  GEOM30G3I001
Kifr's works Mo, 2870 Drawing  3870.01.01.00
Equipment CRIOSTAT Sarial ko, 10344
IRerm CRY 3» QO Mo, 2670,F 002 rev.0 step 2.0
Raferance Specification - £ ZANGON Mo, 2670.5.003 rav.0
Mass spestrometer © LIL 200 by Inficon | Leyooid |
Aarellary pumplng group @ Twbomolecular TURBOWACT 500Vesec — trivac OG04 Leybald
VacLiem gavgn :Combhae IT 2300 Leybald
Calbration leak (qojosl. 14408 TL8 qo=2,1x10E-8 mbar.l.s-1 Bullding date ; 2E.03, 2004
VEcuum gauge poeiion © Tareel polnt fram leak delssior
Calibration leak poshion - farest point from |eak detector
Afoweble sk <1 x 10 E-10 mbar Ls-1
Test gas - He ‘Presaire He lest 18 ber | Coneantrabion |0 = G5% | Tast temperatus (=16 "G

Comaction cosfficients | for the lemperalue K2=00055%"C - over the years K1=0.0071 Far yesir

| Calibration leak in testing conditions : ge =qo & (1K) x| 1+ K2 s{te-to}] = 1,51 10 E-B mbar.L.e-1

Wasuum intha vegsal @ £0 %10 E-5 mbar |qumh1hnmh@ar:1x1ﬂ5—$mb¥

Background signal 1 the mass spectrameter (1] - 1 div, | scae 10x 10-0 )

Signal with calioration lesk intha ferest point (n2) © 33 div. { seela 10 % 10-B)

Eﬂ!pﬂl‘l!l lime: 2

Sensllivily in the mass speclromaeber ; gafr2-n1] =1,51 x 10E-2[38-1)=4 08 x 10E-11 mbar.|.s-1/dh,

time (minules | |Mass specrameter indicalion  [number af division)

n fa 1 div. {scele 10 x10EQ }

n ay 1 o [scale 10 = 10 E9

CALCULATIIM OF THE TOTAL LEAK : O=fn —nl) & gel(n2-n1) & 1/C = 1/F2F1 =
Mo l=ak greater than 2,18 x 10E=12 mbar.l.5=1 was fownd,

Rasul of the 1est ; satis'ectony

Remarks | QCP No. 2870.F.003 rew. shep 2.8

Acoegied @ | Mot Acoepied O | Ref To M.C. report No.

Aaiued by QCD Date Reviewsd by QUM Dhalie

10L.11.20046] 21.11.2005]
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@E. zaNON =21
48 |
Certificatn M Pam 14i 1l
CERTIFICATO DI PROYA PNEUMATICA Daocument Mo, Shaet 1 of 1
FHMELIMATIC TEST REPORT [ ol | TG i

Clionmg Dirdline N

Customar DESY P.0, Mo, AEI0EI00] |

Comnmesss Disngne K°

ME' wosk Mo, 2B70 Drawing Mo, 287001 ,01 .04

Apparezciio M Fnbhricn

Eguipmant CRIOSTAT Seral Mo . 10344

Sigla [

llam  CRY 3+ CICP Ma . 2BRTFO03 rew D) step 17

Specifica di riferinemto ;
Referance Sascilicalion @

Camers Im presshone
Parl uncer presskan :

Capurita’ 1
Capacity :

Pressbone di prava :
Prassura test

M di matricoln momometro impiegato
Uged manomaler :

Liguido rivelatore implegata @
Datacior fluid employad ;

Dwraia del manlenimento in pressione:
Pressune holding fime -

EZANON Na, 2070,5.005 rev.0
according o OWE Mo, 2870.5.002 rev.D

Inside pipe. 1,8 "K pipe

3] bar .

EX 474, { Dip &0 bar ]

Milrogen

3 marrates |

Egito della prova : NESSUMA PERDITA O DEFORMAZIONE PERMANENTE
E*STATA RISCONTRATA .
Rasult of the test ; MO LEAK OR PERMANENT DEFORMATION WAS FOUND .
Accettato Man Accettato Rapports nen ensfermitg N
Accapied Mot Accepbed Mal panfarmily report Ko, -
Ensesso da QCT) [ntn Verificato da (M Data Ispettore [Datn
Issuied by QCD Diate Varified by QLM Data Inspecior Diate
Y
21012008 10.11.2006
\
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QUALITY CONTROL SERVICE
E. ZANON s»x
44
MASS SPECTROMETER LEAK TESTING Cacument Mo, TEN - 53406
— YWeomm pressure imethod — Shast 1 of A
Cuslomer DESY P.O.Mp. E5E3DE30011
IIr'e warks Ma, 2870 Oreing  2870.01.01.00
Equipmant CRIOSTAT Sarial do. 10344
Ikam CRY 3r Q0P Mo, J0V0F 003 rev.0 stap 2.8

Reference Specfication : E, ZAMON Mo, 2870.5.003 rev.0

Mess speatrometar ; UL 208 by Inficon | Leyookd |

Awiiliary pusnping graup ; Turbemalecular TURBOWAC SO0 ses = trivac DG4 Leybak

[Vacuwm pauge ‘Combivac T 2300 Lyl

Lalbration leak (oo)cat. 14408 TLE go=2,1x10E-8 mbar l.5-1 Buiding data - 26.03 2004

Vacuum gavge position ; farast palnt from leak detectar

Calibralion heak posilion ; famast poir from |leak detecior

Allcrsabila leak ; 21 % 10 E-10 mibsar.Ls-1

Test gas : Ha Presswe He best 18 bar | Concentration :C 5 B5% I-T-BEI tampareure (la}=15 "C

Cormeation confficionts « for the [em parstone K20.0387 C  ovar the years FK1=0,001 o yaor

Callbration leex in lesling condibons ; ge = qo x [1-K1a} x [ 1= K2 wfie-to)] = 1,512 10 E-3 mbar 51

Wacwum in the vessel @ 4.0 x 10 E-8 mbar I".-'av:wmlnmamuyza:HmE-BmI:nr

Backgrourd signal in lhe mass specirometer {nl) ; 19div, | scale 10 % 10-8)

Signal with callbralion iaak In the Tarest poirt (n2) : 52 dw. [ scale 10 % 1048]

Fasponga fme @ 2

Senzlbity in the mass speclromeder : qefn2a1) =151 x 10E-0152-18)=4.58 x 10E-11 mbar.|.s-1idiv,

fima (minules |} | Mass speciromelw indicalion  {number of division)

ni 0 18 div. (scals 10x 10 E-R)

f e 19 -:Ih.-.ﬁacﬁla-m:mﬁ]

CALCULATION OF THE TOTAL LEAK : O=(n —nl) % qed{n2-n1) x 1S & /P2 =
Mo leak graster than 2,41 % 10E-12 mbarLs-1 was found,

Result of thi: test - satisfactory

Remerhs | Coalng pipe 1,8°K accio dwg Mo 80,5008 rev.d

Acotpied @ | NatAccepsed O | Ref To N.C. repart No.

Asaped by (T Dale Reviewsd by QUM Drate

Z1.10.2005) 21012004
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Camvery in pressione :
Pan under pression ;

Capacita® :
Capachy

Fressione di prova ¢
Fresgiane besd

N° di matricola manometro implegato ;
Used manomatar

Liguide rivelatere impiegato ©
Dabactor Buid employed :

Duratn del mantendmento ln prossiens:
Prassura holding bma :

Esite dells prova :

socording o DWWGE MNa, 2870,5.002 rew.

Inside pipe. 4,5 "K pipe

20 bar.

EZ 474 { 1 io &0 bar }

Hilrogen

M mimvaies

MESSUNA PERDITA O DEFORMAZIONE FERMANENTE
E*ETATA RISCONTRATA .

Y. Orlov
@E. zaNON -
r:u:m.m:n M a1 1
CERTIFICATO DI PROYV A PNEUMATICA Document Mo . EMH 1al1
FHEUMATIC TEST REPORT IPT- ZhG
Clien e Oirdine N=
Cusiomer DESY 2.0, Mo, AFRA0630011
Commessa D¥isegne K7
Mt werk Mo, IE7D Orawing Mo, 2870.04.01.00
Apparecciio M® Faldhrica
Equipmment  CRIDSTAT Serial Mo, 10344
Higla PR e
lblem  CRY 3+ QCP Na . IET0LF.003 rev, I giep 2.7
Speekfica di viferimante ;
Rafarenca Spacficalion : E.ZAMOM Mo, ZRT0S.005 v

Fesull af 1he tesi WG LEAR QR PERMANENT DEFORMATION WAS FOUND |

Aceettate [ Mon Accetiatn Rapparts non conformith N
Aosepled Haot Accepied Mind combarmity repurt Mo

Emessmn da (I Dala Yerificata da QCM [dadu Lspactare Data

lagued by QCD Cala Warifiad by ChOM Data Imzpactar Dises

P
E. ZaMON
| 11,2004 2 D E2MHH:
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QUALITY CONTROL SERVICE A ZANON

MASS SPECTROMETER LEAK TESTING Cocumand Mo, TEW | 5505
—Yacrum pressure method — Shas! 1 oF 1
Cusbomer  DEBY POMe,  GENAE0GE011
Mirs works Mo, 2870 Oraming  2870.01,00.00
Equipmenl CRICSTAT Serial Mo, 10344
Iam CRY 3+ TP Mo, 2670,F 003 reyv.0 slep 28

Reference Specification ; E. ZAMON No, 28705 004 rev.0

Mass speciromaler | UL 200 by Infioon | Layboid )

Auziliary pumping group : Turbemaleculsr TURBOSY ACT SO0 aes — trives DEIS Laybald

Vacuurn gauge :Combivac [T 2500 Leybold

Celbration l2ak (go)cal. 14408 TLE go=2,1x10E-B mbar.|.e-1 Buikding clabe : 28,03 2004

Vacuum gavge positon ; ferast palnt from leak detecior

Calibraton leak posiion : fares: poi fram sk oelecior

Allowable lask @ <1 X 10 E-10 mbar.lsA1

Testgas - e Pressue He lesl 98 ber | Gencantrabion (G = 5% | Test emperaiore (lel=15 C

Cormaction coafficiants : for the empersiura K2=00035"C — over the yesars K1=0,001/Tor pear

Cafbration leak in lesting condilions o8 = qo ® (1-K1a) 2 [ 1+ K2 wite<n)] = 1.51x 10 E-B mbar.l.5-1

Wacoum In the vesesl - 4.0 % 10 E-5 mbar |1.rar_uum i1 the analyzer ; 1 x 10 E-6 mbar

Background slgnal In the mase spactromebsr (rl] 2 1 div. | ssale 10 % 10-0 )
Eignal with calioration lesk In tha faresl point (n2) © 24 div. | sces 10 * 10-8)

Eﬂ:purrlu lime: 2

Sensltivily In the maes speciromelar ;. gel(r@-n1) =1,51 x 1DE-BI[24-1]= 6,58 x 10E-11 mber)s-1idiv,

tma {minutes | | Mase spactromeder indicatian  [number af division)

nl [F] 1 iy, {scale 10 x 10 E-D )

f ' 1 div. (scale 10 x 10 E-8 |}

CALCULATION OF THE TOTAL LEAK : Q={n—r1) » gelinzn1) x 1T ¢ 1/P2P1 =
Mo leak greater than 3,45 x 1DE-12 mbar.].5-1 wis Townd,

Rasukt of the tast ; saisfeclony

Remarks ; Goofng pipe 4,5 acc o dwy Mo 88705002 rev ()

Accepied W | Mot Accepied O | Rell Ta ML.C. report Mo,

Amed by Q0D Dz Heviewed by QUM Dali

3.1 1.30046] 20.11.20048]
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Certificabn M?
RAPPORTO M CONTROLLO RADIOGRAFICO Fiesuael bl Fug. 146 2
RADIDERATHIC INSPECTION REPORT BX 147000 Fage _of _
Chiento ' DESY Ordine N 650 7 43063001 ]
Cusinmsr PO, M
Conimetsn [Mscpmo
5,103
B wark Ma IR0 _— IETD.5
Apparcochis ) M® Fahbricn p
i Crynsiie — 111344
Sigha Crismodule Type 3 PC0 N IHTOLF I3 Step 33
liem GCF M
Reference Specilicalion Crunlity level Object-film distanee L HE T
E.Zazon Mo, 5013 rev.B ! Cunilael AlS1F1EL
Instrument uzed Filmas Eeroom lead Penctrameter (LQ1]
Gilantanl MT 3307612 | Kodek MX 125 I 1} FE EN
Sparce Tensing [Ky) Cuwrrent @A) Expasure dme Filna processing
Bx X | Ry o 1 6l 4 5" Auniane
Skecth — Lestatian marks
100 % Examinations of welds B55
Back peaiered check - Perloomed by Level Test ploce Dlate
Sleetch af execulion i Pionpas P I Echio ]
()'I \ Exanminad by Level Test ploee
= ] Iral Santo A i Hehto 171104
Max Oeameiric unsharpnesa
FXdid= 1T a4 T =0,
Filimper holder: 11X 2o
Viewing: Single g Dowhle X
Accepled X | Mon Accepied O | Ref. To M.C. report Mo
Issued by QCD ilr,ﬂ. Daia WVerified by QCM Lev. [ Dame
zanon goflle | 2N '
il Eovan |1U w
e Ll O 30| 5. 4. o
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@) E. zaNON e
39
Certilicain M=
RAPPORTO DI CONTROLLO RADICHRAFICO [FF—y Pag. 2 di 2
RADIDERAPHIC IMSPECTION REPORT X T4706 Page ol
Clinte DESY ki) 850/ AB063001 1
Gl F.O. Ho.
Commusss 70 Diszgme TETILS000
Bl wanrks o Draing:
.i.p|5|urun:l||.r Cryastats M® Fabhrica jiisdd
Faiigmenl Erial Mo
Sigla MO0 e -
e Crinmodule Type 3 i IHTOF.ANIE Step 3.3
Reference specilieation Qualiiy level
E.Zanom Wi, 5013 rev i ASME VI Div. | = LW 31
Film Thickmess Fllm Sixe - Semsitivily
Mo, Waeld Mo, - Welder fem) Density 15 1A1 | [H] [Remarics
A B3§ 1,68 EZ 43 Tdx I 34 L 16 | !
i] £ 1,65 EZ 43 2410 id 26 ] [
!"_,,-'"
| f-'"
o
I
(A} Opiniom {B) Type of defect D=sgkags wovvi g Tealis s Lavek T T Franierl
I=Oiptimiim An=prwally Bd= Fanlt frin bad ehiipping  D=lecunplete peectnion Ke=shriniage oailies
2= ool Ab=uprai buks M= ls od clecirade chounge A0 =gns belisdm s borin bz Iorans pass
3=T thi limid Iar=slppes inchmican BEF=laul il Jusctlan of s Ea=lengiledinal eracls KEril 1 g et |
4=Ta be repair b= s Raes M =lupgsirs indhaist El=trusaverse crasks li=pagirdlic irschsdon
AccHiarn E Mon Accellatbo |:| Tapporin son conformith M°
Asraplad Slot Aooepled Mok confasmily repert Mo,
Emessa da QCTH Denia Verilicats do (CM Data Ispetiore [ia
Iasuied by OGO Dot Vajiiad by OCM Dala Inspecior [RE]
B, SAROGH &
J. Basani % T 1106
Y. T H___r_]'. E
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APPENDIX A.8 - Weld Records
G E. zANON o
56
L
DaMesamint L 415006
LIQUID PENETRANT REPORT P |
Clstnmer DESY PO, Mo, 58 3062001 1
Pl "5 winrlos Mo, 870 Drrawing JETILS. K
Equipment Crynstats Serial M 10544
liem Criomeolule Type 3 QTP N ERTOFO0S Step 2.5
Deseription of material:  100% Examinaiion of walds C51, G52 and D
SURFACE As wehled Macthined Cirewned Farged L nasted
CONDITION X
e EE R
INSFECTION ¥ 'Water washohle o Post emulsifioabde o Salvent rernnvehile
MATERIALS X Vigible | 0 Fluorse o Visible | 0O Flunrese O Vigible 0 Fhsorese,
Clesrer Apsiang
Fuatvel
Fenetrant Avioh
Ernuslksifier !
Remaver Water
Developer Rotrivel U
Trade mark C.GAL
Light wave lenghi /
INSPECTION PROCEDURE
Cleaning: wiping with white mps and acelone Dirving process: air < 50 psig
Penetmant applicstion: by wet brush Penetrant min time: |5 minutes
Remaval pensirant : wiping with white rags and water Surizces lempensture: 18 °C
Developer spplicstion: by spraying Dizveloping min, mes 10 missss '
Checking time: 1010 &0 minules Perlonmed by Larval Tt plos Cang
Aseuptanca 1osting liquid: 0% cenilicales A. Dl Sanie 1l Schin 21T
{l=aning after imspection: acetane 5. Loria 11 Schio ZIFLVTIG:
Rl POSITIVE — Mo relevont indication was found
Helerence specification: E. Zamon Mo, S006 rev, 5
X Apcepted | Mot Accepied Ref, To W.C. repan Mo,
Essumd b}'QCD Lew. Dt Reviewed by QCM Ly Onte
la | 20005 lo
2a 2
o 3o | 2y 4506
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QE zan ON
Dacumienl M LI 4560010
LIQUID PENETRANT REFORT Page Tofl
Cusbomer IHESY 0 Mo 639 F 430630011
Mir's veorls Mo, 25T Drawing 17103803
Faulposent Cryaslals fierinl ¥° L34
Ifem Crisnisdule Type 3 TP e LEML.F.003 Siep 3.5
Description of material: 100 Examination of weids 053
.
EURFACE A vrelded Macchinel Girpunid Foarpeil Lamninasad
CONDITIERN X
INEFECTION X Waler waskalsle 2 Post emuekificzhle 0 Salvend retwavebils
MATERIALS ¥ Wisible | ofworese. | oWVisible | oFlworee, | o Vishle o Florese,
Chener Acelome
Rarwed
Feaeirant Avio
Emmilgilies !
Raemmer Water
Dievedapar Ratrivel Lf
Trade mezk G
Light wwve lenghi !

INEPECTION FROCEDURE

Cleanisg: wiping with wivile rags aoe] scoione
Penctrunt application: by we sl

Remonval peneiremt @ wiping with while rags il waster
Dieveloper applizaton: by spraving

Dirying process: air < 50 pig
Peseirnm gain dme: 13 minuies
Sarfaces temperatane: 18 °C
Developling min. time 10 minuies

Checking lEme: |00 G0 minuls Pecformed by Lavel Tesl plnce [ate
Ageeplasee testing Baquid: O cerlificates Au Dol Basen Il Schio AW 106
Cleaning after inspection: seelose 5. Lorin 1 Gehio 131146
Result- POSITIVE — Mo relevant indication was feund
Beference specilication: E, Ranon No. 5006 rev. £
X Accepted | Mot Accepied Ref. To N.C. repart Mo
Tssued by QU Lev| Dawe Reviewed by QCM  |Bev, Daie
Io | ZWLLDG E, TAMOM o
I A, vl Garic ‘;q,
o 3o
St .51
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@) E. zanon =
CERTIFICATO DI CONTROLLO DIMENSIONALE Cortlfiena™ | pog.1 it
DIMENSIONAL CHECK REPGAT CD 42306 Page _of
Clieate DEEY E“;: e 659 430630011
Er“"’:::‘ 70 m" Hee below
e | e[
:E' Criomodale Type 3 Eﬂrﬁ" 2870003

Descriziane del materialo:

Aaiorial descrizbion:

Step L6: Dinvbnsbonal chack 4.5% & 707 K Cooling pipe (Al 6060 T5) -

Diwg, 2570,3,001 & 2570,4.001

Step .0: Dimensional cheek 1.8, 4.5° & T0° K Cooling pipe (AIST 316L} -

Diwep. 25T0LE0411 & 2E7D.500F

Etep 5.6: Dimendonal eheck Warn-up pipe (AIS] 316L) - Dvg, ZRT0.500%

Specificn | Specifeation

Maoteriole | Malerdal

Caolata [ Heal

!

)

!

Appardechin i cowtrofo:

Irstrumant used:

Meter EF 444 - Caliper EX-30

Laser meter “Lelca™

Flexible meter EX 430

THE FIECES HAVE BEEN CHECKED

RESULT OF THE CHECK: Conforming o druwing ln nccordamce do applicable tsllerance

Aceettato m’ Non Accetinty ] Rapporto pon conformith N°
fronpled Mot Accopied Mol conlomity repor Mo
Emessa da QLD Diata Verificaln da (CM Dats Ispetiore Thats
Isund by OED Cale Verfied by GGM [sFE Inspiszior Dok

A0S

p @
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@) E. zanon 5

Certificabo N*
CERTIFICATO DI PROVA PNEUMATICA Cocument Ma, Eh"' 1 ﬂ' 1
PMELMATIC TEST REPORT UAT - | aoe. |
Cleeoite Drdine N7
Cuslomer DESY .01, Mo, ASRA0RSH 1
Commessa THseging N
B wark Mo, IE70 Crawing No,  2870,01,01.00
Apparecchio N7 Falibricn
Eoulpmart CRIOSTAT Serimlho. 10344
Sigla FFC N
em CRY 3# QCP Mo, 2870F 003 rew.0 siep 3.7

Bpecifica di rilerimstnio :
Rafarance Soecification

Camern in pressione :
Pari under pression :

Capacita’ :
{apachy

Fressiome di prova ;
Pressune beal

#* di moiricola mansmetra impiegnin 2
Lised manomatar ©

Liguidn rivelatare impiegato :

E.ZAMOHN Mo, 2870.5.005 rev.d

acooruing o OWG Mo, 28706003 rev,0

Ieside pipe. Warrn up tubse

2 bar.

EZ 474, { 0w & ar )

Oetezior luid employed : Misrogemn
Dwrata del manteniments in pressiose:
Fragsure Malding time A0 minutes .
Eshin della prova : MNESSUNA PERIMTA O DEFORMAZIONE FPERMANENTE
E*STATA RISCONTRATA .
Resull of (e best MO LEAK OR PFERMANENT DEFORMATION WAS FOUMND .
Apeaiang E Men Acpetixin D Rapporte non confermith N*
Accephad Mol Accepted Mot canformity report Moo
Emesso dn QLD Datn Verificato da QT Dalz Tspettore Data
lesued by QGO [igka Viarifiad by (A Ciaba Inspacior Drisle
F
2001 2006 1112006
\
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QUALITY CONTROL SERVICE @ E. ZANON ses
' o
MASS SPECTROMETER LEAK TESTING Document Mo. - TEN 5706
= Vacuum method — Sheat 1 or 1
Customer DESY PUONG.  BSEVI0EIND 1
Bifr's works Mo, 2870 Drawing  2B70.01.01.00
Enuipmant CRIQSTAT Serial Mo, 10044
lkam CRYO 3+ QCF Mo, 2670.F.001 ray. 0 siep 3.8
Referance Spacification E. ZANON Mo, ZB70,5 002 rav.0
Me=s speciromatar ; LIL 200 by Inficon Leybold
[Ausllary pumaing group : £
Wacuum gauga @
Calbration Ieak (qo); Gl 14408 TLE qo= 2.1:10E-0 mbar. =1 Inuﬂdhg datn ; 26.03,2004
Vacuum gage posilion - faresl pont from leek desectar
Calibralion lask pagition : terast point from leak detscior
Allowable leak : <1 x 10 E- 9 mbar |.8-1
Tesl gas : He Cancentratian G = = 50% Tes! lemperalura (2] = 150

Correciion coaficents - for Be lemperalure K2=0.0350G — owar the years #1=0,001/far year
Celbraban [9ak in esling condiions - ge = qo & (1-513) & [ 1+ K2 x(le-o]) = 1,500 % 10E-8 mbarl5-1

Vacuum in the wassal: =1 x10-3 fribear “Wacuum in tha analyzar - 2 2 10-6 mhar
Backgmund signal in the mass spectameder ni): 1 div. { scale 90 % 10-8)

Sigrad wilh calioralion [eak in (he terast point (12} 1 44 div, | saale 10 x 10-8 )

[Rasponse tima : 1°

Sensitvily ¥ 110 mass specihomelsr « K= geiirz-n1) = 1,500010-0044-11= 3.5 ¥ 10E-11 moarls-10div,

timie {minutes } | Mass speairomater indication  (rurmbes of divieion)
ni [1] 1 div. (ecale 10% 10 B )
f o 1 div. {scale 10 x 1 E-8 )

CALCULATION OF THE TOTAL LEAX @ Q=[n-n1) % qei{n2-ni} x 1T =
Mo leak grester than  7.00x 10E-11  mbars-1 was fawnd.

Resull of the test ; salisfaciony
[Remarks - Iracer probe technigue on warm up fuba walds aco. 1o Owg. Mo. 2870.5.003 rev.0

Accepted B E Mied Asepied 0 | Rl Ta M.C. report Mo,
ty QCO Date Reviewsd by QUM Date

2L L12006

Page 95 of 176



30 June 2010
Y. Orlov

b2

Page 96 of 176



30 June 2010

Y. Orlov
G ol e ki a )l =
EWERLTY CORoL SERVIEE  |@)E. ZANON =2
MANUFACTURE'S DATA BOOK
o i o
Commuas; [ = Disegmn ,
MIF wu'l.!r:: - il Diinsd e ) I I
receliin M= Fabbrica
:IJPI.IF:HE;I I Crroetals Ealnl Mo 14
E'n-:?l':a Crinmnduke Type 3 ;EEF?!:“ f
Frogebls YFEL
Prijs!
SECTION 4
List of Materials Employed
Emessw do (CD Diakn Veriliealo da (OM [katn [spetinre Duin
|ssued by QG0 Caie Werifind by QCM [l Inspamar Dalp

Page 97 of 176



30 June 2010

Y. Orlov
6?2
E.ZANON...
Documcnio N™ [h- 54708
LISTA DEI MATERIALI IMPIEGATI Documant Mo
LIST OF MATERLALE EMFLOYED Pagina 1 il 3
Snest ——  of —
Cliente DESY N Orrdime G0 0G00I
Custamer P.0.Mo.
Commissn IETD Disegno See Below
MEs Works Na. i
Componente Cryosinis N9 Fubbrica 10344 - 10345
Equipment Sedal No,
Sigla Crinmnodule Type 5
liem QCP. Mo =80 F.001 E"I
e e ey
IHsegne | Paos, Dimension Maberiale Colata M- Costrutbor: Certilicato Wi pir
D!E!ﬂ Poa. CHmenson Niabarial Heak Mo g s arer Tesl cafilcale | Rl MNa.
T s = T T B R R R S oo —
wiil | 1 ATRL FEHL - it Packa AEREAT-576 i
- P 1 1S ATRL FEHL 41680 - ST i
. 3 OHEEEAD AIE2 F3HL s216E0 o Pacies SENOEAF-5T6 I
. a4 | PEmibk 19am P26 G 1443 Wikl Sicel 26U al
- 48 Phig th, & mm PIES OH 1143 Witkgrice Recl FLF L] 41
. 7 | Pl b 28 0im P35 GH Ag’?ﬁ& Cons (MIOELSEIA 2
- B47 | Rod®30mm 531510 A5G Meetnluti 1556 T
518
. | T3 TI04E3 SOLLAC
e T P84 GH St ¥ TH0G 1639 3
ot
" i | et em | Fedlil £ o Basinrmutkd a7HS1 5
= 1] AN | B Al P 501460 Irmrtfucing SINHTF-574 I
- 06 | Haizdik 25 mn P28 OH el Tacaburger KT P
r ] Thyssen knapp
2 | FMaedik 16w F265 GH et e LeE &
u 30 | Peedic 10 mm P26 GH e Wikevice Seel 212652005 al
mmims | 1 | Msesk 3nmn AT4D 1ML, SHMI Asarizr imm 31 i
“ 228 | Pl thk Smm AT 0L M 1490 AT B2 (4N 7
“ 3 | PuedkdEma AZHDIDAL ! FAFER a9 15
- $ | Petedk 20 me ATA0 ML TH¥d Aimr BOGAET |02 I
- T ek 25 me AT ML, LG p—— S0 T i
. Fir
TR I 4312 Tp3L 4T3 Diies Katmmpay M ZA0EAN] =
. TG Do Kumpu |45E02EN B
in Fue @ik 5 mm AZAD 1AL M 1S "E RS 7
Aocepted H | Mot Accepesd O | Ref. To M.C. report Ma.
lssued by QCD Daze Revizwed by QCM Date
1571 22005 15132006

Page 98 of 176




30 June 2010

Y. Orlov

€3
E.ZANON...

Thscamsentn M* - 54006

LISTA DET MATERIALL IMPIEGATI Cacument ha,
LEST OF MATERIALS EMPLOYED Pagina F 2
Shas| — al —
Cllente DESY M= Ordine VRS
Cuskomear P.O.Ho.
Cammessi T Di=egnn Sen Balow
hifrs Wores Mo Draaing
Com panente Crynstats N° Fabbrica 1034 - 10345
Equsmearnt _ Serial hg.
Bigla Crinmsdule Type 3
llem 0.C.7, No. 2670.F.001 Step 1
Drisegno Prk. Dimensiani Materiale Colada N? Costrutiors Certilicals i b
Drawing | Pos, | Dimension Iiataral Hest ko Marufaciurer | Test cedificale | Ref.Mo
EML0EE | 1023 | Flge D3 CP A0 5L Siet Dundie ar
= 12 Paie Bk 1 mm A0 3L 0] BEGIBE Avcymn Polaril | MRS 1EN M
B 13 Pl s 310 mips A4 L Ve Acerinax f SIEINE |0 13
a i . ABIT TRIHL Jpmsa m“’."‘"‘" Cl0iE pE!
15 [FiEi this. 20 mm AJ8330AL T Az EDFIE2 1M I3
. - it A185314L SiGH Masegaglis 112 0
Tssued By QCR [iaze Reviewed by QCM rabe
157122005 150 220

Page 99 of 176



30 June 2010

4 4

+4

+4

Y. Orlov
® X
i Doenmanto N° Il 5576
LISTA DEI MATERIALI IMPIEGATI Dacumert MNo.
LIST OF MAaTERIALS EMPLOYED Papina 1 di 1
Shsal = of ToE
Chiente DESY + MN® Ordine GEW4IDA2P0] T
Cusiomer P.C.Ma.
Canumessn IHTH + THscpna See Below
| MiT's Works Mo, Diramwing
Companante Cryngtats  * ™* Fabhbricu 1344 = 103458
Equipmant Serial No.
Eigla Crivanodule Thpe 3
[T 2.G.F. Mo, 2870.F.L02 Steg 1
Disegne | Pug, | Ddneensheni Mlateriale Calnkn N° Cestrattore Certifleatn T il
Drewing | Pos. Dimension hlabertal Haat Ha, Menufaciurar Tg:{cmmata Rl
oA Tt MbEmc s T A 116L EaliEL ] cmm“ ATarRE- 1
= f‘l Tl Pk & e A2 2161 EEzIEn ALE ETEIET n
" a u;'i';'# A0 15L s64118 Wpioa fs ALE ADSEOB2NE 1
" E-lZ | Plomihi. fimm AZ4D 3EEL a04113 Ugne & ALZ | EEIRY a1
e L] Plate thk 10 #2410 306L E Suhad ligie & ALE EL LR A ] 9
= BRI ALz [FTTeC EE]
] Fiele ik & mm A2d 3 16L P Ligite & ALE SHEKDLIHED 13
" P Pesokioae ARSI 1L f 528006 Uigise & ALE MEIHIAT ¥
Accepted B Mot Accepred 0| el T N.C. repart Mo,
lemaed by QCOD Dimie Reviewed by QCh Chace
L&N 210006 IS 22008

Page 100 of 176



30 June 2010

Y. Orlov

5
E.ZANON..

Dacumendn N IM- 56000

LISTA DEI MATERIALI IMPIEGATI Dosurmard Mo,
LIST OF MATERIALS EMFLOYED Pagina 1 di 3
Shmal — ol —
| Clicnte DESY N* Ordine 50/430630011
Cusiomar PO M,
Coimesss ] Disepno See Telow
Mir's Warks o, Draming
Compenende Cryosints M® Falshrica 10344 - 10345
EqLigmeant Sarial No.
Sigl Criomadale Type 3
Ib&rm LGP, Na. 2870, F.003 E‘.El 1.1 - 5'1 -8
Disepmn | Pos [rineemsbani Mndcriale Calata M Cmiruttore Cerdificain M= il
Drawing | Pos. Dimension Iaterial Haal Mo, Manuifaslirer Test cestificabe | Ral Ma.
el | 1A | Piseink sam  fursipiam HITDGE] Aviomand BH 4634 I
I Aleredpdm F
Tt] Plae (. fiesn g B 1T0EE] Aviomend (04 4B A 1
W A bered pivm R
1 Plaiu ihik, dimm 2N AW 1050A HirsRan| Fs— DO FA T
= Aleririm . [0 B TTh
i Piaia ifv, dmm ety 17085 Aol DO4IdELA pled
L5
:‘; Ak HInl LTS i
Flaie thik. Imm MO 700 fvinmneial (LD RS =
01 BH AW-1030A HOEL ) DML E
1539
3
— |
. 1z 497K Tuse §3 T4 AT — 118 Alzsa Belis 5.p.a &7l a8
. Bermwanilie Coapiing : :
M -0 .1 Al 08D - 3160 Bez Deatier a
LawRM Tibaeex miaz 3k
o~ ZAP Tubares ZIBITT T
- 2526 .o JR A3 Teal6L e Srhoeler Bleckmann 211 K
o L4474 Chongas Speakity 108 ]
M1 WaBslink Erierpries AR 40
i
. 17 -EII;::.S AR Tp 6L, wanl4l Brmgimem msiries TS 3
W la.|nl‘lrl.
1 Pk [, fistra B ool HODSEH Aviereil RN, 1K
Adsiiam
ImLe | 43 Pl [H, Yeare B AW 150 HITTH Avloreial TR, "
) AL/
wedm | o Plate k. GRE Poprrtv H173BH Avierinl B4R, i
u 2.3 Plake thic. dmre E“Hmlmﬁ ISR Anigrectal OBSTI2A, 1E
1
. eI HE¥I2EA 12
“ S0 L it Imm u;"m“;"‘m i1 Anisracinl 3, 2%
h-u o HIAIMT HEHNA 30
2030
= Iz 477 Tiba ) T3 0552 - 11300 Aleess Haks B A EBE 45
Accepied E Nat Accepisd 01 Ref. Ta KLC. report Mo,
lssmed by (OO Diate [Ciarz
1 5/ 1202005 15f 22 e

Page 101 of 176



30 June 2010

Y.

Orlov

@ ezanon.

Documonto M= IM- 560

LISTA DEI MATERIALI IMPIEGATI Beourment No.
LIST OF MATERIALS EMPLOYED ogina 3 fi] 3
Cliende DERY N2 Ohrdline GR0ANAI000
Customar F.2Ma,
Cammuesss I8Th Diisegna See Helow
I%r's Warke Mo. Crawing
Compenents Cryostals M* Fahbric T344 - [345
| Equipment Serial No,
Sigla Crinmodule Type 3
llam 3.0.P. No, 2ET0.F.003 Step 1.1-2.4 -3
— o ey
Tisepmn | Pos | Dimensicni Maderinle Calatn M° Cosirutinre Certificatn =i il
‘Jrawlﬁ Poe. | Dimension MMalerial Heat Mo, Manufachurer | Testcedificale | Ref Mo
Bimreuttie Criepling F
FAEMLA M G5B 0.3ET 75 Al 5 - 3E0L Sax Drisdier &l
L3635 Tubrers I8 N
24P Tubsees ZETT EL
+ TR ﬁl.F.:IE'.I? ASEZTRIAL S Behosks Bicckmarn i il
LABATS Chimawan Speclabiy 14%13m kL]
HEATa1F Welsliak Frprise CATR 4n
- U Piis Bk Srren B e HOBs601 Azl ASIZ3A T
PRI HIMTH B0S01 2604, 19
26704002 | 12 Pt bk dm N #E_]"i‘;h DG 1T Avinmaial S0 3R y
HE 1737 HMDIINA a0
139704 Tubacex 120K 35
1A - TAF Tulacux [m 7
Amsan | o ST AT Te 6L w0 Sckoder Meckmaan CIIL3E EL
e LARAT Cpngwan Sazzbiy 11434380 k)
500 Wellskink Enlcrwiic CADRID %
- 3 Pinte ik Aimen A4 3IEL I:i-‘hbd:i‘; Avcas Pelasi ERLIEIE] i
- L Calurmbiai
3 Peie ik, Jmm A4 1AL el i 193437 ]
H F| Picir ik Bmm AL AL 1100 AL R 1z
_'."lp:= TITE TEH S
WAkE | 1 el )zl &3 AT AN P84 oMy LN 13
— e —— e = T
LI Tobexex azla1z k]
ZAP Teha 23IBITT 37
- 2 mﬁ” A312 Tadi6L 292080 Sehorler lzzkram C2n11s 3H
LAy Chasgwon Spaselly 1 ba&4203 3n
10507-60 Welldink Enlzrpeis CANE A1
= Tuze
= 3 ALI1Tedl4L yEIM| Perd et [ndustiis TOEIS 14
Gidal S ~ v
- _{"; e ik Imm A4 SHEL 312556 oz e 103 16
- 7 Plese 1k fmen Addi SRR EEZ2100 ALE RN TET 12
Accepied B Mot Accepled O Ref. To W.C. r=port Mo
Dale Raviewed by QUM Drte
1571220 L5 22006

Page 102 of 176




30 June 2010
Y. Orlov

® )
Documento M M- 5600
LISTA DEI MATERIALI IMPIEGATI Decameant Mo,
LIST OF MATERIALS EMPLOYED Pagina 3 i 3
Bheet —— aof —
Cllente DESY M Ordine GES MG NN
Cusiomer PO N
Commessn 2870 Disegna See Iielnw
| WHT's Worics Mo, Drawing
Compomenic Crvostnts N? Fnbbrica 10384 - 10245
Eguloment Berial Mo
Sigln Crinmadule Type 3
I Q.CP. No 2870.F,003 Step 1.1 -2.1 -3.1
Disegna | Pos. | Dimensioni Materiale Claia M Costrattare Certificato Ndi ril
Dramwin Fas. Dhnﬁ:i:n Malerial Heal Mo, Manufacturar | Testcerdificate | Ref Na.
14 ; 3
wmsom | ) R i AN TRBIEL M Piikupul Silen TR0 | 2l
" 2 Piute ik Jmim A2 5361 11255 '-‘;‘::',':: 1937 1]
- N H . s T BT T
2| piggan AN Tad e Ja0a ohY 4T 35
11 Lt AT TRIIEL OFEs35 st CIns 1
' 513 | Puange DN 16 CF 306 BT Arcizizriz Yilhrung AT 43
— =
- #E | Flakitk tme AT AL EELLI00 ALE BATOGETST L]
2EPOLROSI I Piele Sak. Amm AZ40304L I Acarinan ARPREE 20 12
‘. 113 | e sk Mam A0 THL THV Aczrina GIEIED | 13
Acoepied @ | Mot Acocpied O | ReF ToN.C. repuri No.
[ssued by QCD Dinte Haviowed by QCM [ase
1 512/ | 5 122004

Page 103 of 176



fﬁ%ﬁ l_gi TOV  Nikopol Stainless

Oin A B oo,
Dol Ficwas OF 109 ade

33301 5& Trubnikoy Avenuwe Milo

S BT AT
LS ER ]

Py Tube Mill

Lt
05 B RN E MK IIfH

Dinepropetrovak Regi

o Ukraine telifax

30 June 2010
Y. Orlov

[ Tretnanm Cepmefmremm Coprodemet apie oy noomsmund M | inew'Toge JncTon'Foges
Inspection Certifieale Pnbarin] TestCortificate Mo, 2N0AH029-11 | 1 I
| EN 10204518 !
Fasmai METALSTEEL DNV, DI 50,GEFer Bpoi -
Crontraper
Crporm Hamyenns
Coupky of desting Bom ITALY .
A
Addeii Via per Monkdine, 26012 Castellesne, Crememns
Koimmakr Me'\Comtroct Mo, [RERIT]
— — - !
TEXHHYECKHY, TPEBOBAHHS | TECHNICAL REQUIREMENTS
TV Wi oods' description Wia t5itleed
Slndnfeza

SEAMLESS STAINLESS STEEL COLD ROLLED TUBES

HT I Specfiealion

ASTMUASME: A-5A 312-03; ASTi: A-S000F0L01,
MACE MR 01.75-00,

| Cnocolh maunngnMeling proses EAF+ALID

| MepsiponmMarkng  NSTIM

U/ ]

COorEmiE poeTasi/ Bl of dalivery

HITEME KONTPONERS ¢ Inspecite’s pmamp

_passivated 1_91
, Tugpane- |
Copramest / Range of sizes s
- | Hiydr, s
lizuep BT ST neie | e’ | werpon’ B2 TS, rarsead D mensions, LIP
Tgrraly, | Sroq] prede Heet Ma. | Foeca Tl Hei weiil, mm =
Lt Le=pie, Hp
I8 | TP IIGALGL | G103 | 5 320 504 OD 416 x 1,65 WT ok
R45T0-T31E
31735 TP 31631 6L 013351 55 = 522 0D 42046 5 1,65 WT 0K
= 457T0-TE1%
1
TOTAL: | 118 12 10346 COPFY COMFORMING
TO THE ORIGIMAL
Metalabsed
Siminimss Bies| Servicalds
e, Ord. div. di So.SgFar. 2.pA.
fts.OpT,_ -
Bal LORENA VI
'
. SIGHATU

mrafdate DE1LI004 'rri:rvlp'rﬁn:pmlnr_l !51 | %ﬁ &EE’”%}' I
>y —
E.f

TS
i4%

Page 104 of 176



30 June 2010
Y. Orlov

) PE3YJIRTATE HCIBITAHKH / TEST RESULTS .
MEXAHHYECTHE HCNBITAHHAMECHAMICAL TESTS i1 _.;l
napTaa TARE £ ALNps R iEE TEMTIE- NpEAEl | OpodOETe | pasd- yrepwes | Taspe
Ll W Heal olizeaum [Pl M anifi Pl TORFUEL T eSS armseTd | Eoerid
Mo, T Tem ECTILITETL ™ paczeseitn | Ehns | ot Taekwzll
i dlrestlon Teat iald ‘Tensilo gathon steepdy, | Hanlasa,
Specizm hangerelens, | srengih, prengih, ] gm* HRE
P ' %1 MPa |
708 | 9i236] L loegitedeal, | 20° 245 550 | 78
] widih 15 a30 | 45 75
178 QUG L Rage length 1 S0 i 75
2 11,5 mm os G40 42 | ™
| |
| S —_—
FEIY BETATH MO ETYFRY 1A,
MICROSTRLUCTURE RESLLTS
TEXHMIUHHECKHE HENBITAHIIY
TECHNOLOOICAL TESTS flatteming — 1 — 2 singe —~ neceptable,
HCTRITATEA HA MERKFHCTANTHTHYID KOFRIAHIO
TNTERGRANUILAR CORROG0N TEST A 262, Practice E - acceptnble.
HCTLITARAE HA COOTHETCTEHE AMAFEH CTAMEL
POSITIVE MATERIAL TDENTIFICATION - 10 satisfacinry.
'IEE["L"IF'!.".III.'.H:IIL]HH. FOHTRONSS
HOM- DES TRUCTIVE TEST METHOD 1005 hydre-iestod — ncoeptnble.
PR A B Tuhies are heat treated @ 10607 O boliling time 5 minuies then cooled by water.
ADNDITIONAL KEMARKS
100%: Haagan smeli HOSTpIL, BpanEfRa piseE{on §| pecHsisinasing papo’
VISUAL MNSPFECTION, IMENSIIMAL MEASTUREAMENT — BEATIEFACTONY .
NOTE
The mEnulfsciures gusrsaless el the meterial s b csafeemily wilth the Pressaro Equlpment Directive
(FED IIVEC), anscx 1, elouse 4.3, and the propertics of he material are as ellinvg: Edempatian alter rapture s no less
than 14%% and iis bendiag rophere coergy is mo Jess then 27 J af & temperniuee ned greater than 29 °C sccandbsg io the
zlouze 7.8 af the ponex [ of FED 972HEC,
OO XM THECEHY AMEMENTON, B %  CHEMICAL COMPOSTTION, %
el - | e s S er | i Mo
[ 91236] 0030 | LII 031 003 (0018 (1710 11,00 | 206 |
I | 1 I

{E_’_‘gﬂ;;_}j T '|'_|l:|_._3II

mm EE SEE i RIL200 mnm'h:pc.:ur_ﬂiggﬂgg}jfiﬂ}’
(v

Page 105 of 176



30 June 2010

e ool . Y. Orlov
' quna
. DMV STAINLESS ltalia s.r. @
win @i, 3 28083 Seat Viipine M5 pait

gl ;009 BTE.INA « Faa EARATIEM
R P o L L LU

. 1
ey A
a4l CERTFICATO DI COLLAUBE

328 -EN j0204 rizgzeatsar |

L m e B m— a—

Purchmen [ Ciiaan ELWIROY SRL., f
modress | Hfld-i'lﬂﬂ- : LEEILLI-TA"I:AEGIN# FRUSTIMA ElLEARATE,

cusiprer Qrdard Oy Gheale 300223 ewte TADRIGED .

OMY Ret. Jecer 1 I .CWIH.‘I.I‘PEIE I;Il:ﬂﬂil:'EE“lL'ﬂI]I]Dﬂl- .

Fan nieml arl Par nunsber .
Segduct ¢ Mga df pradam ’ )
Epomiees SEeinless Hiepl Cole Finished Bipes Sabublsr Annnajed Frae From Szala  Plein Epds .';'_q'um (=111 Oubairreet

Tubd x5, [ 28 -I'Frlln'dﬂg'ﬂp-uql Spipblrzaione  Libore o2 cisspa  Tophed Beundrd Bz Linge

g pecifjc jon ! Normd AETH A 312508 ABME GA.313 ED. 2907 Dk ATaEE pH1 075 NF REEITT |
04,66 _ |

Grathe | « ol Trria TRMEL 14001 44408 21CHD T2 ZEERD 1711 :I ]

Talgrans @4 Tafamasd AETH & 312008 AW '

Marking  Adarceiu {I_ﬂﬂﬂ_,ﬂ'l-lﬂ #.ETWAEMEAJE#-IJE-H?'TFHETFMHL 1 &40 4048

FroMoTiEscHiiTY ShL HE1 H, (HEAT) MRS T 1/3 BCH 25
Cane] F BUMDLE {BUNDLE} l

E——— i

oy e e —

Haat 16 1 jo b Welpht) pres foml length(1g, ©RIDE  WTh.(ER Length [ 1g. |
170012 3 s, ot Kg Z3omm WEsd 1 SCH S5 9 &TAYE mm 1
Tal a9 BOS, 30 K Eapdm - PR ,
wimar ¢ £ Wata STOMZ phelting Frocess | Fusang Elnsirle | St + VO
Eremic ] pnalisys ¢ AnaEl chirdes %)
e .- Ths W ® L
i 16,500 za00 414008 i
2ET noap 10000 ape G040 00300 jagon  Boof 2400 j2.560 00013 i |
Heat ) clata pgr3 oy 158 G Gemp 10, ooso_ 201 129 0009 _ .1 |
Moehs (o and Matallurgiea? Propacieg fFopras @-Funnh‘mlu '31';"!!‘:“.'!‘1"";.__ . L _—
Tenal tass | Trazeree [or 20 "C} , !
Direct. .5 0.2% Wm0 WIS Eed SIS MM l
Fp 0% P llfs R of 5d Al Sl -
. LengiTrana it (5] WP 5 T
ki 205,00 240,08 51500 45,00 34,00
max s, 0
R 17 BAR3Y L anE, ey 140,010 ane 87 AT 1% a4n.40
Mo @ EEAST L IHe.52 21672 BE1.AT .43 4600
fas ) 17 HEGEL L 21 TE I¥195 BT o B¢ 4643
Ha © & 9oyl L 314,52 345.E5 a02.21 5,71 48,20
I =i L3 [ 134 3% L ] AUEET . é9,00

HaR NS5 TESTH QurprEa
wo o 985371 Regudlred ¢ Richieste HRS max 50,00 Rasaled Comanuio BLOD i a1.00

pg ) W AHuST Paguired | Rishiagia HEEE max 30,02 Rl litanuka 63,00 87,00
o | A 5a55E meguired | FICASD HRB max 95,00 Aaault] Cureneia 76,201 80,00
pho § o 89027 Azquired T Highiado HRB mex 80,00 Feagii( Cteaute 81,001 B2,
i ¢ p4+ Sendd Raguirad Fhlcringla HRE max 50,00 Al | QHANLEa EDA0 rmfl:l

Page 106 of 176



. AU RWUW AT aWmU A NN 0 dd L AMRELIUEN ] SHL
—_— —_—
: oMY STAIMLESS ltalia s.r.l

-
wia Pib, 3 34063 Gosis untpan [BS]

Tal ; G35 T4, By - P EREET1EEA
c-=ally Miwmlwdnwnm

n w mmpECTION GERTIFIEATE
i CERTIFHGATO O SoLLalB0

3,18 - BN 0dud s1833=A171997

o -

FLARIME EST ! Alsngamenio

Raquired Floiesio  NF A 48-05E

ZiHG EXE HDING TEST [ Midcra sl anals
fogulsed  Alenissie  DIN 23737 '
FLATTEN ¥F TEST ! Schizccamnic
mmgulres  Rioalesta  ABTM A 593
CORROS 7 TEST [ Sarmaskns .
RAoquired  Aichieats ASTH AZAZFR
EORACE M TEST/ Covosiane

Ruquired  Alchizsie  EM B0 <E51-2 A FA purt 2 ek A
CORROE O FEST ¢ Covrodiina

Reguirgd © Hichlarla  NF s05TAT

fither s & and deslarztians J Altre peove & dieslarsaiant By

Hegat ireg mant [ Trakamoats rermica 107U G

Ful oxar Irathon 1 Eaalode Maseeiinzd
Vigwal ar ¢ diranslarl axamination [ Controls wisheo @ diMena sk

Feldy ow et imeling | Seafrellc Edeiy curtanl BSTH 4 B3
Mntersl nacoardansd with i Matariake by BOCEAND A
Mo wiald apair

Peseung parmzionn eI S RUrE

Tubes 3 & fres (fom, Maersicy contamirmEon

¢ bl =o¢ 1 pannt da contaminaziong oa marcuie o
wg cart y that the delwered produsts somphy with
i eenfll & ot i patoviale spedia & 00 palfermith ads

il ooynnost
thg resjueEt @7 the oronf
fehinsin ol wdh-:_

e § ety B-Qen-FU0E "
Wiill ime rastor ¢ Sostraka quaisd Sy FRAZZTTI

Fpsinr danwith earanes o Pragsumn Eqelprtanid. Dirsitye FrRAREC

Tra Wil = apdraE i q.nﬂj'mg:mhﬂtnumbﬂﬂ“.ﬂﬂﬂﬂ?: =]
carlsE by @ cempatart buidy [Tufu CRAT RS

ol erassment

f

30 June 2010
Y. Orlov

lganz

HalM™
oansass

Fagejpaging 27

Result) Dtlanido DK/ off :
Ragult | Qfmauin OH [ EH i

Eragult) Dane OK! o ;

- Resuiti Ofenum O 7 OK i
1
1

fnsultf Ctancis OHI OF

l
fiult ) Oredilifo OF § O ]

- e i g+ S S

i i e EET———E

- im e Emar e
.
1

HACE MR 01,75 200 [HRC==33} :

fod MnAT| B3 BT EraESUeE g i el T R Iu

Doy m:.upm-hhmlm spEanpEsA DRI & prasians SRANED
£ ooy S0 agpied Ln sma d gEmie s el u-mwduwmmhﬂﬂ'ﬂ'“ﬂ“”-"*ﬂﬂ”‘m
a4 Er R3O U SRR pampalsndd | T-CEAT TRAnERUILC]

el v IR s el LR

My it Sha H RN R ¥ i B i

e R ) M
P @R L] = raodely = R
i . il S Sl m-n,—.pﬂn—l—. .l

sl g b

e WS ﬂd-.ll-lh-#l.lﬁlllh ST et iy
Imwlnﬂdw.iﬂﬂé*n‘ s

N daral fer
it '\.-Ihl-hw-l--q- rabdbry

el

ONY STAINLESS fhalia

50,1 150 9007% - |20 N 2408

el — b

Page 107 of 176

—

—_—— i ——




30 June 2010
Y. Orlov

DMV STAINLESS ltalia s.r.| i 10y

Wl Pl 30 25062 Ceols Yalping (UG frmryE
. Tal r BIE 315811 - Fex ;025371034
F el drnads bpiicimy atalinles so oo 0E.O01986

T INEFECTION CORTIFIGATE
X .5,...1.5:// CERTIFCATE DI COLLAUDD Pagafpagina 1/2

1.5 - EN 10204 ; 1881441 © 1905

_ S5 .m0 :
Purchaser | Cliafts 74 4 ELVINGY SRL |
Addraan | ndizo LOCALITACASTING FAUSTING ALBAIRATE
Customars Ofgder ! Oroine Chants AS-DOTETA datn 310212008
IOBY Ral. Qrder | o |, Govmmassa / Pos CB0E S2EH0000T,
Fart numbar § Pard nurmber . M
Progust S Thoo of preciolie
Feamioss Salnloss Stasl Cold Finlshed Plpes Selutien Antocled Fras From Seale  Plaln Ends Scuarn Gyt Doburred)|
uhl 2.3, Inox & Fradtt (Figes) © Sofublfieznziona. . Libore de Cexide Tagle o Souadm Ssir, Lisce Shaw
Sgecifiantion ) Mamme NF A 49117 09,85 ASTM A 312008 DIN 17458 PKA 07.05 ASME 5A-312 ED.
I_-?umr Acciak ZIOND 1712 26 CND 1711 T8 TRHEL 44407 4404
olararcas | Toberanzs ASTM A 312010 AW e
IMaridng | Maraius {LOED DMVE ASTMIASME ASA 12 117- ZZONI T ZESGNDATI o
i 1.42011.4404 TEIETRI16L HS1 SEAMLESS H.(HEAT) NPSTIEEEN 55
: 48,34 B0 D8V IF BUNDLE {BUNDLE}
IHmt fCoi . Wo/N"  Wegihipase  Totollengihilp. OD/DE  W.Th!Sp Langth /g,
JFOaa4a 18 36400 kg 111,00 m HP514/2 - &CH .55 - SIBEZ/GG00 s
[Tat ig 354,00 Kg Mogm | ; ' :
Meat / Comie FIZE40 Multing Process { Fusions - Emitrle | EMdirien +AOO
jEhernieal anaiiays £ Analsl chimics (%)

[ f o 5 [ 03] P -] or Cu Ma Ml . H

M : ) R Y T R T TG Leh
| o 0m0 000 oo oo oo fawop b 2éch YHE AR
Huahfl:gl_ata 0.014 4500 163 - 0,026 00,0060 /8,82 m,d_m- SO0 12RO e
I‘Ldgn:‘hil'lli:arurlu-el. Matallurglcal Prapoertias .-"F';rn,mﬁr.ﬂ eECEnich D Hrrm.l.:ﬂ'l..'r_?_'c.l‘:a T :

L I EATE AT "
iTonsile tagl ! Trazbne (al 20 *C) "

[ Dieel. ¥.5.0,2% . Y.8.1,0% 107,55 56650 - & 50 mm TR
- ' Ap0,2%  RplO% 0 ReARSESVSo - AILEmm T e
- . LongiTrens MPa P laRg e %
ddin 2n5.00 Z40.00 E1500- 45,00 . 36.00
bz B&0.010 . ¥
Ma/MH* 174577 L 3dZE2  AMETH . 619.05 4141 £5.00
HAROMNESS TEST| Curszze . N 424
Mo i N ATASTFMIEIA)S Roquires | Bicissts HRE max 50,00 Reauit) Cttanulo 82,00 7 83,00
FLARING TEST | Aarpamanio L i
iRequirsd | Richissls  NF A 43855 Rosult! Dfenuto O/ o~

Iwma EXPANDING TEST / Mandrhsturs anafio _ L tirane e
Roquired f Rsfvasle  DIM &3 137 Rusiuilf Wﬂﬂ"'ﬂ mﬁ ! ':"‘f

LATTEMIMNG TEST | Schiacciamenin

Fequired [ Shlesle  A5TM A 05 Rosult ) Sifsawo OF
CORROSICH TEST | Carasians

[Reauired | Rientesn  ASTM A 2682 FRE : . Rosult { Oftanuts 0K/

— =a

R

(o)

f14

Page 108 of 176



30 June 2010
Y. Orlov

| DIV STAINLESS Halia s.r. @D

- in g, 30 H0E2 Cootn Walping [BG}
° Tal ; (35975811 - lea 035479024

f—#\\ a-mall; dmmbikganr el an s eom

s T T [NSPECTION CERTIFIGATE

e Lo CERTIFICATO Bl COLLAUDO

S : 3.4,8 - EN10204 ; 1891447 : 1985

EDFI;H'.EI’EIL'I'H 'I'E_ET |I Cﬂ'T'D..'-hr.l!l-

Required | Mictiesio’ EN 150 3651-2 A PR part2 mat, A Feugutt [ Otlenutc OK 1 GF
CORROECH TEST ) Conmsions Lo
Requirad | Fichiesta  HF A& 05159 T1 . ; Result | Qifenufo 6! DK

—r

Gither tnsts and declamations J Alre prove @ dichinrazion
{Heat trantmant | Tratamanio lermico 1070°G

o ntimixing checkss by PMI) Controls snfimasceiamsnds madlare PLY o O

isual and demenslonal sxamination (, Control Waiug & dimansinals _ QK] ox

Eddy current testing / Controllo Eddy coment ASTM A 889 : (=T =1

Matarial in sccardance with | iMetarisl i acooms 2 NAGE MR 01.75 2000 (HRC =22} okl QK
o wald rapalr A

S darsima rpsrasoes medians seldales

Tube= zre oo from mamsury costamization

fbi aonio assnli de confaminaziong oa mmrtunauﬂmrmwﬂ
ATy daclares that the product | b compiianco with the ardes
La DMV ciciiara-che @ procotio @ i caranmitd sfording

Tha Saltvorsd material hes boon prodiected snd tested on tha Iniln'uall order/item n® D'IJEIHN.E-EWWHM

¥ mtarisis eyt & sialo proditio a.iestat sul prdina/bosizione of produBlne (ntame ff* DOOST4 ZE4ED0001

Tha matarlal k5 |n acoordanca to EN 9021 6-6 . . .
|I'|l rrdlerale & copforme afa EM T0216-5 ) J

Date ! dals 03ay-20005
MY Inspactar .lfrmr.rn'ruqua'-’rﬁ S.lg F. FtA_E-ITT“I

CanRrmation with riferone rma Freagies Equipmanl ncive 0FRAER )

The werks 8parmios a quadly manegemon] gpsbam Sai his undarmons a apesiiis sswmant far mirerte fic preazaim el prent and b
earlified by o compatent hody (TUV-CERT. Mo} TORIEMMACY

ckirrasiony dpunssanio M oherTha GRsamentla lm & pesione SRRREC

Lu.uuhmw.mﬂuawmnmqmmﬁﬂuwmﬂmmmnflmmrwm“ prekaiia
#d # coriVestn de wy onnaliee cotpanns {TUY-CETT. e

LT, Lo L] Suvghen, N Ceiwe Dumig o oy Jekerrs g
oo’ i W T e Fy ol 9, 1 Tt i 1 B et s
cagrd ord. I]I.“m:: b h;m e l'-ll"‘m. o Fwa

Dy STAINLESS Haliz 5.1 IS0 8001 - 1GQ N 9408

Page 109 of 176



30 June 2010
Y. Orlov

j . UMV S 1AINLESS Italia =.r

Wim Pab, 30 405D Eiriis Vialping {33)
Tol: MISSTEEY - Fax ;30 ST1E24
emial: dormaliatn@dnmees ainla. cam

Eﬁéﬂq‘!{nﬁmﬁm&

e FICAT DE RECEPTION B Sails 1/3 S

e ABMAHMEPROFZEUGH!S e frage el 1 -
3.4 - EN 40204 : 2004

HedH*Hr.
DG.0HET

Purchaser/ Ciient | Bestelier Thynssnknipp Schulte GmbH . ' !
Address | Adressa | Adiesse Borsigetr. § Ratingen . |

‘Customars Order | &' do commands oferd | Kundanbesielung  RPE-5300455040 date 2800005 | ‘

I'l:llnr!l-f Order ! em N° comm DMFosls | Aufmgsnismmar DODOZITTEID0B0CS .
P-lrl num'hir.l Pant numbsr | Tallerummer EMOT0I00241044 .

Fﬂﬂ.lﬂl"ﬁﬂ!ﬂ’&p.’ﬂd‘uﬂ.fEmmgnh

Iﬂ-nmhu Stalniess Steal Cokd Finiahed FFp“ Eﬂm Annpaled In BMIMHMPHn Enda Hm Cut m
Pas Acer ox Song Soudure Finis & Froid Salubiinis fizeud beifanf faoum Soupds dequens, Meass, HHMM:
igeferigle, rahtose Edslstahironns Lasungagegliiht - Meldlischblank  Enden, gles, sboesshnitan
Specification | Spéciicalians | Ligfenorscniten e :
AD 2000W2:2004 EINBAUROHRE ASME 5A-112 ED. 2004 DIN 17458 PK1 07.85 NF A 497117 0085 ASTM A 3120480

Grade ! Nuarees | Stahlecrten

10407 14404 ZZ2CHDT-12 26 GNDAT-11 TPME TPIEL
leranoos [ Towmanses | Tolararnzan

m 1030512002 AETM A 280-02 AW
riing | Mamuege | Ketmeeichnung

{LOGO_DNTY] ASTRMUASME AFSA 242 14401 4404 TPMETPIEL Z2CHIM T 2T6CNONT11 MBT SEAMLESS MHET
:I'.I}E!.T]HFE 18 x ECH bos 10,3 x 241 TWDH\H IF BUNDLE {BUNDLE)

Hsat No Waight Toallength 0O W.Th,  Lengte
(CouléelSchmelze N, MasseGewiht  Leng.ist. DBAD EpAWD  LonguouriLing
apzEs 84 800Ky G260Am NFETE  SCHEDS  SODTO00 mm

oL a4 4600k =a0em | 02 244 -

HDII‘I FCoulde ! Sehmeles QD2EE
Melting Prosess ! Efeborufion | Erschmalzungsas Electrie | Eleciqdous [ Eibosizhl + WoD
Chomical anafisys .-"Cm‘u:rdrfsﬁ;ws nf'mqr:n:jﬂl'-m'.sl:ha Zusammenastzung (%)

[ - e 8 W m 8§ © Cu Me N8B |
in I 18.500 2000 91900

Hox | 0030 10000 200 0080 00300 16000 1000 240D 12800 00015

| Hesl L 90E 63551 189 0047 00053 17200 8128 2080 11910 0.0641

Mechanical and Metallurgleal Propertion
ﬂnr-ad&mﬁ'uum Mésanigues of Mitelrpiques | Mechanische wnd metellirglache Kenmeore

- .= —

'I'lnlllﬂ.'l'lﬂf Trachon [ fugversuch [t 20 "C)
Dimct. ¥.5.0.3% 5 1,0% UTSE BISEVSe Elshmm

RpOa% Rp1,0% Fm
Lorg/Trans MPa MPa WPa % %
fin 2800 24000 5500 46.00 200
Max BEC.00 144
Me 297881 L 3355 37015 BS4E L] 48,00 mf 885
HARDNESS TEST Durnid Hartaprafung

Mol A IHr. 31788 RS Roquilredl fmposition Erferdesich MAE max 50,00 Rosuflt! Resalial [Ergabnis §3,00/34,00

RING FLATTENING TEST _Aplatizsantan! { Ringlaliersuch
Poquired { impostion | Exrderich D63 138  Rusull] Rasulsl | Emebnls KJ Bon 108

INe I it o |
|at. e @L}{

Page 110 of 176



30 June 2010
Y. Orlov

_' - UMy 2 LAINLESS Italia s.rl

Wi PRE, 30 240563 Coaia no fAG)H
Ted 2 RIESTEELY -Fax ;096 G79R2L
il devialfBdmnysminkiacom

INSFECTION CERTIFICATE
e CERTIFICAT DE RECEPTION
ABMAHMEPRUFZEUGHIS
3.1 -EN 10204 : 2004

Hm::: :Iuﬂ @"

Pazeipageitete 23

[FLATTENING TEST/ Apafissarmant [ Ealvarsuch
I|ﬂ:-q1.ir'pt:| ! bipasition f Erforderlich ASTM A 895 NF A 45-853
CORROSION TEET ! Comosion [ Harosicnstest

[Required | impastion | Erforderlich ASTM A 262 PR E
|BEIFRI:]EFDHTE.‘E-‘H Cevrasion / Korosiomsle

Required I Imapsition | Edordarich EM 150 3659-2 A PR parl 2 mok. A
CORRDEION TEST/ Comoaien J/ Kormosiansizst
Required | Imposiicn | Erforderich NF A 05158 T4

Cihor testa and doclarations / Autres sssals ef Déclerafisns | Bonslige Prifungan und Bestdigungen

e

Result ! Resutat | Erpabnis OKJ en /OB
Result | Resultat | Ergebnis GKJ Bas /OB |

Pesult | Resuifsd | Egebnis OK T Sop | OB

Rl { Rosuital | Ergabris OK F Soq 108

Haeat treatmant 107
“railement thanmigue 1870°C
velirmebahanchmg 197G

tirne 2 min/'mm followsed by rapld cocllng

Tamag da maimbion 2 mndmm suhd par eimidzssmen! repide
Helazeil 2 minmim mE schrelar Abkibng
{Antimlxing chacked by PMI

Confrode and-méiange par AU

Prisfung ouf Werkslotfverwechealung
Visual and dimensional ommingtien

Examan visual 8 oimansioood

|Elai'pzl'1llqu'|g unel Magskon|ralle ]
Edely surmant fasting SEP 1628
Centola courants da Poucawd HEP 1925
WWirbalBramprturg BEP 1523

o wald repair

ucwnr mégaralion par soudue
F~ine Reparatrschweigsung

« abag ar free from marcury contamination
Prs da confaminalian par is Mercun ou fun ob 585 COMPESENLE
[Rohee sing frel von Ouesksibarvesunreinkungen
DN doclares thak tho predoet is in ecmpliznce with the order
I0MV déclane Gus o produt est conforma & g commands
iDH'-." besiastigr Dess das Produkl nach dem Aufrag ke
riaf In ageordance with AD 2000 'W10: 2083+TRO100

Materisl conforme d In asmma AD 2060 W {0 2003+ TRO 100
Migleriel entspricht AD 2000 W 10: 2003+TROMDD

vé matadal i& In accordance to BN 10HE-5

tdatonel conforme & la parme EV 1025 6-5

haterial enispaicht den EM 10218-5 Vargzben

Matarial In accomdaney with NACE WA 01-TE/2003 (HRC==23)
ftadarial conforms & 18 rarme MNAGE MR 01-7F 22003 (HRC:=25]
E.llf&rl-u_d :rrI:Endﬂ; HAZE MR_N-‘."EEWI [HRCe=22]

| — E—

g8

gRE

ol

g8

OB

Page 111 of 176



- . umy =1 AINLESS [talia s.rl

30 June 2010
Y. Orlov

WWim PR, 30 24383 Cewlts Volplng (BU5)
Tal'| BIE.07560 « Fas 7330EMEE
il ARl R -aka w ol 204

INSPECTION CERTIFICATE
BT CERTIFIGAT DE RECEFTION

34 -EN 10204 : 2004

Mo N,
0G.O0487

Page/pageiEeils 473

——— e T — — i —— = -

n‘idﬂlm by manufacturar B represontative

r:'al.i:ld per fe raprisantant gy producter

[nibgl_!dur-.'dr.a (3]

Priviung durch Werdreler des Herstallers
Wil mapectar | Contrive Quaktd [ Der Wercsachverilandge F. ANNIBAL
Fab-2008

i, E— — | — B L TR

s FmE o with referincos to Frsigero Equiprnn Ddocthe SR

Tha wsrks. opersias & Sl manegemoriayams (ki i mdesgeon 2 apacific iasesamein b saiorisis for praasErs equpmem and s
partifed oy & com petnnt isdy (TUW.CERT, He: TSI

O atian sospaman i Dlmeive Equipsmants sul Freesm BRE0EC:

Liesind BAEIUT U FyEmR o0 manpgemeel 28 13 quavi s & Tl Toed durs dadiaien apdcifie pou e monlau Eof BLpwTI Foi
pmeaion b qui el pad i BaF w Rl smpln! [TU=CEAT M TA2IEMLE]

Besiigers is Bazug aul Cruskgerdterichisie STISNER:

Das Winds wardel on Quailissmmnozsomenispelan an, dem b g ol \acksizfe B35 Dyuskgents alner spaefischen s uslaaogen s
\rid wanaiar Elandgen Sk [TUV-ZERT. B, TSI auiiktan sl

Thim cadficsa i jssved by 3 eampulortoed L partboud a4l FEORIE parur CYAIATR Metes Feugain i ceich olp qulimalached

sywinm dnd b el withoif sigaodme, In cxcw tha  dondiafd! at il a1 v abiw papd Eignatae Ao ﬁr erpield wrd chie Unloeserf geidy. n

pecnt el e eigal cetfoe waud mlaata @ kS 0l paRsasITCe Ferigingl deiivrera use ke, dasp der Egasiirre d=

ougry of B, i irast aliesd i ochiommiy tathe o, B Seva allaus l oomlarnldh AR Soh ne, Crignaorugsisess piem Kodl arrizien lasg

reigenal gra, Eking upmn hivaal the meosnattify B 5 pnenEeant (20E i mapornabidth pou o mies OTOE Iriismung wf den Ofiglal

Jor mrey antwsetul oy nel wlowed wes, fury alavalah  sages lihas eu nined b, Tovis oilemilan e parsdegEn vnd tbapminTil eabi op

waclipr Petaii=glion wil e siicject 1o v laar cosirgision sarerl puscepibbas demram deg Voranhuomusg i e o praltig urd fkgoe
paumiies #gales, Viswandung, e Verinmenesg urd'eder

Falschurg wird parihiich voriogt wirdin.

\ 2 ¥
£3 B
DNy STAINLESS italin arl 150 8001 - 160 5404 - 150 14007 - KGR AZFS IGQ'-
T -

Page 112 of 176



2.0

30 June 2010
Y. Orlov

E)

Timiti 1

UGIME & ALT IRNLL CERTITICATE TS BN 1020459,0 H-Hi:H ZN0GKEIO0BARE .5
ARCILON ORCUF JICERTTFECAT TR RECRPTHM M 56 100047, 1
R AAHAHMTPRUTTZEDGHS DI EM Ik | oy
ALp i prky o Do s el FOPTARE M dappher aiiredag s SOOSTL W THED Wil cosras W 5500
:wﬁz:ﬂh'ﬁ:m'ﬂhldm Gy || eerillo mer. UL §377 00z by TNV MR TBAE
Tarie J0EL sldaig 8
LR, Famguspn e J1 D8N - BT & @8 d3LaFTENa
=
Manefechiree's ek anker paenses EPVEVEES ok Porclaasr auline cravlgias Porehescsrs snder nmbir
PE e oo sl ko arke pdasivion 1 b Pt Chierd cllow deim i it
‘Werkmubrapuzmeny aar Ao A | Rl b iwpdliales Fippltrg e Kasdrrhou Inerar A1
SUASEL1G6.S22-RA0G0, 220/ 22 ' 2
: e e —— EﬂlHEHI.I"IZIE_JLII‘:
Piradict « Proidali - Krasspnin Dintriner it
W Faiile it e
WO ROCSEN, MEEILED X PN Ak maeait i Kunde e
FLEMHIT 3 CWCIN, ARSINTHTCLE COFHRNEACEDZO0D
SEEEESTAY, ETATET M EERCIET _ am
[T | Fimish ‘rx [Frefucl udiscry casdlinn
n& - Farda P 1 P
‘IJ::'J-: ealkoag A wr Sane: o VDT redns caig L e e
[o5 LORIE=/NE SHE L4040 4T i Fnluing wunsy
[hashi b 140 (M <05R TIND JUELILS =2 Hypermrga: 1050 o
o 1edi-E 0T Wil LoddBeSLoddEL H ) - b
| RaSd0in Beddead She JLELIAR 1 - Parreu sir- i S
X3 CHRETREG 17-13-2 Lt )
A0 2000 w3 200 == A0 FOO00 WI10S2008 -~ EM 13945-272002
I ROCORDEWCE WITH DIR 17445
m
Hl:rﬂﬂnlhqul'“:: I'l'"l'lll:_l Rl Tk ymens iyvm l'l'lﬂﬁrl- |
! - = = i Aoz *P‘m' ternbd 1
ool 1 Hel F v !“Ll'-:ﬂ‘l an
HY e uivin .l P B czali i « Sidwwdz B [ty T —!"'I""-H'l' I._ —
i | b 14350 K3
H Fach Hiin Ciralchi
ROLLLATA F RO4LLE 6,00 &= |=u-an.4;|n - =
SR e CHEMICAL ANALYSES - AMALYSE CHTMOUE - CHEMISCRE ZUSAMMENSETZING
Tl C |8 jma | B[O [Me | [ W |8 |F ]
Megubraldiogd e 19,90 | 18.Ba| =.88
Aaeiuduring Heod |o.a3z | oe.v8 | goan | amee | Eosa o.808] a.e3n| &, a8
Casd Realywmls o, q.41 1.4 | 10,04 | 1603 L u._:'ul o,337| e
Emalysz craloa

Tt o sl L1
W—hﬁ-_f_lh:ﬁf (=]
" ITANICAL FROF .
M + Tismph | Teit Termp prwsae - i
Dicaskan (10 Wl alTaide CL EETET aitsw Flekdl arefigin | Darewde b
Wlmﬂdlﬁ t . b e |“ = I e urand L iyt vzt oA ey
A [T 1T ﬂ;nl_um Pratezimg ] Moo M Tmmtiasg
. [Roain T Hr® i 0 T T
rds 220 460 San [1] 40
e BRI ‘L] - e e . Y
1| T |nkisdeed 2 LEL) 281 57 58 &0 IR
[
Fmirnr . -1:‘- I:l:' lﬁ{:
=1 (A1l Ei% [=F] 5] fral En
rmipue] sl g S e Cn bt
Formilr apiidiongy J T'.pi":'mu [l 2rel Suuplz
e mrian L Thickress
a7 5.%3em
Eil 1200 38143 : cnl =2 i, cul cal
o —_— A B: i 0:
Tha deltvery b In scimrdancs wis fle arder Chrgeika i lspeclion
: iy | ENgemer ci'ee orricn maadis
Fr e & L
{{ _ N Ketnlborgical Departmest
A il - Al - L - 18/32 /2005 I, VANITRAFPEHR
Dlirectbam of B sl gl 7] [ kg, basp arel 11wt
Fhrdairm oo cpmraen gt Towasba ds g, i & i .
[RE L o P Poug i fer I e, e Tha lpecmr
T. Tismasrvoai - Wit o gy i b o e "H. Lz r=grrey
11 T (o i Lk o [ =
L. DOCMI PRI
=) Ref, N= 23

Page 11

30f 176




30 June 2010
Y. Orlov

e B ) o Isaposy
R BRASIMET INDUSTRIES CORPORATION
TATEBAYASHI PLANT. JAPAN @

2741 BHNIUKL TATEBAYAS-D GUNMA JaPam TORZT =t

Abnahmepriifzeugnis B

[nspecton Carnfcate)

awwhs. 1S3
Beachalrlpurg Gbes Weskstn Hor Ghungesd. LE/ENI0201 fSnerstie |
geen, DRS04
Ceitificste of Matarisl Inspectan 3, 18
(accorging o DM30049)
Rezater: TRIKYD ZAMGYD CO.. LTO. Basreikni, : 21852
|Cusama b (Ceder Mo, |
Prifeersmstang:  Nahslose reatferi Stehisshra ;:;tn:] iggf:; ig‘gr{l:l
{iessmerad &oveiz) {Seamle: stainiess sied pipes] 1581-37 1572-7
Andoerengen: ACC. TO DIM 17458 CL.L1-WF A &9-117 1580=6
{Fegaroranin]  BETHARSMESSET1ZAAZ21ZC .0 AEP ,MRCE MROL-7S
vighate: BISI Z1&F3140 ’ Ausgabe.
7} {Mabwialy (Edion] Q08
Lie i puritang: K
|Defwery conditon)
Crschmelrungsart; E.
{Sasiting Procesc) .
Hamngrichoung: BRASIMET ASPEC . FEHLS S Techen das Lardowerks: @
{zwging] GRADEFSIZESHEAT MO, (rard of She manulacae |
Wlareabedi dor, L . Sramgoed des YWerkes o ren s ndsgan E}I
[ruditarind b {Insmncio’ 5 shamaod
Lifarg g Latemn ’ Daorn oo Aonshema” CGCT. 25. 1EEE
[Colimary Voluma) Ty &f Ingeasort
P b.| 5t Gekzanl Gegansiand Iﬁuh'-hl: Seetmal i br Pyt
sl (oleces) [Aartcle) fruschad  [Heal da. ) [Tes: bz ©
Aohd (OO} [wT) (L) | .
370 *:;'Jz.l:li‘lﬁ ® L.SMM X S-FM (1&91.1mr | OES (WAD1S1E | 15EE-Z0:
P " " " Ill:l? Vanl4al 158F-572
| - " e N ) 243 |vadlsl -1563-57%
230 12,0Mp % L.OMM ¥ S5=FM (1255, EM3 | 51 [wanzs] |]5E]—'|..-"]
- " = " ’ 2L IVEDZE] 198k=1 71
?i0 " ' " (lisbeMyr | 72 |usmqs 1581-%5/1
- " " = _193 WEQLSE 15E1-3,2
154 10, 0MM ¥ L.SMM £ 5-TR {BST _ZM» | S8 |UE'EI]'1I:| 15E|E|-lf"._
"_:_ Erpsbniz der Prfuse
- [Maselis off Inssection) T-:-l::uarai_:l_l__l ,den .!"i'jl"!-'----?---'—-!'—:- Be
o - {dae]

4 e prumisien Antoegerungan s It Anlage ed
[ Tz I'ﬁalul'ultmnnb are ftfied s pes ancioiere )

-1 Ariagen ViErgehms der Brifing W

cnolosuies] [Recudes af fespacton]

)

& Werksdashvargt 3ndlge
{wark' @ InLsEeEtes]

= i ORI ALSRIEALE

4] : WEAEL ; J:
WL e TaET) o di l_”: n '-\.'.j"_-"uilj
1 o R % T )

fiet. N B

'ugj_gnl!!l_t___dﬁ _;Eim;':ruhmtm'nll damby BV-B
W Adad meiTh apreamzni u,f_a‘-'_T_tl'-l'-'Ba:.':?"ﬂ @ b

Page 114 of 176



30 June 2010
Y. Orlov

BRASIMET INDUSTRIES CORPORATION
TATEBAYASHE PLANT, JAPAN N

271 BHaN UKL TATEBAYASHI GUNKMA JAF AR B

B {Cetfeniz Mo. |

Abnahmepriifzeugnis

flappasman Cerifleate) Blatr-Hr! .:_.“,5
Fachalnpung dher Werkybeffor Fusgen, 3, 18 | Ehemt-2ad
pEm, DM SESE
Cartfeae of Moedal Inspecdon 3,08
{acooeding 1o DigdSapeg)
Lerfang die Leforung.
(Dedwery Valums|

|.=-:"5.h'| Srdickxzhl | Caganstand E:hr'ﬂ.‘l Schenelze-khe. | Picbe-MHe
Thesl {@ipces) [aerielal fluberz} [Hezr Ho.l | (Tess bol
T N D
f Rame| (0D (Wi (L | | i
| B - " " " 130 | ¥edlsd | 1580-1¢1 )
3 La0 ] 12.0MK X 3,0MM ¥ 5-7FH (797 _EBM) 36 | vBOFEY 1581=3/1
= = | " - ! 133 | vBEOZE]1 |]5JJ'_ 272
& 154 | B.OHK X 1.0MM ¥ S-FM CRES &M} 100 | vadlel La3va-2rs1
| = | B " = 132 | UEOLG1 157E-2+77
[y 253 | LO.OkH ¥ 1.5MM X 5-7H  (1591,19H3 2 | VBOD1&O 1560=641 |
N = = ' " 1e0 | VEQLeD 1580-642 |
| = v " " 251 | VBD1&D 1580-2/5 !
I
[

— | . S N — i - — N p—

L]
P

i . Tatwbayeahl = § . cae N3
o 1 4= 1o
i

|

R |

~Eir W erksnac B Andigs

{wark & InEseetan]

T b

Page 115 of 176



30 June 2010

Y. Orlov
: PRASIMET INDUSTRIES CORPORATION
. TATEBAYASHI PLANT., JAPAN e
S MM TATEBAYASHI QUMM JaPAMN
. o Anlage 1 e ZdupmE
Ergebnis der Priifungen S ———
{Tesi Romales) Fraf-se, . THGI5-%
Elﬂ.h--_-El.""El
| BeschEgung wnd AUIRESEINgG ghae Beanpsstandungen [14ed
sl impaction and Dimermions! ehack ) (Satisfactoryl) {=neet, Ha.]
1 WasEerdncin ung’ 2E00PET 100% ohne Beransstaodung
[Fpdrostatic bat) . {Zatisfactlary)
1. Bagfaltemsuch; A330 ohme Beansstandung
{Fapmning test) {Satisfactery)
1. mfemmmrseen: A2350 ghna Beapnsstndeng
[Dxity wzsancing kest] I (Satisfactory)
4, WirsaETrororStg | . ohne fearsstandueg
|dsciarefion of mildy cunest mesination] (Satizfaclory]
& Die VerwechilunzsaGiung swos je Aohd@age durchiefdnrt: ohne Heansstandung
T [Check mpsinst mamrnl mieen was (iomed) (Satiasflactary]
p'_?'r. Togveriieh! TOM SHANFF*¥  Enstnlesy sizhs unten
.E__.I' mm s b B -
¢ Menuifs OF tsnaf teas:  pos b
Prate Alrressurgan o Snack 15-Desn Fug- Cabnuagh Hempkuapen
- Prabestabs g mLE agrinze FeRlighe auf |Hemariz}
He Brete @ Dice o, 0, Hgtenine
Snecimen Sove of Test Pace Praaf {tIPrmr} {Tensile Ek-u-:iﬂ-"-]_ HARGHESS
™ Wt [ Hrass :] Skipss WEneng an TEST
o Clamets 0.3 affzet
wrel wiwl Thickrics
i . lKks1 %5l R
AntoidErungen: Mired din - wing HRI ORI MK
{Spac, Valut) il 23 . | 0 e | VB 23S J
ooy Pt
1SR2-3/1 12.02 ¢ 1.51 I7.6 BZ.0 [ .0
15282-%/2 11L.98 1 1.67 iv.2 El.4 f=1 ] 7a.E
A1 SAFI-3S5 12,05 ¢ 1,54 L Bl1.3 ai.¥? TE.5
=LSEL=1410 11.%9 0.%8 A1 2.2 GBE, 7 el
15R1=-1/2 12.00 ! 1,03 368.2 g2.¢c &2, B L2
15B1-53/1 17,06 ¢ 0,99 3?7 ar. 0 63,5 .S |
1581-37% 11.98 = 1.02 Id.3 BE. 3 - l.
15380-1/1 Q.97 1 1,32 35.°9 7e.T &2.5 | FR.E
- |1580-11 10,01 ;1,49 37.6. BL.& .2 |7B.¢ :
P [iss1-2n 11.96 i 0,97 38.5 az.0 a3.1 | 79.32 :
. . |1581-2/2 17.02 ¢ 1.o0 FE. T 3.5 61,2 7o 8 :
Bk | 157E-2/1 7.98 i 0.99 6.7 EI-I az. % 791 i
=T 1578-2/2 B.04 | 1.06 | 38.3 e £3.0 |79.2
| 1380471 10.02 ; 1.49 | 38.1 87,2 333 |79.:
Tatahdyas ni . Han I'! J_":I_:___ !' I.';'-'-E
......................... E
O.d,ﬁ,:.:ﬁm@
s | -

L..-_:_._.:_'____,_._-———-—-
Digr Tearvysachwiritinpigs

el @ Inspachar.

Page 116 of 176



30 June 2010

Y. Orlov
]HL&'S_IMET INDUSTRIES CORPFONRATION N
TATEBAYASHI PLANT. JAPAN @
211 SHIN L :l'ﬁTEEI-'-'LTAEHI GUMNMA JHFfb . - .

Ergebnis der Priifungen

[(Test Hosuliz)

|, Besichigung ued Aummaiiing

[Wima spection wnd Dvmansizngl cneci)

3, Wasserdepchprdung:

[ Hyarcamtic Lastd
1. Angralneersuch.

{Facwning mac)
1 Fufwepitwar pach

4

a3l

A3 30

DMl Exgandng iesch

W belsnramigriiiong:

|Gedavation of eddy currant ecsminaBas)

. Bogwargusn

B,
T R EL

Die Verwachshungsorofurg words |6 Ramdinge durchgelohrs!
[Chock agminsl rrataisi mizap was oafomed)
Erprheings glehe unken

EX T T

[Ened, 16 Cemifizats M
Prifsr,  TPRZE=L

Blarshe, =45
T1M2)
[ Ement. Mo. )
100% obne Beanssiandung
. {Zatislactloryl
ehne Beansstandung
(Satisfactery)
ahne Beansatandumg
(Satisfmctory)
ohne Reansstandung
(Satisfactery)

chae Beansstandungen
{Satisfactory)
 2500P5]

oRng Beansstamdung
(Satisfactory)

[Spsufs of tensiie et see balow)

] - Hﬂ'rlcw.pﬂdli Srreek 1L-Dehn Tug Oaheongs Ermeskungan
e Frobestabs grangs -Er-nu Featighait auf [Remaris] }
Pis. Bree ¢ Dicke od. 0, Baieran

Spesimen 5oz of Test Fises Freaf [HPm-uf]' {Tens"! [E'ﬂﬂlih'ﬂl" HAROMESS
rg. Wit [ Sireis } Stress Slrangih, a8 TEST
: nr Oipmoier L affsa: |
el wall Thichnass |
- e KSI KSL Lo=%dn |
Emianase_ wggr | King Hing - i e EC MAY !
(Spaz. W1 el It 235 e, | i ¥ rmin [ 33 .
L [ i
| wp I
LaBO-</3 .97 | 1.53% 5.4 ¥E. £ =L YE.EB
LED=4/3 L. 0% I 1.87 ET EZ2,0 &5.3 |?':'.E-
i
i
i
Tatshsyasal L' PO, L. 18995
|dabe’
oL Dabe fasna2
e
Dt Warkssachesrsifnhe
Peiwl’ s Insoeoiar!
GifiALE

Page 117 of 176



30 June 2010

Y. Orlov
 RERASIMET INDUSTRIES CORPORATION
TATEBAYASHI PLANT, JAPAN @
| BT SHINIUKU TATEBAYASHI GUNMA JRREN o

[End.to Cargifizeiz Mo}

B, Schmelzensnelyse: flgha umtEn Profur T¥a23=5
(Meat Analpsizd {Zas below) _
' Alasttir, S5
{2/}
[{=
Sehmeleurk NE. | 51| s p & 1 Cr e k T |
{Heat Ho.) :
s Ma | b, hlaz, wae |10.00|146.0802.0 =
et 5% |i oo lz.00 o045 o.030 |1e oo fie 00lza | |
]
& a0161  [p.019 [p.39 173 [0.031 [00OB (12,80 [17.65)2.43 |
ﬂ i ]
|
WEDZS] 4 ol e .72 [0.078 |D.003 12,35 |16.53 12,17 |
Frmibtele [ k
faria
vaka sy (MBO19E 0,020 P39 (L7220, 038 0.006 [12. 66 |16.67 |2.1%
I::lﬂﬂplll
FEINEA M o0EE 0S4 LLFI 0.029 12012 !'.2 g2 (37,0012, 28
I

0, Korosions ordhoeis (D8 B2904) Des Saterial 50 beatbnds pegan Inmrkristeting Kodbsion,  SRTISFACTORT
[Carasaen wnEt) {Tra mairial Ts reslstant ngaiest insrgranda carasan ASTH E252

Tatobey eaki M LY 18m2
[rE

Ry, G Ml fans>
Wi:

[VFark' s Inzoactar]

Page 118 of 176



30 June 2010

Y. Orlov
2924 080
‘ f.-‘-\. venier DAY STAIMLESS INGPERTION CERTIFICAOTE M. #EL0nNTg
» i P
ITAUA e, (UNI EM 10204 3.1.8) Page
#
24062 COSTA VOUMMO (B @
CUSTOMER®S ORDER 95/197 ELMINGE SREL
tI'III_L ORDER, ¢ ATEM A7110%F2/01 0 LOCALLTA CaSnIMNG FausT Thia
h . 20080 ALBALIRATE MI
f T
'I,'. IIIIII
FRODUCT .I:HFILEEE ETAIMLESS STEEL PIPES-COLD DERWNM- -aLC. T ASTH & 32r ASME
5f 312 BEC. IT IN TF JiaL AN TR 316 BRIBHT ANNEALET FLATMN EHNDS
PIMEMEIONS: Lyg. Fram La. To 0.8, ma H.T. o
kitalal oo 10, 200 2,410
HUANTITY 1 Me 143 Ea G485 Ft FZ11+11" Les i075,1
TEET h. 37447 T W. IF50040
ISI0ON TEST + 20,00 :
TEET SPEC. 1 LOWGITUDINAL SECTION EET LAY
(T YIELD POTNT 0,2% (MFg i reguir sin 03 Fegull  FEX,S
TENGILE STRENSTH (HPa 2i_Pequir min 514 resulb &30,
ELOnIEET IO : I“'ﬁLIBH-ﬂTl‘-‘D DN 2" S50,0 mm
14r: reguir. TAE L

TECNOLOEICAL TESTS PERFORMED Hi
FLATTEMIMG TE=ST

HEAT M. FEoo0
= P =i
HEAT AMALYSIS %
C Ly 0203 Fin 1 44 |
Cr 17,03 Me 2,14

LFERK-TIGHTHESS TEST PERFOSHED WIT
HYDRAULIC TEST FRESSURE

ISUAL AND DIHEMEIONGL CO
S TSFACTORY RESULT

TRRKE:
THE ETEEL IS FRODUCED By

THE TUBESE HaVE BEEN

WNTROL OF

SaLUT

FLL TUBES HeVE BPEEW SURJECTED TO (2 P

SATISFACTORY RESULT.

THE TESTS HAVE BEEN SELECTED BEFORE CUTTING

Fraraa it
™ Fn:mhw FcEsuLT§~ Ak, a.rd™

PR
\%“r‘-ﬂmr. nE ;i

Fi

E'\ 26

O, 0EE

H SATISFACTORY RESULTS BY:
17,0 Hl'-'n'-‘-

THE TLI!jF_» HAS PEEN L.HHHIED Dur BWLITH

e

I PETIRE G [

I| II|'|'
:lt 5
ELECTRIC FURNADE e ...._Iﬂl.lr':'J AATEL A
"n"llr" o o ,I-ul.'ﬁig.!_
1aw TREATED AT lovo~cli: i Odp g 4
[ A My )
E XA T WET T s - v e o meme

TUEES TO FINISHED LEMSTH

P i:“ﬂﬁdﬁ-! lices P“ ﬁ%\ "'M 'W%Ei'ﬂd ""'\"‘!I:&_-% BEEWM" n:ﬁl
lm h- L]
il-l;:m f-l’-lpindnlhl---prnn'-lnlm-lud wm-ﬂprﬂhhdhiﬂmthh- HE*HP“E:"
baTeE D. M.V BTATNLESE CHIEF aF 3
ITALIA SH.R.L. IMSPECTION oPT E
211041599 Ivan HEMEBRINI L :

Page 119 of 176



30 June 2010

Y. Orlov
e T.T.l. - Tubacex Tubos Ilnoxidables, S.A. ':.“'3‘-_—]1
- - i T
. 3zLE1Z now: 0
HMILL TEST CEERETIFICATE a1/ =
A J 10304 3,1.B I-_.h..u.c'?.:unl 11.07.2001
CUSTOHEL | AAUCORLUBL, B-H.L- o JERI 2B/3,/01 N REFEREUCE: TE14 ]
AT A -SAJ1ZH-00 OD.58
AOLIT. SpECE (HASE MROL-7E-00
ympTe: TrE14-%3165 pEMEEIoME (60,33 K 31.77
PETERIAL |EEANLISN STAINLESD STIEL TUBE
COLD ROLLED PAASTVATID) 71 ]ED
PLATH BENDS OQUARE CUT, @_
[ 5 1" [ —— ~HENT- . oF - -WEIGNT== =TOTAL LENGTH- ’
he=iti ] ==, WA .- PIECES i ~=THIT LENGTH--
-} 278D 138 5334 BEL, &7 § = 7 HIR
s 2ETER 331 STEA 1.44%,74 5 = 7 WIR
HAH MATHERTAL
MLLTING PROOESE: ELECTRIC FURHMICE + A.O.D FROM: ACERRTAVA
FEELED BARES; MACRIETCH TEITING: GO0
(4] - He o k. k] ML e Ha [T} L]
L 39758 ©,031 1,83 B,é88  0,E37 0,MLE 11,30 18.80 7,18 8RR 3,001%
e | L 29754 0,933 1,43 6,0 6,0@@ 4,M10 11,10 I6.7E .18 &, 3@ ¥, 0000
o I97E3  n.833 B85 O, 464 a, 038 a,M1n 11.4% 16,14 J3 iR &, 3% @,0008
= ga7ER  n_E3@ 4,65 6,458 a, 02 3,80 11,13 LT .18 b G4 B, 0013
F
S8) Be LABLE; & FRORET
IEAT TREATHENT
EQLUTION MWEMLED 1100 "C WATER I:I'lmlﬂ
I I T ——— 1T, ¥ S ————————— U R BB Rk
HRE. MR TEEP, ssssscHER = ——————— & -
MEAT THET BN O RP O,.3 RP L,0 F Y H3 FiEME . MINTEOH AERALSE
30758 T8 ag BeE,0  IT0.0 05,0 &A8,0 62 &3
297595 @d 2@ 543,10 a2%3.0 485, 0 &0,0 15 &
FaTEE E-L -1 7.0 {1 205, 0 5a,4 Td  TE
TEOGLOGT TATS
FLARTTENING TEET. @0C0
FLERING TEAT: &DOD
RING EXPANDITNG TEST: G300
MITALLORGTICAL TEOT )
ENTERGRANULAR CORBOSI0N, R-263 FRACT.EZ", DO@ 50014, OF AOF-168 Ti: GOGD
How DESTRTCTIVRE TEET
100 & RYDROGTATIC DRESIURE TESTEDR AT B RAA , OOATNG 0 SEC, GOOD
STEEL CRADE CERCEED ON EACH TUuE Y GPFOCTROGRATHY
MSIML CHECEING OF BEARCH TURE, SATISFACIORY
VISUAL IHSPECTION ON EACH TURE, SATIGFACTORY
OTEER MATHRIAL SPESTFICATIONA
| i 17458 FEL J HF R4AIL7-D7 1.4401-1, 4404 f E2 OHO 17.12
kNS
TaA
THBACEY k] 3.7 ABTH-ARE A-RR 312 _TEILL-316L - 'DT-:'I' 17155‘ FE1
L.4401: 1 %308 -117 B3 OB 17.13  SALE WERT .. .-
NEMARKE
T.T.I GARAMTIT QUE TOUS LES TUBEE LIVARS SONT CONFIEMES AL EFEC.E DE L'ARTICLE 15
OE L' AREETE MIKISTEMTEL DU 34 MARS 1378 MODIFIE
Caum, 25%, Pueml,35¥, Hc=i,05%, Rcfol KAHM2, Ba=i,% * R
| mReoR T.T.L.
| Tubzoas Tubos a5, 5.4
EQ e
ey -
L] _-_r-I-|'|‘— Ja-
N= di rif.
Ref. N
Cliente/Customer: ETTORE ZANON S.p.A.
Ordine fOrder r 2E50037 -16/10/Z001= FPosiz./Item m,.: 2
Deaoy.: &0_33%2.77 TCZZ9P0603027T {)
Cage/Mark n.: 29794 Qeat MOy o 33,72 MT
0D.d.T. n.:5437 * Certifiad True Copy + Issued 31-10-01

Page 120 of 176



1.1.1. = Tubacex Tubos Inoxidabl

Wb R P o A, B I, . TR, bl AT R S, i

MILL TEST CERTIFICATE
EW 1DZ04 3.1.1

.-I?'ﬂ—-
[N=|

30 June 2010
Y. Orlov

es, S.A.

1L, Q7. 2001

necas 11 .07, 2001

TLUBACFY = P
COSTIMER RACCORTORI, o,8,L. Trm 2GRl FAfigon EUR RIS ey TH 1A
STRHOARD AoBRILIMN-00 E.3N
AL ey JHAECE WROL . T <00
HEARE TPI1l€-31EL prHErsToN: 60,33 K 2,97
HATERLAL CTAEAMLESS STATHLESS 8T8l TODE
COLYL ROLLED; PANSIVATED;
FLATH ENTSE AQOARE ooy ? 1 I 5 D
AV |LOsh . BRVEDN WIN, Lobh EN LONG. R{R _2)==iidsod o,
|
i
iI
T ) iy Lher fos mOTE reen cesse
AENGH 1 - L I\"'-u-r-r-l-l. I:.'.hl :rdTll:m:u u'.'."'-."ﬁ.ﬂl
) II;T-::':EI il HEFCHErn e asrm
SIEWRMAN reoesres e wrmma s 8 i
[E I1MNet = g e g e e AL
p— | ‘ T SEEY e [ ERTEE PR ey
E J-Iu | B o 0 oerE OF T SRl celTels mepgy relooe B
:_i. ML B rEnd IO D CTMEETELE O T O R e
TRy “:"1_::!-:__'- FhTee® |Fe iegrrnlaly for 079 SCIMAPS On eud

-

ETTORE EANCH S.p.A.

ZE50037 -16/10/2001-
TCZ2OP0E0302TT ()

Qca' Sty @ 3372 MT

* Certified True Copy *

Cliente/Customer :
Ordine/Order
Descr.: &80.33x2.77
Cast/Mark n.: 29754
D.d.T. n.:6a437

ia e dieiivmnl b bresed by opbcsl e Sing epmiam

e LT TR PP Py R Sy P——

Posiz./Item n.: 2

Issurd 21-10-01

il

.

=
ﬁ.mhlh

" L AR

Page 121 of 176



T.T..

P Bl B A7, Tk BT, ol 8, b ' 24 - 11 AT TRDRRD

30 June 2010

- Tubacex Tubos Inoxidables, S.A.

MILL TEST CERTIFICATE
EN 10204 3.1.B )

Y. Orlov
[
RiMAE 238177 AR
Ly g i

Sd1.0
L 3-1-4

"

A=5T,0 I.I:I‘ II 73,0
A64.0 27%,0 "0,0

U HMR DI ICATS - METALLURGIEAL

|:'r|'.'l:|

TI'JH'I ADT. K_IEE PRACY. "E¥: Goon
e L --*--f-?.';.-'----* iz . BONY DEFTRAGCTINE: [
165 & HYDROSTATIC PFREESORE 'I'l.r.'r:n AT S8 RAF B TEG
STENL GRADE CHECKED ON EACH TUER BY SDECTAOSRADIEY
DTHIRNATONAL CHECHING 0N EACH TURE, SATISFLRCTORY
VISUAL INEFECTION ON EACH TUBE, SETISFROTOEYT

s Hch R E S
'r:l::.

Phiaros. -, -
_n.U.IP-I = JRNLLLT .

o
[T T s .

a,
a.

qr, =5 E k'“uw
SRR - atmAgE T P e

T
12 A 'ﬂ* m-'.F::r ar MR TOHT sTaTaL LT -
aLl T FET S536 115.': i
“H*.::'g;:::;:lln' UM R RNE ML FERZAL,
PHROCZLS  ILECTRTD 'F'I:I'F.Il'AEB L A D.D. FROM: ACERALLA
PESLED BARY: ¥ER; HACROETCH TEETING: coom,
oo e lHENT g TEeTE. L a WI on HI o
zAZ  Di030 .43 0045 0/033 00601 11013 I6.70 3013 B 3a0e
. LB01 13,1 oT
(2l I'-I mﬁEr (] E'E'Eﬂl:*. s 5 e
B TR i A ' H HENT: TEERTHEENT -
!I:rr.-mun mﬂ .I'ET l.l:lEIJ' o.0. SURTER
e . [ SR N ‘g H’-r--_i-'\---------- JETMe T A B
; Lﬂ\i":ﬁ—\%i o .-E_ Lp e L
B : L :Lai J|.--.'- « ﬂ;ﬁ"....—-:'

& gEc, BooD

= MM EERGE
[ | HMTARE .,
B
BaLd A
noLo o

TE @40

PE1

TUIMCE
1.4403-1. -I-Id-l.

0,33 X 3,77 ASTH-AEME E=-53 1132
13 &

W MIIL:I.?

i s

el

b T

Pty £

T BM..I.I:I'I:‘IT
DE [ RRTICLE 15 D
Cendl, 35%,

Pe=l, 0%

IJE 'I‘D'IJE hB‘E TUBES .f...'l:\':n:l;:
LY ARRETE MINI
=0, 0%, R<B 00 ¥

e I
HH KB-KIS.

EL OO 3!

fH==0, G K

TRALE-3 LG
HLE HERT

COGF OAME
PM'HE LE7e H.I:i}IFIB -

bBIpd 1T745E
FHI

UE BEPEC.E

AF [LO=%, FEVEOS M

rﬁ‘

L% EN TLO®G. Ri{A _.zr:-:.u\suu

ELECI &,

4. 01 REV.I RDOENDA © NED BRCE MROL. Y5

be e revide mmer 1
) "..u I ewlyiiall

- = - lu|.|=d.|.l 'I T
= = Lin " i nam
SRSIF P §eipyie M1 W B ."'.l.!hl L wl I-:_-.“
Ny STISRAN AN SR AL PE e =TT b maerd e i

N® di rif.
Ref, N= '

Clipnte/Cugtomar: ETTORE EANCH S5.p.A.
Ordine/Order : 2421052 - 131/5/9% Posir./Iktem nn.: 1
Descr.:; &0.33x2.7

Cast/Mark m.: ZAP Qeart /oty : 20.92 MT

D.4.T. n.: * Cercified True Oope + Imsued 25-05-55

Page 122 of 176



30 June 2010
Y. Orlov

| o @)

SCHOELLER
E LECKMAMN®™

CELSTAHLROHE
Bl aud iR B TaimLSE
madloih Bes iereuy

ARNAFHMEFEITESTGNTIS B - INSPECTION CERTIFICATE B
CERTIFICAT DN RECEPTION PAR L'VSINE 3,1,B C.C.P.T0,
nachfasearding ta OENORM/DIN EN 10 204-3.1.1

schoeller-3l8ckmann Tare, joeckr CTLLLS |!
Edelacaklrohr RO
Rohrocrasos 1 gelpaffazz2: LS
k2210 Terpibe, Austria
val; -43 026307316 &&F Datun/Dabe: 79130
Faw: +53 026307316 EED @rmall n.REs [T 1 1
Boatallec/Perehaser /Coosat CAKE
BOHLER UDDESOLN ITRLIA SFA BOMLER UDTEAOLM ITALIRA S7A
| DIVISION BCHLER - FILIALE DI MILANOD DIVIS[OWN ROHLER - FILIRLE DI M
VIA PRLIZZI 99 VIAh PALTEIT 50
IT=20157 MILAMG IT-20L87 MILARD
TTRLIRA ITRLEA
goitall-Hy, /Eucchasar o Order He/Ho. de caosance; AE00LIESET
nafrcaga-Hr. SHorks Osdes HofHo. de covmands dfuping: 0404073 3
Lisfarschoia/Dolivery notes/dedg d'oxpadlilon: 04040737 1 Date 29-08=-14
nnuugn.iuf!faﬂunt.fr:duih
SAHTLOSE ZOZLETAHIACGHIE - SERML., BIRINL. STEEL TUBES/PIPES,
EEE MEAXS [ GRADE RI0O, 1.4401/1.4404, TPILG/TPILEL,
TUZ2CHWDLY- A2, TUEGOHDLT=11.
RUSF, H = KALTGEFORMT, HARMEBEHANDELT, GEDEIAT,

FIMIEH H = COLD F[ﬂisHED.HIAT-TﬂIMED.!IMED.

LTEFERANG ®eCH [/ TECHH. COKD. ADC. ASTHM AI1Z/AIILIH-PSR,

ASKE EECT.II PRAT.A EAI1Z/EAIIIM-1030 ED..

| DI Z7458/07.0F PEL.1, HFA a5-117% FEET, 1885, HACE HRO1VI- 58 ]
RACCOLTA M3 ISPESL, TOLERRNZEN ¥ATK | TOLERANCES RCC. {IHI MR

EM LE0 1137 ud .97 DISTE. AETM ASIOSASIOM-3IE, )

ASME 3ECT.IT BRRT.A BAS33/EAZIOM-1998 ED.,

WFA &5-117/5EET, 1955, CINGEEHGTE LAWGE / RANDOH LEWGTH

zia0f T260 MM

&REL

Lisforung/Descr. fLinka d2oor.s

Foa chrassueng Mefisa Cowiche ek Schaolie PTif-Nr
Dimensions Juanzity Mebwadghe P2z Haat Teot -¥z
Dimensione Baidg Poida nek Fed  Codile= (]

lﬂEﬂJ;}:il??m,l'E'II'EISEI"IJE-."IED‘C3K?EHH-
_—e—,.—— 146,00 M 4T6E,00 RE  152 252050 L1o8qEL

Erpwiarin s Profoe pesiTest BenuliEesckas doe soiady; SCHOELLER-ELECEMANY

Bre priosllien Asfredoranged B arRL EDELSTAHLEOHE AG

T rratoerl liad Lewn FevBIERed @ peenrdees o the neqiliesrams, . 7

L waterit] 4 zie Lewvs COOiTTre s sxigeases, g SRR

FE. H. HARATS

Teichie do Lol Lelchin i Padine DN HETRESA OV LLTRITE)

Frard af Blum lemes SBS ipekl B Pupeties (OREY DFECTORL ENFLET DB TR

Hirmus 0t e Sppvad du I lwpesirur —

M= di rif. @
Rof. N®
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SCHOELLEA I
BLECK MAMNRK
EDELSTAMLROME
EN&R b iEie-FFaneqi §iF
vadiLien Ty s TEFRLE
AEMAEMEFRITRENGNTS B - INSPECTION CER B -
CERTIFICAT DE RECEFPTIIOM FAll L-OSLHE 3.1.B C.28fp.T0.
pachfaccprding to DEMOAM/DIA BR 10 204-3.1@D
Echoeller-Bleckmann Tort. Jeorks C21116
EdeiAcahl-ohr AG )
Rokrsrrasse 1 Saite//Page: 241
A-Z030 Tarnibx. Aupryia
Tel: 43 DFEILFI1E 4EY Dacun/Data: PRLOD4
| Fax; =33 ﬂ'.!_q}ﬂ.-'!;l.ﬁ EE23 wamatl: Mlgl.huuhnr=:bur.:n.=5

Chemidche Fusammespsetzung/Chemical Compooletion/Ccompogition chimigua (%)
w'| Echmalie

Haat

syl € BL HK L -1 CR B NI 20
293090 0,017 0,330 L.5%0 ©,9026 0,003 16,910 2,070 11,570

Mechanischa Elgenschaften/Eechaniegl Feopartien/Characc. ascasiguen
Prif-Mr Broben-He. HAE HY
Tedlb-Ho Sample-no. HAE HY
Mo, Egr, zample-ng. @\
max 50 10¢

168453 1 T4
] Tl

TEXE APO,2 EFL.0D ERM A3 e

ar MER HEy HEA ¥ %
min 05 40 515 43 a5

Ak 10

' 3 5] 254 3zl f1 ] LE] &6
-~ 101 8 k-1 311 575 1 LE

Esgabnisse waiteror Prifumgen/Pucrtier test cesulif/Régultac dfautrz essaic
AUTFWELTVERSUCH: I[N CRONNTG

FLARING TEST: SATLEFRCTORY

RINGFALTVERSUCH: 1M OROHDNG

FLATTERING TEST: EATISFACTORT

BESTEHDICYXETT GEGEHN INTERKRISTALLIWE KORROSION ENTSEHECHEND
OIN =051 /D10 B IED 3651-2 VERF.A: IN ORONE:
THTERGRANCLAR CORROzI0ON TEST ACCORDIRG TO

OIN SA514 0I¥ EX 140 365!-2 PRACT.R: SATISFACTCRY
BESTAMDIGKEIT GEGTH IXTEAKRISTALLINE HORROSION ENTEFESCHEED
MFA 05-1%%; I# ORDHUNG

[HTERGR. TORR. TEST ADC. TO WFA 05-1%5%: ERTESFACTORY

L

Frpitniz dor Priffungen/Ted Beuk Mool des ssels: SOHOELLFR-BLECEMARY
Dt pamiclitzs A pfinzraapen sind irfui EDELSTANLAODHEHE AG
Tha qumerhl pad ke foekied 1o wsordaes i de sdguotmisl,
L vpeesdial o ok wouve coslnose wig daigeaiss.

.f. HARATHER
Tozkar dei Lisiodein kb= 4o Fradni; @ DB SRR R AT YT RS T LMD
Propd of Massfimere: S EnD Tt ol axpeese RORKS [HEPECTORL Ex P o2 UASEY
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%

SCHOELLER
LECKEMANHN

ABNAMMRFROFIETEAIE @ - IHIPECTION CERTIFICATE B
CEETCTICAT oF RECEPTION PARE L'UEIWE 1.1.8 C.C.F.W.
nachfascoxding to CENORM/BIN EW 10 204-3.1.B

cengalleor-Bleckmann Lerk, fErTE) CIL115
Edrluotaklrehr RG

Rohracrasse 1 Eeice/Page: 33
R-3B30 Termiiz, sugkris

Tal: «83 DREAVGSHLE £53 ODatumfDate: 5010043

Fae: +33 O3E30/316 683 s-mail: heloa. harachasdahar 2o b

greTiyDIOE=1T GBGEH INTERRRLISTALLINE FORROSICH ERTEFROCHEWD
ASTHM RZEE Pract.E: IN ORDVLIMNG

INTERGR, CORR, TEST NOG. TO RSTH A2&2 ERALT.E:
VERWECHSLIMGESFRUEFIRIG P2 JEDEM ROHE

MIT "RONTGEY-FLUCRESZEMZ-AMALYBATOA": IM QRARIG
MRTERIAL IDBNTLFICATION TIST ON EACH TUSE/PIFE
BY *X-REY-FLUDRESCEHCE -AMALYZER®: SARTISFACTORY

whsUuGseestiHT BB J SOLUTION ANWEALED AT
L0EOEC, Lo HINUTES., WASSELSHQ

SATISFACTORY

WYDRASTATIC TEST AT A0 EAR[1400 PET ACC.TO ASTH ATI0) i BATIS.
EISAT HYDRAULIQUE &0 BAR FUR CHAQUE TUBE

{1400 PEI SELAN ASTe A¥I0] ; SATISFRISANTI

THE TUBES/PIPES CONFORE ALSD TO WRLE STANDRRD MROLTS-33.

2E5 ICHT ISUNG UND KACHMESSUNZ: IN ORDETRIG
TUSFECTON AND CHECKINEG OF DIMENSIONS: EBRTISFACTORY

EEMEE T CHNUNG M MARK NG : WERKS TR FF /MATER TAL= REMESEUNG/ GIMENS 10X

-| soHMELEESHEST WO, -Fl KR, SLOT X0, -5HLES-H-TEL. L1

ERSTHHMELEZUNGSART FSTEELHAKING BEDCEES: EF-AOD

Tre reieria) Bad Bidn fornaibed tn smeopdasts i Ovt reqelicRena.
Le marsiial § 88 mouac cApiran gus eadgsaiar.

e,

A 1
F Erpebais der Prifusgen Tyl B Tieclat do caals: SCAOELLYR- ALECREMANN
O poralomn Aolesdemanges Smd £PEAL EDELSTAHLROME AG

o TEEmACERANTIOE |

Tachen doy Lefeichs: Trche d= Bk
Bousd o Meralvitirir DV Symiel = ipear PSR ITECTOR LU EARERT b ey |
| Blapacn de Vupipss Fztulc a2 Pl poiein; f
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PN D B LPREL O R [ S ST W

; el Png: 101
[TAD JOB M. | 352797 46 POS. 002 MR 3MT . 30,00 KI3+7 120,00 HEATICOLATA N L4gd78 EREEGL 4

r O TELETE o A S e

' @artifina‘ta :

. CHANGWON SPECIALTY STEEL e e
Cusiomer - 'I'll.%%a&hh—u

Changrman Works

BO. 11454200
= TR/ Acchin B oERILFTT CorMMEBRCiALE Spd Dider Mol EPAADS 4= i

Sionl GrodiSposificiian : AJVITPINEL ANTM AJIZ-83K

i iEEr BECE BT ST TURES e To WTH iz ¥4 wia

_ enlis s TPMES 3L DAAL e dng '
) i FEER R by LEssalr, S2lumied TREATEGT AdD FlciEn  Flio

fesan of Dulivary 0 SUHARITON PREATHD. CIMT FIMENED, FLalk HHB.‘M:J:?T :rﬁt -

Dimanelzng a| Tos wal
. Langth ghe
Lal Ko Buwdila Ma, on wes | wr oA L atigth {'.[ Hn A Taal Mo,
1454 =200 | S0-041 78 ¥ 104 1] IH 198 00 790 | 5420=1-5
FETOTALY % 33 7940

B Compomliice 1) :
Haal Mo, B
o al an B 8 i I i M co
I
Auim M Ll O 6. 3001, 00 :
mex-| .30 .75 | 2.60 | .040 | 030 [12.50008.ooolz 200 . 204 ]
LARAT4 L[ Q31 34 | 0,27 | L0026 | 016 117006 9e 02100 | .16 :
P | .ozo .3t [ .27 Joze | .ons 11.08007.0802.120 | .15
(. 2% OFFRET Washia el Prasarties
Tuat Ko, Wi ,"""'“_"', !EI g Headnass fmpast Tast
MEA I N " HAB - 1+
Rusg I 205 515 45.0
PR, BAO 1] i
34 2= 235 556 55.0 af b
5q20-2 [ '
A4 E0-3 b7
TE20-4 =]
Hd 205 ET
manding | Flaitering | Flaring | Hydrosiame rﬁ;:" “'g:é‘:‘;:'“’-“’l_l Oleaniiness [N}
Ol Ta) 1300P51 | po. | om (] oA ansp | sadmet

|
[ialalb GO0 fl%ﬁfﬁiﬁéﬁg;———
[= T
Ackidond Ramerks:  CASE NO.: TAa,15-4 @I\E,{ (LAY

SCERTIFICATE ACC. TO RN 10204 3. 1BiDTH 500445 3.18]

=CENTIFY TO ASTHM AJ12(97ED, ] ASME SANNZASED, ESEAD, ITPIIG/116L,DIN 17458 (B5ED.,
WNIEL . 4201 /1. 9404 CLARED . NFA 49117(85ER, } TU £ § CND 17=11/T0 & 2 CHD 17-132. ]
—CORROSI0ON TEAT ACC.TO ASTH AZEZ PRACTICE E(STED. ) fOTN 0914 U6ED. } /NFA 05150-T1
[BIED. §: 0000 -HARDNESS TEST AT, TO HACH ME-DI-F3(9TFED.). -P.M.T TEST : QO00OD
“HELTTNO PROCESE:ELECTRIC ¥.0.0  -NO WELD REPAIR =Y.8(1.0% OFFBET JaZ&iNPA
~HYDROSTATIE: TEST HOLOTHG TTIWE: 0 SEC. -HEAT THEATMENT:3 MIM. AT 1050 C.AND W.Q.
—CHANGWON STEEL HEREBY OQUARANTEE THAT ALL FRODUCT HERE CERTIFIED ARE TOTALY
TONFORM T ARTICZLE 15 DATED I[M 24 MARCH |GT8 THAT MEANS (a0 ZOHAN . (P D. DSHAX
ML OSMAK . . HRGROON/MENZ HAYK, BM{A-2); 10500K M2 KIN. yATIHLR 5, A5VE IET MIW.
i, e, Max, |

TWERERR coilly, the the materal deecred FOTE s Deen

taetnd and samelbes with ha terme al fha croer sacirac,

-

Q1AM 16, 49

[ ] [
i) COMMERCIATE N" al rif, stugEmn
OUEETD DOCUNENTE £ RIPRODGTTD THIE DOCUMENT 15 REFRODUCED BY A @T’
UM BISTERA COMPILTEREZATO BD E © COMPUTERIZED BYSTEW AN IR ROsFORLE T I
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Original

WELLSLINK ENTERPRISE LIMITED @
TEL: BEG-T-7293031~4 BEL MO TEKWANS HWA ZNDRD,  URL: sy calamion. eom
FAM: 89677123623 CHIEM CHEM DIET, RADHSIUNG -l
BEG.T-T2EH2505 TAVWAN, RO.G, calamaifisss] net v
BRG-7T-FRRO204
MILLTEST CERTIFICATE
CERTIFICATE OF ANALYSIS { INSPECTION CERTIFICATE)
T PADE :GOFD
PURCHASER | METALSTEEL DIVISIONE DI 30, OE. FAR. 5B4 OATE 1 ALOSS. S
COWBODITY : STARLESS STEAL SEAMLEES PIPES BNO. © EHS0MLE (REVIEED)
SPEC. § MATERIALS ; ASTHM A312 -4k TFI 165161 RONO. 1408
Ceptificate [V Na.: CADEOD
BUNDLE WEIGHT
oI WL PIECES HEAT NE.
1rrnn-1J (o) (i) 11‘}-;;35 KO {legs }
[inch ) [mh}
19, [ H0TmR | L | 6o~70 | 05736 7 % 10503-30
G033 an %.%ll 1 1
A 20, -z atiwn | 60~70. | 057182 145 $ | 1es07-10
LR 305 am 03,36
2L - SCH 108 G070 | 055299 74 334k ) J0504-152
430 m| 305 - = ¥
bl b 205 108 a0~ 7.0 Mi=T-14 3b {1792k ) j 15-7-24
ﬁﬁ.ﬂmc?ﬂm (Wi% ) I
C Mn F 5 8 | M Cr Mo
LR SO0 | S0 | S0MS | SO0 | S106 10001400 16.00-1500 | L0300
(] .003 a7 TE | o 035 VA T 02|
00@s | 067 0.5 | gan 021 10.1%8 1635 706
(3] 0.0z 0@ | bmE | oand | nes 1035 213
Hemd 2 0021 03| G0 | 0003 | nat | 1035 680 | 313
. __..
oEE VTELD ‘TEREILE Enoy
[ELEMENTS STRENCTH | STREMGUTRH Hﬂ{ﬂ;:ﬁ:l mmw FLABING CURRENT
. [Mpa) | () TEST ¢ e TEET TEST
=105 = 515 =35 [00% )
lmold | ZE0 570 5H.0 (7 7 Ok, oK
TicaaZil 280 535 51.5 (513 EE] Ok O
Ticmin21 05 A0 &0.0 (23 i (=1 L
(Ticanaz I 540 57.0 [ 73 57 O,
@l THICHMESS TOLERANGE AZ PER ASTM AXi204b THIE MATERIALE HAVE BETTN MARLIFACTURED,
HARDWEES TEET FER HACE MROTTE-2003 THFTID AND EXARINATED [H AT, WiTH ALL THE
BOLUTION HEAT TREATMENT. 1050°C 2 1,15mmin BOQUIREMENTS OF THE ORDERED STANDARDS
R WELD REPE YWAS PERFORMED AN WE COMFIRM THAT ALL TEST RESULT ARE
FREEFROM MERCURY CONTAMINATION ACCEFTABLE PER ORBOINAL REF. NO.: 2005-3--+-21
PMi TESTING DONE. CRATER My & 2005
COMDITICRE: COLD FMESH / SCLUTION TREATEDV PIGKLED  PLAIN END:
WELLELINK ENTERFRISE LIMITED
Mermibelurar CEYSTAL BALACE . -
R Ol = <
Ns.DOT, COPY CONFORRIN
Lal o TO THE DREGIRAL
i | E.7. fietalstesl
,T_ simnless = ..'g.ll:-..‘:"..’!. 15
\ = div. el Sa. 0} [ B
|
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HEFECTION CERTIFIGATE AND STATEMENT OF CORFORRITY

CERTIFICAT DE RECEPTION ET DECLARATION DE CDNFGRHITi I

ABNAHEEPRIFZELGHNIS LUMG [EEREHN STIMM LIS

ERALARLEIG
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SUPEAVISEE LISHE BARKEE
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PECHINEY INSRECTICN GERTIFISATE AMD STATEMENT OF COMFOREITY 14z
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FE=TY T SH G- | - BN L
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ALMIT DATOLAE
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Cap. 50C, B0.000,000 EUR INT. VERS.
WAT. ITOD571320076

P, BOSF1330078 C.F, 0Z187A80087
REG. [P, ADJO3 - T334 REA GDaFd

30 June 2010

Y. Orlov

CERTIFICAT DE RECEPTION 3.1 (EN 1020&:2004)7

{(R03) MUMERO DE DOCUMEMT 2005036331
PREE 2/2
SSAT DE TRACTION AU ETAT DE FOURNITURE -
af, 020000172577 .
PECIFICATION EN 10002 {C02) ORIENTATION DE L'EPROUVETTE: L
. RM RPO2 A z RE1
HITE DE MESURE MMM MMM % % HMM 0 6 6 2 4 3
) 5.0 D
BTENU €05, 00 274,00 55, B0 75, 00° 324,00
558,00 274,00 57,00 75,00 321, 00
' 598,00 " 287,00 57,40 74,00 316,00
€11, 00 280,00 54,00 74,00 327,00
IMENSION DU GHRAIN
ef. 020000172577
PECIFICATION ASTMEL1Z --
BTENL 4,00 6,00

ES FRODUITS SONT CONFORMES A LA DIRECTIVE PED 97/23/CE
ES PRODUITS SONT CONFORMES AUX NORMES EN10272/00
JNTROLE' ANTIMELAMNGE AU 100&.

JHTROLE VISUEL DES SURFACES ET DIMENSIONS

JCUME BREPARATION DE SOUDURE EXECUTEE
KEMPTE DE CONTAMINATION DE MERCURE

35AT DE CORROSION:

SEL. RSTM A262/02a PRACT,
28 PRODUITE SOMT
YFERTREMPE 1050°C/EAT

/ EN IS0 3651-2 (00) ):

38 PRODUITS 80NT CONFORMES AUX HORMES UNS S31603

35 PRODUITS SONT CONFORMES AUX STIPULATIONS DE LA COMMANDE.

CONFORME ,

CONFORME
CONFORMES A LA SPECIFICATION ASTM A320/A320M-03 01A B8 CL.1

SAHORRTION RU FOUR ELECTREIGUE + AOD + COULEE CONTINUE
7 ACCORD AVEC LA NORME ENM 1027B/58

ATERIEL PRODUIT DANS UN SYSTEME D'ASSURANCE QUALITE EN ACCORD
J/EC UNI EN I=0 2001:2000 ET QS-9000 ED.3 MAR.98
SULEMENT POUR LES BARRES EN ACIER LAMINE'-ECROUTE'- RECTIFIE' ET

JUDRES METALLIQUES ATOMISEES], CERTIFIE PAR TGQ.

M TARERES A A mm e

-

(PFOUR CETTE' DERNIERE
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COGME ACTIAl SFECIAL EJ.I\. - -

T s ”%?*’R"&’immmzzau - .
cu E: CAP. SOC. SD.O0D.O0D ELR iNT, WERS. -' - L

T annaE G, 0217380087 CERTIFTCAT DE RECEPTION 3.1 {EN 10204:2004)

RAEG. WP, AO0O3 - 7234 AEA 0474 {A03] NUMERC DE DOCUMENT 2005036331

PREE 1/2

W06) ACHBTEUH COGHNE FRANCE S.h.
W07) W. DE LA CGM&EDE Da CLIENT - COA3IOGZ0 0 6 2 4 3
W1} USINE FRODUCTRICE .: COGNE ACCIAT SPEEIN.LI -~ ROSTA, VIA PARAVEER 16 :
Wi5) AUTEUR DU DOCUMENT = SERVICE QUALITE
W8]} NOMERDO DE LA COMMANDE DE L' 'USINE * 25052352 /20 (A04} SIGLE DU PRODUCTEUR .: COGHE
IWCIFICATION o ChRS-E ANFORDERUNGEN = .
1) PRODUIT 2260 PEL LAMINE ECROUTE-2B  RONDS IS0K11
i04) ETAT DE LIVRAISON - RS HYPERTREMFE
i11) DIMENSIONS DU PRDDUIT IMM} 65,000 (R12) LONGUEUR DU BPRODUIT (MM): 08000 fOE200
302) WUMMCE DE L'ACIER : wWar. 1. 44D1;"44N IMCO316L WNURNCE INTERNE : F316L 1.4404 - T
30B) WUMERO DE LA COULEE : 572152 (B07) HNUMERO DE LOT : 042830
106) MARQUAGE DU PRODUIT IMCO 316/31EL SIGLA S0ST. N. COLATRA : 289

j A LA SPECIFICAIL oL.75 [O0IF

5 PRODUITS SONT CONFORMES A LA SPECIFICATION Ebl 10088/ 3 (95]

7.1.4404-WH.1.4401

88 PRODUITS SONT CONFORMES A LA EPECIFICATION DI 17440496, W.1.4404

JALYSE CONFORME A LA SIS 2347

JALYSE CONFORME A LA SIS 2348

i5 PRODUITS SONT CONFORMEE A LA SPEC. NF A35-574/50, NUANCE Z7 CHD 17-11-02

38 PFRODUITS SONT CONFORMES A LA SPECIFICATION WFA 35 574, NURNCE %3 CND 18-12-02 )

38 PRODUITE SOMT COMFORMES A LES SPECIFICATION ASTM ALB2/A1EIM-0Z, ALS3/A193M-03, A276-031, A479/R479M-03 ET ASME SR1B2/SA162M-03
4193/8R193IM-01, SA479/5A4T9M-01.

'"]I'J._} COMPOSITION CHIMIQUE - DE COULEE BELON ASTMELD1S-E1DHE-E2185

020000172308
,EMENT = si P g Cr Mo Hi Cu
ITERT 0,016 0,500 I,HBD 0,028 0,030 o, G'?‘J' 16,600 2,000 10,000 0,500
LEMENT o
ITRHT : 0,120 . L

3SAI DE DURETE AT ETAT DE FOURNITURE

of i 020000172577 . E
SECIFICATION® UNIENISOE506 ESSAI DE DURETE HB
ITEN 80,0 -

3SAI DE RESILIENCE AU ETAT DE E‘DURHI‘I'H'RE

af. . 20000172577 .

SECIFICATION EN 10045 (C02) ‘ORIENTATION DE L'EFROUVETTE: L

240} EPROUVETTE KV .

203} TEMPERATURE I 'EESAI e 20,0000

JITE DE MESURE J N : X

ITENG 266,00 277,00 274,00 278,00 269,00 244,00 208,00 269,00 270,00 274,00 )
273_,0!] 276, 0D

oF - 4303 D Se-25 Bw
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lai @ 12/04f2006
?%,g bl g s TRANSITION JOINT INSPECTION RECORD Page 1/1
: Faw : [33] {0}4.72.02.68.01,

d'affaire | Job #

Client | Customer

i® de commande client/ Cuslomer P, 0.

# |Date et visa du contréleur {4jpufob

Signed and dm%—'

59 FAMNON 2870018 .

Diamét i Lect j |  Epaisseur Ch ek

Nlarn_ “la e Quantité Pr:s:nanlgle test d Eg:gh":fm interface alu the: c_vcseﬁ pour snéwme Observations | Remarks
ITEM | porhe, |Plan Drawing Siacs Q“ i o O act prhs { hellulm | AlwsS Interfsce cxilaloy e e Contréle dimensionnel

kit s uantity | FHydrauwic 68 glium Tesl 1 \aral) Thickness m Kygen Dimensional examination
Diameter . Fressure Iax. Reading shociks Bervice
mini nomin. cleaning
1 50 8561 2 8 75 BAR - NO NO '
fosasd |2,7212,35 JES

@
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ATTESTATO Dd CONTROLLD - WERKSZEUGNIS
TEST REPORT - RELEVE DE CONTROLE

Acciaierie ~RELEVED)
' '

Vaibruna ...

BE00 VICENZA (taka] - Vials dela Belene, 25 2. fenteo gorciatoo * Covllfoaie v 233T2003-F
i 2 o

. [ 2002 14305-
Panmis . ﬂmm'l_'-i-rr 2 K 45727
Pt
i e ATER, ¥ CONF, mmm'g_w
:-'5'-: ACC, VALBAUNA SPA- MAG, PARMA ) e
Prodinas: A-l:-nlnlEFllE\".ﬂLEflurM:.p.:. Tige o dlabwasona: [+ AL Punzong oy oalasale:

LTS P | i s D
FELATO SOLUB. . .
Cipako (Vo - » —
] Al8E 51816 A ASTM AZTE 20000

—— CEIG ?LPE;&E CF
Sl T.S18318L .

- MVARML AKIV L
T Poam fypare Frm—— (2] Lighaices I o o Pase Loroe
| B = == = | E|E|¥E| B
| 1 TOMDD 8500 DoaFTa

A LT

;%vaibmna s.pa. ‘—'-_-'_
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30 June 2010
Y. Orlov

Mg Wegea s Miarn 131 - RILA, Taa3 ALCOA
; Rl .
CERTEFTCATE OT 40k Lanh e AR ERE c GEAR
THEPECTTON CERTTFTOATF _"rTrE
ARMAHHFEPRUF ZFIGHTE g i
CERTIFICAT OF RECERFTTOM BECAEE g L8374 A0
v = mﬁ
CLER oA mﬂ‘iﬂlﬂ
T TANOH ETTORE R.P.A. SN 1611087 = FDOI
R B
[ =l
Vo . cdeb LT JaTIi1E GEEING e BEG
GG G G ETE =T
S i R g
b B AN CLomT W, 00 C-VATA T 1008 —— ENED T4 .
B (IR BELERE]
MEMMWWMWWWHIM ]
Cadrce |1M.=-_M.Hn_?ﬂa._'cr-~ muf  wTn na s aTd sob ¥ SE]
LERE7 B,L5 0,7 0,00 0,07 0,4T 8,00 D00 0,08 000 a.0a 0,01 4,00 0,40 0,00
S Win, 0,30 0,00 0,00 0,00 0,35 0,00 m, 00 9,00 000 0Nn 0,00 0,00 0,00 D0
ML aw. 0,80 0,30 0,0 0,10 0,60 B.05 0.0% 0,15 0,00 0,00 4,10 0,00 0,080 0,00
rmmmm:mmlmum&uu:_mwmmmim _l
!
mm { e ApLT Bk il
Lol &
o] STTTE v e
11308 289,10 21,0 13,1 =k}
:ﬁ:‘: Min. 1R5 15 11,0
noewss  NT pO0ES
;
]
b e i f - sty . r
Fieuat 0t 1 i e 2 1k v el Lﬁwm#rﬂnflmumﬂ ﬁﬁ;
Mee. PAT ELE.
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FROGETTO: XFEL
FPROJECT

COMPONENTE: CRYDETATS
COMPONENT

'1_.'F|'T'_T'|'|
(e Ih JOB | BT _|DOC. Ne.| HEV, | SHEET
@ En 'I_1||.n.| ._Il.Id_Lm = - Sy —
SCHD ITALY
wm | w 01 1 177
150
CLIENTE : DESY ORDINE: 650 /430630011
CUSTOMER

ORDER

DISEGHC ;o 28701, 001
DHAWING

WY FARBRTCA: 10%44 - 10345
WOHKS Mo,

TITOLAD: QUADERND D1 BALDATURA

TITLE : WELDIN{: BIMIH

L

7.5

[
1 AS BUILT EDITICRN & qﬁﬁ!ﬁ'r .r' CORNIANI 15120
EMISSIONE =
il 155UE JB ADS 0 1507.046
DESCRIZIONE REDATTL) VERIFIC AT APPROVATO OATA
REV. DESCRIFTION ISSUED BY | REVIEWED BY | AFFROVED BY | DATE |
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Y. Orlov
Dwg. No. 2870.0.001 N.F. ! Sheet 1 of 1
Mfr' Work 2870 CRIOMODULE TYPE 3
wps POR WELD IDENTIFICATION PROCESS MATERIAL
Dwi. 2E70.1.001
| AT BEMNNGE Al=h2 15+121 5235 JR
WEM OBEOPD e+
287017 VEN DBO0204/E B1 111+1M 5H5 IR
2RT0HA 6B | 01-02 114 7+
28TIE 16 091 o 015 14111 5 235 JA + A304L
ZATO/E | WEN DBOOZOT/E WE 14111 5 735 JR
207008 D2NECE Fillel welds 11 5235 .JR
{ Filal welds an 5235 JR
PHT1E { Bulld Up 111 E 300LMo-17
_Owg, 2870.1,00@ — _—
ZETONM 188 D2 io 07 — DB — 010 141=111 S 236 JR + AJ0dL |
20707 *0BD1 A3 o AR 141111 Asnal
LTI T G4 1o C7-C10-C12-C13-D1-08 14 A3DAL
2870/ 204/00 £11- €14 - Fillgl welds 14 A30AL
- Dwg. 2ET0.2.001
| ZAFOAO ] -7 15 A31EL
R ] Fillet weldls 141 ASTAL
2870/20 / B2l - B2 bis 141 ASTEL
_Drwg, 26702003
287020 | ! I B22 - B23 I 141 I ANBL
. 2670.2.004
AETOT MY 520 o 533 — 55 ko 526 147+111 AZ4L
AT 20400 Fillet welds 1H AST4L
Diwg, 2670,3,001
ZA7T0{13_| VEN DHODZ5E/3 B33 - B34 - D34 141 AZTEL
2B70/14 I B3] —Ba2 141 AL 5083 = AL BOEO |
ZETOVE 0ATS0 Fillat welds 141 Al 10504
_2HTHE 106768 Was 131 AL 10504
Dwg. 2670.4.001
2aTv12 | VEN DEODZSESE B43 - B44 141 ABEL
2aTv4 i i— 141 AL 5083 + AL EDED
2ATOME 10570 Filiat weide 141 AL 1050
| aATorRd 15THE WS 134 AL 10504
~ Dwg. 2ET0.5.001
FETOM ! Filkt welds 141 A316L
ZATOAE | WEN DEODZSES 5] 141 AFTAL
_Dwpg, Z670.5.002
FATOA i Filigt welds 141 1
| EAT0ME | WEN DEQOZSEE B5Z — B53 — D51 - Oag 141 A316L
Dwp. 2670.5,003 -
EATOM i C51-CE2-D53-D6L WEE T A31EL
BETOME | WEN DEOD2SESE BRE 141 A3TEL
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Y. Orlov
WELDING PROCEDURE SPECIFICATION  |FS 2HTT
E E.AN 'D'N Ray, Mo
: Epezifiea Procadimante di Saldatura Date 070748
) WELDIHG SPECIMCATION CONPORMING TO EH 108381 Pag, 1 m¥
Walding process [&s) T4 JETAW] = 111 (SMAW) Tyomis) Banual WWELE M 10811
JOINTS
Joints Design Ses Sxetches
Hacking Yes Oihers MO GTAW
Backing Malerisal (Type) Vitald matal .
3 [naatal Nenfusing Metal Eg@_ _
| |Monmetallia Hhar =
s ]
w
BASE METALS (EN 15808)
F-N" Groups N® B.1 1o P-N™ Sraups NT B.1
EpecificationType and Grade A240 To 304L
lo Spechicalion Type ard Grade A240 T 3041
Chem. m&.-mmuam Prop,
io Chem. Analysis and Mech. Prog.
Thickness range:
Base Malal: Graove 3io 30 mm Filet Al
Pipe & Range: G roove 'UEI. = 150 mm Filet .Aﬂ
Oithir
FILLER METALS
141 - GTAW 111 - BMAW
Spac. M (SFA) 5.9 E.4
AWE N' |Cleas) ER 308L E 30BL-17
Fi" 5 4
A B E
Sige of Filer Metals © ®2 mm &3 254 mm
DEBII:MI Weld Metal - -
Thickness Range: 5
Grpoue Lip to B ey Up o 22 mm
Fil=t Al Al
|Elnmm-Flmj¢hu] -
Flug Trade Mame = .
Consumable Insar e M
THL Bohler Thysesn " EAS-IG" ichlar Th SRO A% 200
lasued by Walkiing Gogrd, Dale Dale
E. ZAMON ’
Eﬁ oros| LA 0706
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Y. Orlov
WELDING PROCEDURE SPECIFICATION (7S ™" 20707
@ E. ZANON Spacifica Procedimanto di Saldstura Date 7T RS
WELDING SPECIFICATION GONFORMING T0 EN 10EE81  |Pag 2 03
POSITIONS lPDBTW'ELD HEAT TREATMENT
Fosilian{s) of Groowe P Tampersiura Rang= WA,
Wialding Progression: Up Cawn Time Range
Fosficn(s] of Fillet Pé - FE
PREHEAT GAS
Fercent Composilion
Preheat temp, bin 18"C Gas (2s) Fliwture Flow Ratae
Inierpass Temp. Mae. 150°0 Ehisiding Furgg 9, 5% 813 L7’
Prahest Maintenance Trailing
Backing Argan 4,8l 1018 LM
: [Gr11 EN4ag)
|ELECTRICAL CHARACTERISTICS
Currant AT o7 DC DG Polady  SP-RP Amps (Rarge)  SeeBolow Valis (Rarge)  Ses Bakow
Tungsten Blacirede size and fype B2.4 mm EW Th-2 (WT20 - soo.to EMZGE4AE]
Wode of Metal Transler for GRAW M.A Elessirade Wire fzed spesd rangs M, &
ITECNIQUE
String or Weave Bead Siring
Dhifice or Gas Cup Size B 141)
Initial and Interpess Cleaning (Brushing, Grinding. et} Brushing [5.5.wires), mcefone & Grinding
Mathod of back pauging Grinding whera necessary
Disciliation .4,
Contact Tube o Wark Distenca .4,
Mutiple or Single Pass |psr side] Mullipls
Mutipla or Singla Elactrodes Single
Travel Spesd [Rarge] P4,
Peenin KO
ID‘Ihur
Wiald Filar hetal Cumrant Mok | Trewal | Mae
Layer {:]' Frogass Clase @ Type Polar [Amp. Rangs| Renge | spasd | Heat | Odher
Rangm Irﬂ
1-2 141 EFI.E-EIBL 2 MM DC-SF A1 B0 1316 ! I |
3 111 E R0BL-17 3,35 mfm DC-RP 110130 2EVES I I [}
Cithars 111 E 2306L-17 4 mm DC-RP 160+170 | 23+26 ! ! !
|=mued hy'l.Fh_E.;lg Coomd. Dale : _::ﬂyi;;lu_l:;g:ur_f;;m Dete
E. TAMNON ' o
I |'*....5...""E‘,,“"E",_.I,.E | urm:rmal 'J o7 e
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Spacifica Procedimento di Saldatura [apdrdin <]

WELDING PROCEDURE SPECIFICATION |WToN  28mm |
@) E. zanon
WELDIMG SPECIFIZATION SOMPONMING TS EN DGR

Welding process [es) 141 PETAW) Tyoe {s) MEMLIAL

JOINTE

Joini=s Dasign Sne Skalch
Backing Yos Mo ¥
Backing Materisl (Type] = L pEh

LT

Metst Nardusing betal
| |Nonmedatic Othar

BASE METALS
P=p" Groups MN* a.1 o P® Sroups 8 =Rl

Epacificetionypa and Grada MBI F E{H-l. 1 A24q0 Tp 3041,
to Specifieation Typa and Grade A1E Tp Hk2l

Chem, Analysls and Meah. Prop,
1o Charn, Analysls and Mech. Prop.

Thickress rangs: )
Basa Malsl: Grave . - Fltlal : Al

Plpa 2 Rangs: Glraswa = Fillat Al
Criher

FILLER METALS

141 [ETANW]
Spao. W (BFA) a8
AWE N® [Claac) ER 3040
F=i{" =]
A=p" [4]

Siza af Fillar Mabas & &2.0 mm
[Dagoaied Wald Malsi =
ThiGknass Rangs: -
Grogus -

Fillal Al
Eleclrode-Flux {Cla=z] -

Flux Trade Mameo -
C-grigamabie Inss il M
T.M.: "Bahler EAS 2-1G°

aTMTOE a7 8306
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Y. Orlov
1
WELDING PROCEDURE SPECIFICATION |“F=M #8708
E. ZANON e e :
. Epacifica Procadimaenta di Saldatura Diats OTLTRE
WELDING SPEQIFIDATION COMFORMING TO EN 408084 |Pap 2t 2[00
POSITIONS FOETWELD HEAT TREATMEMNT
Fastiana) of Groowa - Temparalue Rangs M.A
Welding Frogression: Up Do Time Renge -
Prallien(s) of Filat Fi, - PE
PREHEAT GAE
Percenl Composilion
Prebeel e Min 18 Gas (=] Mixium Flow Rale
IFlerpess Tomg. Max 150°G Ehalding Argon 90,95% B=10LA"
Praheal Mainlsnanca Trailng
Barking
{Er 11 = By 438)
ELECTRIGAL CHARACTERIGTICE
Ciwment AG or DG oG Paolarty See Below Amps (Renge]  See Below Vaolls (Range]  Soca Below
Tungaben Eleetrods size and type B2, dmm - EWTh-2
Mede of Metal Transier for GMAW M. Elmeclrade Vi [ssd speed rangs (L
Siring
212"
Brugh S.wireg] & Aoolona
MLA.
h.A
N.A.
Mg
Birgs
Hien Habow
]
Wald Filgr kaial Curran Vel Traval | Bims.
Layer{z]| Process Claes o Type Palar [Ama. Rangs| Rangs | speed | Heoal | Olher
FLurgu Input
All 141 ER 306 2.0 mim LS-BF Al=120 11+15 ! ¥ !
Llals , Dale
ororne| L0 07A07I06
-
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| @)E. zanON

WELDING PROCEDURE SPECIFICATION

Speaifica Procadimenta di Saldatura
WELDMNG SFECIFICATION CONFSRMING T EH 1008084

Walding prooess {ss)

18 (PAw]

_ Typa (5] MALCHIME WPRER N®

JOIKTS
Joints Desgn

To be ousiiiad

S ea Skatchag

Backing g

Backing Maleda! {Type)

K =lal
Manmedalfis

BASE METALS
Py

Monfusing Matal
Dhar

Mo L3

v

Groups W 4,1

SpedficalionType and Grads
fo Specification Type and Grede

o PP Graups N i1

.. AZ40 Tp 518L

AZ40 Tp 398

Chem. Analysls and Mech. Prop,

to Chem. Analysis and Mech. Prop.

"Thickress range:
Blaes Medal;
Fipr @ Rangs:
Cither

Goove

o 12 mm

F it

Groove

0.0, > 150 mme

Fiilest

FILLER METALS

Speo. N° (SFA)

AWSE N [Class)

F-N"

At

Size af Filer Malajs @

{Depasited Wakd Metal

Thickness Rangs;

(Ernate

Ug iz 12 mm

Elsciroda-Flux (Class)

Flx Trede Mame

9]

Sandwil "26.22. 2L Mn"

Dalm

LT e

Darte:

P 6
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30 June 2010

Tungsten Bactrode size and iype

Y. Orlov
WELDING PROCEDURE SPECIFICATION | *75 M 26TAE
@) E. zanON o —
- Specifioa Prooedimento di Saldatura Diate OFioFas
WELDING SFECIFICATION COMFORMING TO EN 0838 Pag. 2 I 2] [Lﬁ
POSTIONS FOSTWELD HEAT TREATMENT
Postion|s) of Groave PA Tempeaiuie Rangs KA,
‘VWigkiing Progression:  Lip Dicrwm Time Ranga
Fositior{s) of Fillat
FREHEAT Gas
Parcant Compostion
Preheat tamp, Min 15°C Zas [es] Mizhure Flovw Raie=
interpass Temp. Mai Shialding Argan 0,005 | 2+4/30-30 LI
Prefaat Maintenance Tralling Argar 80,80% 20+30 LA°
Backing Argan 80,80% 2030 LA
{Gr,|1 EN3)
ELECTRICAL CHARACTERISTICS
Current AC or DC [2]% Polarity Sp Amps (Renge] See Balow Woks (Range! _Ses Balw

@4.0mm EW Th-2 (FAW) WT20 - acc.1o EN2E6248 {2,5mim Inside a pas cup

Mode of Matal Trarsfar for GMAW M.A Electrode Wire fred speed range BB G|’
Wirs faed speed range [PAW): 80+110 Cmit’
 TECHIQUE
Siring or Vieaws Bead Siring
|Qr1i:|u or Gas Cup Sizm Typa M 1386 (16}
Initial and Inferpess Cleaning (Snshing, Grinding, el Brushing [s.8.wires] & Grin
Method of bask gouging WA,
Crscillation M.A
Contsct Tube o Wark Distance 3+10 mm
ha ar Sinple Pass par slda) Singl= [15)
B or Single Elegtodes Single
Travel Speed (Rargs) See Below
P'rening MO
[Other Machine Type: Fronius Trans-5yenepic 5000
Weld Fillar Metal Cument_ Volt | Trevel | Mas.
Layer (s} Process Class a Type Polar |Amp. Range| Range | speed | Heat | Other
Range | [nput
1 15 _H_31El.l|:|L 1.2 mm LC-3F 240250 23424 | 20«21 | 1,56+ 48]
Cm1' | Klimm
Diate 1 Drata
oriarion| LAl OTHTIO8
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WELDING PROCEDURE SPECIFICATION

Specifica Procedimento dl Saldaturs Cisle
WELDING SPECIFIZATION CONFORRIRG T3 EM 105081

30 June 2010
Y. Orlov
WRS W' 2ETOHA
Ry, Mo
aTamiG

‘alding procaea (as) 147 [(BTRW)

JOINTE

Fag. 1 &a ?][tﬁ‘_fj

I¥a LA WRAR H° _ To be qualifiad

Tine 5]

Joiis Design Sap Skalch
Backing You Mo ¥
Backing Mialarial [Typa) -

IWi=ial Maniusing Melal
Monmatallic Other

KN \M.‘%‘

BASE METALS

P Groups N” 8.1

SpacificalionType end Grede

i BN Groupa W* B

102 F 3EL J A240 T 3161

ta Specifisation Typs and Grade

A240 Tp 3461/ A1E T S1EL

Chem, &ralysis and Mech. Prop.

o Gham Analysis and Mach. Prop.

Thickness mnge:
Basa Melal: ' Graove

Fist All

Pipa & Ranga; | Groowe

Cither

Fillat All

FILLER METALS

141 (ETAW)

|Bpes. M (5FA] 50

AWS N* (Class) ER 310MsL

F-M* £

A=K B

Size of Filar Metsls @ @2, rem

| Dapaskad Wald Matal

Thicknass Range: =

rmave

Filkal Al

lEhtiraﬁa—Flux (Claga)
Fluz Temds Name

Conswmabia inserd MO

TH, Sandwik “21, 22 2L k0"

Dale

aF T e

ATEIES
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30 June 2010

Y. Orlov
Operating Procedures
_ WELDING PROCEDURE SPECIFICATION "FSM" ___Z870l]
E. ZANON it 2
Epacifica Procadimenic di Saldatura Ciale HEf L oY
WELDING SFECETATION CONFORMNG TC EN 126581 Pag. 7 o2l (6]
-
POSITIONS FPOETWELD HEAT TREATMENT
Pastlen]a] of Groswe P& Temparalire Renge M.A.
Walding Progreasion:  LIp Ciawn Timea Range -
Paallisn(z) of Fillsl P4 - PR
FREHEAT GAS
Fefcenl Compasition
Prabmal tomp. kiin 18°'C s lag Mixiura Flow Rala
Inlarpaes Tamp. Mex. 150°0 Shielding Argan BBaEY &+10 L1’
Frehaat Malrbarance Tralling
Backing
|Gr. 11 EN 434

ELECTRICAL CHARACTERISTICS
Currand AC or DG M)
Tungstan Elecirmde siza and fype

Falartty  Ses Balw  Amps [(Ranga)

_5ae Balew Valls (Range}
AZ4mm - EWTh-2

_Sea Bilow_

Made of Metal Transfer for e BLA. Eloctroca Wina faad spaed range LA,
String
942"
Initial 8nd Inlampass Cleaning [Brushing, Grinding, ele.) Brushing [55 wiss] & feslone
Meihad of beck i M E
M.A
Caries] Tube o Work Dislence WA
Poss [par sica) Mutiple
Multipls or Single Elacimdas Sirege
Saia Bk
WO
Wil Filler kiatal Currant Wolt Trayal Max
Layer {s]| Process Class @ Typs Palar [Amp. Ranga| Rarge | epsad | Heal CHhaar
R Irut
All 141 ER 370Mak 20 mm CG-8F B+ 120 1115 I ! i
Dsls Ay Dale
grrg| LA S araTIe
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Y. Orlov
WELDING PROCEDURE SPECIFICATION  [WFS N 28008
E. ZANON Rev.bo 1
. Spacifica Procedimanta di Saldatura Dists 1412
WELDING SPECIFICATION CONFORMING 10 EN %6081 |Pag w
Walding pracass (e 141 (GTAW] Typels) __ MANUAL _ WPARN" _VEN DG00BSHE L
JIOMTS
oints Ceasign Sea Shketch
Backing feg Mo X
Backing batersl (Typa) -
Metal Marduslreg Metal [—
| |Monmetallic COthar % 4;3:5"11,_
B 2y e s
5
BASE METALS
Pb" Groups M 8.1 in P-N" Groups W° B.1
SpacificationType and Grada A182 F 3960 1 A0 To 3161
tn Bpedficalion Type and Gradn A4 Tp 3EL [ AME Tp 316L
Chern. Analysis and Wach. Prap.
to Sham. Analysks and Mech. Prop.
Thickcnass rangs:
B hbetal: Zmove 1iod mm Filat All
Plp= & Range: Graove 00 > 35 men Filel All
Otfver
FILLER METALS
141 (GTAW]
Spec. N [SFA) 58
AWE M (Class) ER 310hol
s B
AR g
Siza of Fillar Mlals @ #1,8 - 2,0 mm
Daposiled Weld Metsl =
Thickrsss Rangs: -
Gmove g bo 4 mm
Fillzt All
Elacimda-Flo (Class) .
Flux Trada Marms -
Consumatile Inssit : MO
T.M. Sandvil “25.22 21"
Dale Dale -
-.i_@?[lf 070706 oaTI0E
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30 June 2010

Y. Orlov
WELDING PROCEDURE SPECIFICATION |/PS ' 2670113
. MO 1
@ E Z‘ANDN Specifica Procedirmento di Saldatura Dake 1412008 _
WELDIMC SPECIFICATION CONFORMING TO EX 108081 Pag. 2 to 1i|"1 *H i
]
POSITIONS POSTWELD HEAT TREATMENT
Position{s) of Groowe By Tamaerature Range MLA.
VWalding Frogression:  Lip Down Time Rarge -
Puosition|s) of Filet )
PREHEAT GAS
Percent Composkion =
Preheat temg. Min . lag Gas (es5) Mixbure Flaw Rate
Irterpass Temp, Max. E0°G Shielding Argon B3, 0E%% =10 L1
Frahasl Maimananca Trailing
Backing Argan B3 36, 1020 L
{Gr. 11 EN 438

ELECTRICAL CHARACTERISTICS
Cumarnt ACorDC _ DC
Turgsien Eleciroda =ze ard type

Paofarity _See Balow Amps (Rangs)

Sea Belaw  Volts [Range)
22 &mim - EWYWTh-2

_Bee Balow

Mode of Metal Transfer for GRAW h.&, Electrode Wire feed spaed ranga . LA,
TECHIQUE
| String or Weave Baad Sking
Drifioe or Gas Cup SkEe o1z
Initisl ard Interpass Cleaning [Brushing, Grinding, .} Brushing ES.S.-.-.;:EJ & Aceione
Meihod of back gouging A
DOiscillation M.A
Contact Tube 1o Wark Distance H_A
MuEiple or Single Pass (per sida) Iultipie
| Mukiple or Single Eleclrodes Single
Travel Spead (Ranga) Sae Below
Peaning [
_l:.“'l‘ﬁ.’ -
Wileid | Filer Metal Cierent Wl Travel | Max
Layer ()| Process Clps=s e Type Polar (Amp, Range| Ranpe | speed | Hest | Other
] ] _ Reage | Input
1 141 ER 310Mal 1,6 mm oc-sp BO+-100 11+18 i ! !
Dithers 141 ER31O0MoL | 20mm | DC-EP | 110+140 | 11415 | 7 i ;|
—- i
'l
Date |
OF AT iDE
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30 June 2010
Y. Orlov

@) E. zanon

WELDING PROCEDURE SPECIFICATION

Specifica Procadimants o Saldalura
WELDNG SPECFICATION COMFORMNG TO EN 106554

WP N
Ra, M
[ata

Fan.

20704

0707
1 o 2|1E2

Wimiding process (8s)

141 IGTAW) Type [&] BbA LAY

JOINTE
Jeinla Dazign

Spa Sueich

WPARN" _ To be qualified

Backing Ve

Backing Maloral [Typa)

et al
Marmatalliz

BASE METALS
Pap®

SpacifisalisnType and Grde

la Spaclicalion Type and Grade

Nonfusing Matsl
Ciher

Groups N° prd

By

Az

a3

o PN

Al SDED

Graune K 3

A G060 TS

Gham. Anelysis and Mech, Prop.
ta Chasm, Anak/ss ond Mach, Prop.

Thickress range:;
Base Metal:
Pipe & Rangs:
Diher

Grocwa
Gracwa

1ic & mm Fillat

All

OO = &5 mm Flllat.

Al

FILLER METALS

141 (GTAW]

Spao, MY (SFA)

5.10

AWE M* (Clans]

ER 5358

F-he

e

AN

A,

Sizs al Filler Melals @

1.6 = &0 mm

Daposiied Wald Mals|

Thickress Rangs:

Groce

Upie 4 mm

Fillel

Al

Elmcirada-=hix Eh:ufl

Flux Trada Nams

Consurnable Insar

MO

T.M.

Sadardil *Ag &°

|ssurd by Walding Coord

o Bap0d
Wil Frpirmer

E, ZAMOR E
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Y. Orlov
WELDING FROCEDURE SPECIFICATION :":"':: — AIE
@ E. ZANON Spaaifies Precadimenta di Saldaturs Date | O700708 |
WELDING EFECIFICATION COMFORMING TC BN 10838-4 2 o2

POSITIONS |POSTWELD HEAT TREATMENT
Posiion(s] of Groove Fa Tempemivm Range WA
Whalding Prognessian: Uy Doreon Tlme Rarge
Position|s} of Filet
PREHEAT GAE
‘ Peroant Compasiiian
Frabaat temg. Min 18 Gas (as] Mbiura Flow Rl
Interpass Tama, Max 150°C Shislding Angon 55, 5% B+10 LA
Frahasi Malntenance Teailing

Backing Argon 29, 58% 1020 L1*

(G 11 EM 439}
ELECTRICAL CHARACGTERIETICE
Cureal AC ar DG [l Polasity _See Below Amps (Aznge) Soe Below Woks (Renge]  Ses Below
Tungsten Elestrede sizs and 1ypa A dmm = EWTh-g
hode of Matal Transfar for G HLA, Elactoda Yiirn fead speed rangs hLA
TECHIQUE
| Etring or Yéasyve Bood Siring
Orifice er Gas Cup Slze 12
Infin! ard Intarmess Clean ing, Grindirg, sle. Brunhing (5.5 wires] & Acatens
Meshod of back pouping NA_
Oisolllation h.A
Caondnct Tube 1o Waork Disionce H.A
hulipie or Singla Pess (por sida) - Midlipie
Multipis or Singla Elecimdes Birgl
Traved Spand [Farge] S B
Faaning )
Cithar
Wald Fillar kislal Cuirrenl Vol | Tmwel | Max
Layer {a}| Prooass Class = Type Priar | Amp. Range| Range | =peed | Heat | Qihers
Rangs | Irgul
1 141 ER 6355 1,3 mm AT ame0 | 14«16 / i ;

| Cthers 141 ER 5356 20 mm AL age0_ | 14+16 |« i i

|ssued by Wekling Goard, | Dle

07T ine
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30 June 2010
Y. Orlov

@ E. zanon

WELDING FROCEDURE SPECIFICATION

Bgacifizn Procodimenio di Saldatura

WELDING SPECIFIGATION CONFOINING TTH EN #E05-1

WHRE N 287015
Rimw. Mo 4

Cuale Abfiio
F'E; 1 lod Il: #‘i"

Véalding process (aa)

141 [GETAW)

JOINTS
Joints Dasign
Backing  Yes X

Ses Samich

Top (s}

MARLAL

WPRAR N° 1050 .ﬁl

Haching Malarial [Type}

% |natat

| | Nonmelaic Cether

BASE METALS
b

SpeoficatienType &nd Grade

io Spacificatian Type and Grede

Cham. Analysls ard Mech. Praop,
o C-haam. Analysis and Mach, Prop,

. Thilehraes mange:
Base Metal:
Fipa & Range:
Ol -

Monfusing Melsl

AT e
m&mm

Groups W° 200

16 P=K*

A1 1080

Grouas K7 211

A 10808

Gmoye

Filled

Graawe

AlL

Fillet

All

FILLER METALS

147 [GTAW]

Bgas. M° (GEA)

510

AWE N (Class)

ER 1100

F-N®

21

Hishl®

KA,

Size of Filiar Malals @

Depasiied Weld Metal

B2 4 mm

Thickriss Ranga:

Groove

Filel -

Al

ElecliodeFlux (Class
Flus Trads Mams

Consumabbe Insan

MO

T.M.

Sidanf “Alag 5"

Issuad by Vialding Coard,

" Diala

E. ZANOHN
4 AR
g Frinesi

07/07/0E

Data

Cf0F 08
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Y. Orlov
WELDING PROCEDURE SPECIFICATION |WF5 N —_ZTais
E. ZANON et .
. Spacifica Procodimants i Baldaturs Dlate Yos
WELDIRNG SPECIMISA TION COMFORMBMG TO EN 108159 Fag. 2 io 2 i1

FOSTIONS |[FOSTWELD HEAT TREATMENT

Posilions) af Groowe PA Temparature Range M.A.

Wielding Pregression:  Up Dewn Tima Ranga =

Posifans) of Filet

FREHEAT GAS
Parcant Compoallian
Prabast g, Min 100452 Gas fas) Plixluire Flera: Falm
Infarpass Tamp. Mas, 15070 Shisking ar+He T30 10+203 LT
Prahesl Malrisnance Teafling
Backing
yEr. 13 EM 438

ELECTRICAL CHARACTERISTICS

Curmard AC or DT [ols Paolerity _See Balow Amps (Range] _Goe Balow Volls {Rarge)  See Below
Tungelan Elecimde size ond typsa Edmm - EWTh-2

Wada of Melal Transfar for GALAW MA, Eloctrode Wine foed spasd mnge M,

Eiring
) e
ss Claaning {Brushing, Grinding, ate.} Hrushing (5.5 wires] & Acslane
M.A,
N.A.
| Contact Tube 1o Work Distance MA.
[Mutinla or Singla Pass par sigs) _hiliple
Mutiplo or Single Flecirodss Sirijle
rval Epond (Ronga) Hiea Balaw
|Paening ND
Il'_':rll'-r -
Wald Filiar Mtal Curant Vol | Treval | Mox
Layer (a)| FProcess Class @ Type Palar |Amp, Rangs| Fange | speed | Heal | Oihar
Rarga | Inpwi
[ A 141 ER 1100 24 mm AC 180+210 | 16+19 { ! i

Cato

PR
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Y. Orlov

Rev, Mo

WELDING PROCEDURE SPECIFICATION |WPEN' ___#8ons
| @E. zano

Specificr Procedimento di Saldatura

WELDNRG SFECIFICATION CONFORMMG TO EN 106051

Date O7I07 K1
Pag. 1 lo32

b anual WEARN® _ To be qualified

Wielding pracess (es) 117 (S Type (a)
JOIMTS
Jeirtta Design Build Up
Backing e X o
Backing Materisl {Type) Hase matal
faLal Hanfusing Metal
Monmetalc Other

HASBE METALS (EH 15608}
P-p" Groups M* 1.1 1o P=N"

SpecificalienTyoe and Grade

GGroups M° 1.1

5 235

i Specifcation Type amd Grada

52385 R

Cherm. Ansbysis and Mech, Prog,

1o Cham. Aralysis and Mach. Prop.

Thickness range:
Hass hetal; Gropyve -

Fipe B Range: Groowee -

Oithaer

Fillet
Fillat

All
Al

FILLER METALS

111 - Sk

Spec. N (8FA) 5.4

ANVE M7 [Clams) E 308LMo-17T

F-N* [

H=M" a

Slza af Filar IMetals @ B4 e

Deposited Weid Metal

Thickness Ranga:

Groows

Filet A

Eleciroge-Flux [CI;}_

Flux Trads Name

Consumakbla Insar MO

T.M. Hosler Thyroan "TH23/13 Mis-A"

IzsLied by Welding Coord.
E, ZAnh E
J. BAS DM

Wil Enginen

. - -
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Y. Orlov
- FETOVED
WELDING PROCEDURE SPECIFICATION erﬁ‘n —
@ E" ZAMGN Spacifica Procedimento di Saldatura Diale 142G
WELDING SPECEIGATION CONFORMING T0 DX 28301 Pag, T |ﬂ'\_@_
Weiding process (o) 141 (ETAW) Typa () hlanual wrpaR N __To be qualified
JOINTS
Joinks Design Saa Skabch
Eackirg Yo i) 2
Backing Meterial (Type)

e [t %ﬁg 4

METALS )
EﬂE Groups M B1 ba F-M® (raups M 4.1
- Tp MEL
i Type end Grado ATEE F 3TEL | A24D
ip;::ﬂﬂzlf:m and Grada A740 Tp 318LF A2 Tp 6L

Chen, Anakysis and Mach, Frop.
to Chem. Analysls and Mech. Prop.

Thickneas rang:
Baza Matal; Sroowe 3 b 12 rren Fibat Al
Fipa & Ranga: Gmove 0D = 160 mm Filiet Al
Cithar :
FILLER METALS
141 (ETAW)

Spac. N° {SFA} 5.4
WS W [Claza) ER 3108dal

[i]

B

@2 0 mim

Deposiled Weid Metal
Thickness Rangs:

Eroove

Fillet
E'lradmdu-l_fm;_:tﬂlug'l_
lF_I.r:T[uda Name
Consumabla [nser
T.H.

Dake

1412106
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Y. Orlov
WELDING PROCEDURE SPECIFICATION WP N 287050
E. ZANON s .
. Spacifica Procedimento di Saldatura Date 141206
WELDING SPECIFICATION CONFORMING TO EX 108281 Pag. ER
!mnrnnna |POSTWELD HEAT TREATMENT
Position(s) of Groove ) Tamperalure Range P4,
‘Walding Progression: Up Dewni Time Range -
Fasition]s) ol Filat
FREHEAT GAS
Fercant Composiiion
Preheat tamp, bin 1H-""E- Gas (e5) Wixture Flow Raim
Inberpass Temp. Max. 180°C Shialding Argon 9,96% B+14 LM
Prefeat Maintenancoe Backing £8,85% B+15 L'
ELECTRICAL CHARACTERIETICE
Cument AC or DS o Polarity See Below Amps(Rangs] Sea Below olls (Range)  See Below
Tungsten Electrode size and type B2 dmm - EWTh-2
Moda of Matsl Transfar for GRAYY hl.A Elactrode Wire foed spead rangs M.A,
TECHIGQUE
Sirirg or Weave Bead Etring
Orifice or Gas Cup Size avr
Inikial and In‘tﬂw Cleaning (Brushing, Grirdirg, cfo.} EMHmIE.E.MrH!I.ﬂﬂM
Method of back i MA
Osclliation M.A
Conlact Tube o Work Sisiance M.A.
Mukiple or Single Pass (per side) Multipls
Multiple or Single Eleciodes Sirgle
ravel Speed (Range) Sea Beaw
Pean (=]
Crihesr -
W Filiar histal Current Vol | Trewel | Mex
Layer|s]| Prog=ss Class ] Typs Pelar [Amg. Rengs| Range | speed | Heat | Other
Hange | Input
Aﬂ 1d1 ER A10MoL 2,0 mm DE-52 1101560 14+18 E+10 1,1 i
cmii® | Rdimm
Issued by Welding Cosrd. Dale
:E. ZANOE g |
‘ . @I 14112106
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Y. Orlov
WELDING PROCEDURE SPECIFICATION ;‘:f: 2870121
@ E' ZANE}H Spacifica Procadimanto di Saldalura Diabe 41208
WELD®MG SPECIFICATION CONFORMMNG TO EM 108285-1 Pag. 1 in 21 |-j EE i
Welding process (as) 131 (EMAW] Type s flachina WRAR W 1067E8
JOINTS
Joinks Design _____ SesSkeleh
Backing Yag x b
Emcking Mabarial (Typa) -
[uteelal Monlusing Met=l — L
Monmetalic Olthar WAL NN
L 1
_ A mn
BASE METALS
P Grougs W° 21.1 lex B-M° CEraups M* 211
SpacificationTypa and Grade Al 10508
1o Spadficalion Type and Gredas Al 105
Cham. Analysls and Mech, Prop.
in Cham. Analysis and Mech. Frop.
Thickness range:
Base Matal: Groova = File! All
Flpa & Range: (Groova - Filiet All
Othar
FILLER METALS
131 [GMAN]
| Spac, N (SFA) 5.10
AWS W (Class) ER 1100
F-pM" 21
B H.A
Siza of Filler Metals @ 21,2 mm
Dieposilad 'Wald batal =
Thicknesa & -
Groave -
Filet Al
Elgciroga-Flux [Class) -
Flux Trade Hame -
| Consumable Insai MO
T.M, Commersakd "KOY 3rT
Igsued by Welding Coord. Data
1: fawesom i%:: 140G
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Y. Orlov
WELDING PROCEDURE SPECIFICATION |WPSN' 287041

&) E. zanoN P
. Spaciflea Procedimanto dl Saldatura Diata 14208

WELDING SPECIFICATION CONMFORMING TO EM 10808-1 =3 2 mzi'f*lx‘jl

e

POSITIONS

POSTWELD HEAT TREATMENT

Pasition{s] of Groouws P& Termpesatare Range .4,
Walding Progression: Up Down Tima Ranga -
Pesilion{s) of Fillet
PREHEAT GAS
Percent Compaosition

Preheat temp, Min 18°C Gaa {es Mixture Fli# Rate
Interpass Temp. Max. 150°C | Shisdding Argon 09,85% 20+30 L1
Preheat Maintenanos Trailing

Backing

[Gr, [1 EN 438}

IELEI.‘-'I'HIEAI. CHARACTERISTICE
Current AC ar DT oc Pﬂhr'rt:.' Sae Below Amps (Range) Sce Below Volts (Ranpe]  Seo Bolow
Tungsten Electode size and type Mone
tode of Metal Transfer for GRAW Sprey e Electrode Wine faed speed range h.A

TECHIQUE
| Siring or WWeave Bead Edring
Orifior or Gas Cup Size @i
Initial and | [ T Grine ale. ) Bmgjs.s.m@ & Acelons
MA
M.A
LA
Multipls
Sirgle
S Below
=]
Wakd Filler Metal Current Valt | Travel | Wax.
Layer (=) Prmoooss Cla=s ] Type Polar |Amp. Range| Range | speed Higat Othar
Range | Inpul
&l 131 ER 1100 1,2 mifm DC-RF 170220 | 24427 ! r !
saued by Welding Coond. Date Diate
E e e
:%fﬂmw ?J 1401 20a 14012108
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Y. Orlov
4D
1.5.P.E.5.L, - ISTITUTC SUPERIORE PER LA PREVENZIONE E LA SICUREZZA SUL
LAVORD
DIFARTIMENTO DI FADOYVA
Varbale N ﬁ 1|:I=I 31 HAE 1001 Eronslogiza MY Hi- 243530

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

Costruttore/indirlzza:  Efiore Zeon Bpb Wi Vicenza, 192 Echin (V) N° di identifizazione WIS hr. 28353
ol Costrutione : .

Codleal Morma di IZPESL Racoola 5 Fev 95 Ed S5 - EN 208 Diala di esacurions 150201
provas AMCC Recoolla B Eo7E dela saldatara:

Campo di validita defla qualifizazione

Frocadimenta di 141:THI manuale Tipa o glunto: iesta & B6A RN
sakdatura: 411; Elatirada duesifa marale " - fipresa & ovesdo
-
Metallo [f basa: © ABME BA 240 Tp 304L (BAC 8.1) Bpes=ore del materiale 08 75830
- ‘.- basa [rmm]: .
Dizmetro estemo de=l

B tubs [mm): }

Tipo dal matalls 41 Bahier ENSEAE ANE SFA L5 FR I0RL cohile  Tipo & conrente di 1*;1.:‘131!&“'
= o SO3720 i H]
Fapporto: NI Bt PO AGZ ANESFASA EI0ELAT I pe—
oolas n" 81402 (325, n" BOG5E [4)

=

Gaa di protezions: 141 Argon B9.8% - Gruppa 1TEN 438 . Flusso: -

Posizion o saldatura: =~ FA

Temperatura di * Come i materiale bass, & comungue non menn dl =120 °C

esencicio:

Premscaida: = 10'c Temperatura di
intarpass:

Trattamierta tarmice ala -

Invecchiamens dopa

sl cirbura:

ALTRE IMFORMAZION =

Wedars WS W 2E26:2 del 15.02.014

&i earlifics che | sagpi i provs 8ona ket preparss, seldst & conliollall con 8sto soddistacenie In conformith i reqEEERRS

codiceinoma di prove 200 indista,
Luegs:  Sohio {1”1' Chata ol amisshone: J 1 KKE, 2007 Emh",l‘h:-rtﬂ-Eﬂtl\“‘\ “’

b mrava: _ F-r‘lllllrl”'l i - p . R ¢
Allegati: WPS M* 26252 8 isusati delle prove Wame, dala, (‘ “‘;iﬂh. b,
AP

Dait. Ing. Franeo Musilli
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159
I.5.P.E.5.L - ISTITUTO SUPERIORE PER LA PREVENZIONE E LA SICUREZZA SUL

LAVORD
DIFARTIMENTO DI PADOVA
Verbala M* @-un 3 1 MAG. 7001 Cronslagice N* Y968

RISULTATI DELLE FROVE (1)

Esama viglva: saddislacanis Capfrella socdisfacs=ni=
radlografico *):
Cantrolio con Bguidi soddisiacenie Controllo ulbrasanors -
penetrartiimagnetoscopicn I
FROVE DI TRATIONE Temperatwra ['Cl:  Ambienls
Bimessinal e Fpna | Fm Ep | Z | Posows Cosenarien|
g o | Tige™} | [mm kmm] n ol
(e I T L T TV e
Walor prremiesel =ATE e =l - =
T T | 152248 - 537 . . Bk
T2 ™ | +d.5x24.9 - - 606 - - BH
TLI LW | diasn. BBD - 481 G924 12 - .
= T = Tresverssie oy saidatum ™|  Bu = Mok beo
LA = Longdedirale als sedeuis . WAZ = Peorm | v dlfala
Wi =Zoalas
RFL = Rstum bice ko uile Lo
PROVE DI FIEGAMENTO : Clamelrn dil mandrima: 4 x|
- adiuipanene SpEREncy Alungeme nta gl "
K |Pes | TEo™] | Speessre plejekem ") Miagitsls | K | Pos | Tiga™] ] plegalirs Rimpltric
fre] = | Lo | % = |Lojom)| W
[me]
PL1 L 10 120 BLEOMD
PL2 L 1 120 BUDIMND
PL3 L 10 120 BLIOND
PLg L Rl 120 BUGHO
= O = Phgadelite F = Plagssimuesse Lo Piege s
Tt GO Valedrichieslt 5
PROVE 0| RESILIEMZA b
| Ciisxzizne Oimenglere: | Tema. Wakar rievall n
e Poelziaes ol nsaglio mm xma] r i E Clszsranrionl
Hl
a
ron fchissio a
a
il
0

=} o richiesio
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oy
I.S.P.E.5.L. - ISTITUTD SUPERIORE PER LA PREVENZIONE E LA SICUREZZA SUL

LANVORD
DIPARTIMENTO DI PADOVA
Verbale N .¢n.1 - el 3 1 HAE. 2001 Cronologico N° |y ogaeas

RISULTATI DELLA PROVE (2)

ANALISI CHIMIGA [%] *) G liaterisie e
Wi =Zona fusa

p.r_-rElI: si Mn " &

wad, oot ISPESL
Roma no OTS-
XN3TAME dal
LI
Mon richlests
PROVA T DUREZZA ) .
Posizhane @i bmprara [Sehiezn] 5
Tigo! carlces
W | Umadinden | st See Zora lemkrmenks 2ara fuss Zenatarmbamenis | Wataride byen
ESAME METALLOGRAFICD My g
Tipn ol peame B
W | Poslehone | Magro Mo Amalel mataliogralize
9 o . Buona parmimzicns, weenzs & dTedi | Ved. coilicaln K EM-0HD1 dnl 04,0500
> Wk ’ ¥ Amndrnlu-nubd-ruﬁﬂnﬂdimﬂtﬂﬂalrﬂlmm-ﬂ'm'ﬂlmml
o HAZ ¥ Aasenen ol micocrcote o o) S A el del grani [Ved, Coest. N EM-0SAT del DB.09.01)

ALTRE PROVE =)/ OSEERVAZIDNI :

|I| ool D Feon condorml
| rizuliati dells prove sona
Prove esegute slls presenza dl:

Funziean van el weesL.

| Fisultati delbe prove some conformi e specifiche:

*] ae richimilo
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LS. P.ES.L - ISTITUTO SUPERIORE PER LA PREVENZIONE E LA SICUREZZA SUL
LAVORD Y
DIFARTIMENTO DI FADOVA \13¢

 Verbale K204 |2 dol 27,086 gmas Cranologion N° GG 515368

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

Costruttoreindirizze:  Elors Zanron S p.A Vie Vicerza, 113 Schia (W) N° di ideniificazione

WPE N 511
el Cosirutiore -
Coddlce) Morma di ISPESL Raroolta S Aow 95 Ediz. 55 - EM B8 Data 0l eReCUZIong E0E 00
PEoVR ANCC RBapcclla EEdma ™ della saldatura;
Campno di validita della qualificazions
Procedimenta di - 44 TIG manshs Tipa di giunba: piunio insia a beste
&aldaturas . i tubo fiase &d
Eaes inclisen & 45°
Metailo (1) base: AEME 54512 TP aDs (SAL 8.1} Spassore del materiale  ds3a 12
: base [mm]:
- Riamobro asterna del ds T2 a2l
tuba [mm]:
Tipo del metals Bohler ASZ-1G: MNE SFA 59 ER30E Tige dl carrente di GG, | polaits
d'apporio: L colaisn® G043 . saldatura; negaiva
Gas di profesione: Aspon B85 - Gruppe 11 EN 438 Flussa: -
Pagizioni di caldatsra; H-LDues
Temperaiura di * Comao i makriale base, a |::|n'|'.r|'.'|un nen mene dl - 120 “C
ERENCIiEin:
Prariscaldo: = 100G Tomparatura dl =176 °C
Inlerpass:

Trattamenlo lermico aie -
I i BireR PAD O pn
saddatura;

ALTRE INFORMAZIION =

‘aders WPE N° 511 del 05.05,00

& cortificn che | saggl di provn sone statl prepeest, salced @ corfroliali con eslo soddisicenia in o

oodlosfnomma d prove sopea. indicatn.
'IT Kl I, 2000 Esaminsiore o Enbe

Luage: gﬂﬂuﬁ LU'J Deta di amissicne: E:
L H

Albegatl: WPS N* 511 e rsuliad dele prove Hone, data, fima;

vott, I, l‘m Mawik
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LS.P.ES.L. - ISTITUTD SUPERIORE PER LA PREVENZIONE E LA SICUREZZA SUL

LAVORO

DIFARTIMENTO DI PADOVA

Varbale N 2oy ]hn.- del 1%. 56 . tnus

Cronalogiss N' GG 315368

ANALIS! CHIMICA [%] %

RISULTATI DELLA PROVE (2)

BY =Moo bace

WM =Zone fusn
| mps 5 5 M P H]
el cerl Bohlar per
I el & apparis
" 25608 el 35,73
PROVA DI DUREZZA % I e
Prstiore dellt Insnte Sebbsn)
Thpat cecboma:
u | e s T— Tora i anene Zove s Zonp armicamenin | Maiwlde bees
ESAME METALLOGHAFICD ‘ Aleguils p
- Tips ol essme
M| Pusleleing | Macm Mz | Anails] melellegraties
1 x Buona panadssdons, assenza o dfod | od. corfleate AKCE N* 8274 del 23,1074
-] W ¥ | Fesenen di micmeniczha o dRsH o @eaites del el (Ved corifioatn B* EM-20/00 o | SEG0
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APPENDIX A.4 — DESY Certifications and Documents
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APPENDIX A.5 - FERMILAB Pressure Test for 2-Phase pipe-Warm Up-Cool
Down Line in NML.

For CM1, we will not conduct a pressure test of the two-phase circuit until after the
cryomodule is connected to the end caps. Once connected to the end caps, the
unbalanced pressure forces can be adequately reacted in the end caps.

For safe operation of the CM1 vacuum vessel, operating procedures are not required.
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