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1. fis document

This “Technicat Concept Documenr Is besed on the tender ELl Prague TP14_143,
Vacuum components branch Li-El including supporUng frames
DocumentTC ID! Revision 00111983/C
WBS code 4.3 - Beam transport
P35 code SE.BDS.BT - 4.3 Beam Transport

Submission Deadline January 19h, 2016

This document contains comments and detaits oř the ptaned reaVzation
by Trinos Vakuurn-Systeme GmbH, Göttingen - Pfeiffer Vacuum Group.

The Specification: TC#001 11983/C - RSD Vacuum components branch LI-El including supportingframes TP14 143 Is futflhled If not mentioned etsewise.

1.1 ScopeofWork

- 20 Beitows
-18 Pipes
- 16 Support frames for pipes
- 4 Support frames for chambers
-3 Rectangular Chambers incl. support írames

Following parts are not included;
- Cylindrical Chambers
- Pumps
- Gate Valves

The Schedule oř Deliverables es attached to this document will be fulfifled.

1.2 Language

Project Language for Communication and Documentation is English

1.3 TransfertoThird Party

Thís Oocument Is for the purpose of the Tender only and must not be published or transferred to
third parties wiU,out written permissřon oř Trtnos Vacuum Systems.
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2. Mechanical Com ponents

The mechanical setup is similar to au other projects which were realized by Trinos Vacuum
Systems.

General nformation:
• Tririos provides a 3D-Model 3 month after award oř contract.

Step-Files and 2D-Drawings are used for communication with the customer.
2D-drawings will be checked and approved by the customer prior to start with the production.

• Protocol oř the test for Helium-Tightness:
Tightness <110.10 Pa‘m3/s (c t10° mbarIIs), excl. Gas-Permeation (local)
Tightness <510- Pam3/s (< i1Q mbarlIs) integral for each component

• Tolerances (unless otherwise specified):
- General Toerances: ISO 2768-1 m
- General Tolerances for welded constructions: EN ISO 139208

• Material (unless otherwise specified);
- Stainless Steel 1.4301(304) or higher
- Covers made from EN AW 5083 Or higher
- Gaskets: FKM

• Breadboards will be made řrom EN AW 5083 with a thickness oř 80 mm

• Support frames for pipes made from Aluminum

• Supportframesforchambers will befabricated from stainiess steel(1.4301 (304))

• Surface Stainless Steel pipes:
- inside; surface roughness Ra 0,8 pm
- outside: glass beads blasted

• Surface Aluminum covers:
- inside: milled with surface roughness S Ra 0,6 pm
- outside: milled with surface roughness S Ra 1,6 pm

• Edges: Laser- or water-cut

• Au ports blanked ořf

• Operating pressure:: O hPa (mbar) to atmosphere

• Operattng Temperature: Room temperature
max. Temp íor FKM gaskets: (-1 5)°C to 150°C

• Magnet;c Permeability not specified

• A rating plate will be fxed to the chamber, please let tis know If you prefer a particular
posillon

Tedu*a! ConceptOcc%rr2r,L ELl Pragw TPI3_I13 Page 4von 12



PFEIFFERL VACUUM

• WeJd connections: Tlo; in special cases Laser-welded with high penetration depth (3000 W,
up toS mm).

• FEM-Analyses of the chambers.
For complex sLructures the static mechanical oad can be simulates by FEM-Analysis. For
Iarge areas a bending of the plam chamber walls up to 1 mm due to atmospheric pressure Is
possible.
Due to the de-coupling oř the breadboard írom the chamber, this movernent Is not transferred
to the optical setup.

image: FEM Símuiation oř a rectangularchanlher7 StatJc ioad dúe to atmosphere pressvre

Technical Ccnep( Dccun,ent EU Pragtie rP14_143 Pae5 von 12



PFEIFFERL VACUUM

3. Electrical Grounding (EMC/EMP)

ľ:::
- t

tJj..ol,

tr.-Lt

(REQ-0086561A)
Each Trinos chambers are equipped with a connecUon point for equipotential bonding. The position
and number oř grounding points can be discussed with the customer. The customer can connect a
grounding cable from these points to the local eadh circuit connector of the building.

• Turbo pumps may cause eXtreme forces in case oí mechankal crash oř the rotor. Flanges for
Turbo Pumps must be provided by the customer. The flanges will be checked and reinforced
if necessary. Pfeiffer Vacuum has many eXperiences in the construction and the layout oř
Turbo Flanges.

Image EqÉJipotentiaí grnund (erwina? connector, (hrvad. M8

:- --
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The vacuum system forma a closed metalUc cover ot the included volume and works like a Faraday
cage. The eleclrical interaction between the inside and the outside shouíd be Iow. However, the
influence of the eser radiation inside the volume should be pad ot the customer‘s know-how Or
customers eXperiment. Trinos cannoi give any statement according to the EMC-I EMP-peďormance
of the setup.

The Czech standards Of REQ-008656/A (ČSN 33 2000-4-41 and ČSN 33 2000-5-54.) are unknown
to Trinos and are not pad oř this quote.

4. C!eanroom Setup
REQ-00801 3/A

Trínos Is equipped with a dean room ISO class 7. Final cleaning and packaging will be peďorrned
under this condition. Trinos Is experienced In mounting under ISO-7-condition.

5. Reference coordinate system and position adjustment

The Reference Coordinate System (RCS) will be defined In accordance to the ReferenceMechanical System of the hall (RMS) forthe rectangular chambers.
Trinos assumes that the customer provides a reliable system for the positioning ot pipes andchambers.

6. Factory Acceptance Test

Au parta will ba mounted and tested at Trinos prior to shipping. A protocol oř afl test results will bedelivered before installation at customer alte,

7. lnstallation

During the setup, pipes and chambers will be connected to chambers and gate valves which aredelivered by the customer. Connection and adjustment will be skipped for the components which arenot present at the time oř installation.
Delivery of pipes, bellows and support frames will be 6 month after award oř contract, chambers willbe delivered 9 month after award oř the centraci.
Pumps are not part oř the tender. Mounting, setup and putting into service oř pumps Is not pad otthis quote.

8. General Safety Requirements

A risk assessment will be pad oí the Trinos Construction Pwcess,
Please note that CE marking is not applicable for vacuum chambers, pipes and suppoding frames ořihis tender.
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9. Vibration Study

For an evaluation Of vibration performances, Trinos wili work toget er with the Company ERAS,located In Göttingen. ERAS has a lot oř experience In vibration analyses and will give his expertiseand support regarding the vibration situation.
Trinos will take the results into account during the construction phase. If the customer asks forchanges due to the vibration study, they can be only ba considered as Jong as they are neutral tothe calculated costs. If the range ať changes exceeds the calculated Costs, Trinos will be (rea to eddlha additional costs to the (mal price.

Here Is a descňption oř the ERAS scope oř work:

ERAS GmbH In Göttingen Is an expert for analysis of both structural and system dynamics.Furthermore ERAS has been focusing on design and realizatlon ať customized vibration contra!solutions In nearly every branch and application for over 20 years. In the niche market oř systems foractive vibration control ERAS Is ona ot onty few global players, The ERAS VibraLock® technologycan reference numerous field-proven instaflations on a high-professional level. ERAS Is partner tothe optical and laser Industry for over 10 years now. Both vibration-related beam control sotutions eswell as engineering services covering system and structure optimizations are part ať their business.As a partner to TRINOS Vacuum Systems ERAS will jam this tender In the role oř a subcontractor.ERAS will take over the work package Vibration Study as described In the tender for quotes. Basedon an initial review ať the beamline infrastructure layout and design, ERAS will decide onappropriate tools and measures for analyzing the beamline infrastructure dynamics. Most probably,a FE model will be set up Of selected or even the entire beamline infrastructure (depending on whatwill ba considered es being most promising from a customers‘ beneflt perspective). Depending onkmnd and quality ať input data provided by contracting authority ERAS will perform studies ofinfluences on relevant beamline parameters In frequency and/or time domamn.
A typical outcome could be a prediction oř estimated beam deviation distribution at defined beamextraction pointe. Work will ba performed and results will be presented es paperwork. ERAS will beglad to assist the contracting authority In determinng relevant input data for vibration study purposesIf desired. AlI work and expenses needed to generate results as described above are covered by thetotal budget given. In case that additional seMces or solutions would ba required (like furtheranalyses ar consulting on site etc.) ER4S will then provide separate fixed-price-quotes targeting onthe specific customers‘ needs.
In Case that either vibration study results Or observations during iniUaI operation should indicateneed for extended vibration control measures the contracting authority can instantly ťalI back andrely on ERAS‘ VibraLock® technology. The VibraLock® system tool box íeatures variousapp!ication-proven components and approaches for bath slmctural dynamice improvement andbeamline manipulation. VibraLcck® systems cen guarantee for most effective and highlyprofessional vibration compensation ar isolation es well as for application-tailored actuation aťbeamlmne components like lenses ar deflection mirrore.
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IQ. Contact Person at Trinos

For Sa les Purposes:

Corinna Busch
Sales Support Austria, Benelux
T +49 551 99963-3171
corinnabusch@trinos.de

For Technical Questions:

Dr. Kal Sturm
Project Manager
T: +49 551 99963-3028
sturm@trinos.de

Or, Dominik Schwendt
Project Manager
T; +49 551 99963-3167
dominikschwendt@trinos.de

Trinos Vakuum-Systeme GmbH Pfeiffer Vacuum GmbHKammem und Komponenten Headquarters GermanyAnna-Vandenhoeck-Ring 44 Beninem Strasse 43
37081 Göttingen 35614 Asslar

T +49 551 999630 T +49 6441 802-O
info@trinos.de info@p(eiffer-vacuum.de

vr.w.pfeiffer-vacuum.de

PFEF$- VACUUM
Přeiíf4cu rn ur.tria GmbH

O3bi 2 0 Ar a Austra
Phone, ÷4 i 39\ 17 4 43 94 1701

cIíccpteď1 r.viv,úm al • w.wj proirarvacuumcam
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