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1. Introduction

1.1. Purpose

This Requirements Specification Document (RSD) lists the technical requirements and constraints on
products applying in the ELI project. This can lead to the identification of product interfaces with the
ELI science-based technology and the ELI Beamlines facility. This RSD also acts as a parent document
for technical requirements that need to be addressed in lower-level design description documents.

1.2. Subject

This RSD contains all of the technical requirements: functional, performance, design, delivery, safety
and quality requirements for the following product (tender ID# TP24_037): Design and manufacture
of vacuum-compatible mechanical parts and assemblies (further referred to as “Products”).

The subject matter of individual custom orders will be design and/or manufacture of specific
mechanical parts and/or assemblies, the supply of standard off-the-shelf components, the assembly
and/or testing and/or installation of required equipment, for the purpose of development of
technical and scientific equipment at the ELI Beamlines research centre in Dolni Bfezany. Within
custom orders, any individual activity from the above or a set of activities associated with the design,
manufacture, testing and installation of a specific Product may be required. In performance of every
order, any activity must be carried out in accordance with the requirements and provided
documentation (e.g. conceptual design, detailed technical drawings, 3D model, bill of materials, etc.)
specified hereinafter and in the individual Client’s orders.

In case of the manufacture of required parts or assembly, the Supplier will be required to ensure the
material for the production of the ordered products unless otherwise specified for the particular
order. If design activities are required, the Supplier will articulate the design status and specify any
needs for input from the Client during the course of the design works.

The execution of individual production orders will typically involve, but is not limited to, the use of
the following materials:

1) Stainless steel class EN 1.4307 (equivalent to CSN 17249, equivalent to AlSI 304L) and
EN 1.4404 (equivalent to CSN 17349, equivalent to AISI 316L)

2) Aluminium alloy EN AW 5083 (equivalent to CSN 42 4415, equivalent to ANSI AA5083)

3) Plastics (e.g. PEEK, Delrin®, Teflon)

and the following methods of production:
1) Chip machining
2) EDM (Electrical Discharge Machining) wire cutting
3) Welding and forming
4) Surface treatment (grinding, blasting, anodizing, painting, etc.) and heat treatment (e.g.
baking)

The Extreme Light Infrastructure ERIC ID# 40371007/C
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1.3. Terms, Definitions and Abbreviations

For the purpose of this document, the following abbreviated terms are applied:

Abbreviation | Meaning

BOM Bill of Materials

Client The Extreme Light Infrastructure ERIC

ELI Extreme Light Infrastructure

HV High Vacuum

NCR Nonconformity Report

RGA Residual Gas Analyser

RSD Requirements Specification Document (technical specification)

2. Functional, Performance and Design requirements

2.1. General requirements

REQ-403701/A

REQ-403702/A

REQ-403703/A

REQ-403704/A

REQ-403705/A

The design and/or manufacturing of the required products must be carried out in
accordance with the Client’s orders and accompanying technical documentation
(conceptual design, drawings, 3D model, BOM, etc.) attached by the Client to these
orders.

NOTE: If it becomes apparent to the Supplier at any stage of design and/or
production that a better solution can be achieved by modifying the original concept
or production documentation, the Supplier will notify the Client.

If required in a specific order, the supplier must be able to develop a rough concept
of a mechanical or optomechanical assembly provided (in the form of a schematic
drawing or a schematic 3D model) by the Client into the detailed 3D design and
into the full set of manufacturing drawings.

If required in a specific order, the Supplier must be able to complete the assembly
design based on the provided concept. This includes, but is not limited to, finalizing
and/or optimizing the shape of individual parts, optimizing details of the design
with respect to assembling, designing and/or completing bolt and pin connections,
designing venting of cavities created by assembled parts or by bolted connections,
etc.

If required in a specific order, the Supplier must ensure completion of production
documentation based on the provided 3D models. This includes creation of
drawing documentation, compilation of parts list, and compilation of Bill of
Materials (BOM).

Any design or dimensional modifications that may arise within the detailed design
or detailed manufacturing design shall be consulted and approved by the Client.

The Extreme Light Infrastructure ERIC ID# 40371007/C
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REQ-403706/A

REQ-403707/A

REQ-403708/A

REQ-403709/A

REQ-403710/A

REQ-403711/A

The Supplier shall prepare and supply manufacturing drawings in *.pdf format, and
3D models in one of the following file formats:

- Universal format: Parasolid *.x_t, or *.stp (preferred)

- *.dwg (for drawings)

- Native data for Autodesk Inventor *.idw (Version 2021 or later)

- Native data for NX *.prt (Version 1934 or later)

NOTE: The detailed drawings and 3D models for manufacture shall be approved
by the Client prior to production.

The Supplier must have the following production technology available:

- 5-axis CNC (Computer Numerical Control) milling machine;

- CNClathe;

- EDM (Electrical Discharge Machining) wire cutter;

- Machinery for the production and bending of sheet metal parts;
- Machinery for welding small metal parts;

- Machinery for blasting, incl. finish blasting.

In the event that the Supplier does not own any of this equipment or does not have
sufficient production capacity at a given time, it must ensure at its own discretion
the production of specific parts and/or implementation of a given production step
through a subcontractor, and must assume full responsibility for the parts thus
produced.

If relevant to manufacture of the requested parts, the Supplier must purchase
semi-finished products for machining aluminium parts with a Certificate of Origin.
In case of specific aluminium alloys, the materials required are EN AW 5083 G.AL(r)
C250 and EN AW 7021 G.AL(r) C330R. These materials have been verified at ELI-
Beamlines with regard to vacuum cleaning procedures and meet the defined
vacuum cleanliness criteria.

If required in a specific order, the manufacturing activities shall cover preparation
of detailed manufacturing drawings, manufacture, inspection, cleaning, assembly
(if required), verification, functionality testing (if required), packing and
subsequent delivery to the Client’s facility.

NOTE: The manufacturing drawings will contain all necessary details such as
surface specifications, drawings of all assemblies/subassemblies, welding drawings
with weld descriptions, etc.

The development of manufacturing design, the selection of materials and
subsequent production of vacuum parts and assemblies shall follow best practices
to avoid any trapped volumes of air, e.g. the mounting holes shall not be blind
tapped.

The assemblies and individual parts that are intended to operate in the vacuum
shall be designed and manufactured for a vacuum level better than 10°® mbar.

The Extreme Light Infrastructure ERIC ID# 40371007/C
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REQ-403712/A

REQ-403713/A

REQ-403714/A

REQ-403715/A

The assemblies and individual parts that are intended to operate in the vacuum
shall be manufactured exclusively from vacuum-compatible materials, which shall
be agreed upon with the Client prior to production.

During production, the following requirements shall always be met, unless
specified otherwise in the documentation:

- Surface quality of Ra 3.2 pm or better for general surfaces

- Surface quality of Ra 0.8 um or better for vacuum sealing surfaces

- Machine chamfering of all edges and manual deburring of details that

cannot be machined
- All threads will be cut or milled; forming of threads is not acceptable
- Parts shall not be repaired by welding any accidentally created cavities

All manufactured parts shall be free of burrs, scratches or dents.

If installation of the manufactured components or their assembly with other
components existing at ELI Beamlines is required in a specific order, the Supplier
shall carry out the installation works according to ELI-Beamlines’ instructions. The
Supplier must be able to perform the work both independently and under the
supervision of ELI-Beamlines' responsible personnel. If required in a specific order,
the Supplier must be able to perform the installation works in both ISO7 and ISO5
cleanroom environments.

3. Cleaning, packaging and delivery requirements

3.1. Cleaning requirements

REQ-403716/A

REQ-403717/A

The Supplier shall agree with the Client on the cleaning and packaging procedure
of vacuum products. The cleaning procedure shall remove contaminants that
adhere to the surface, such as oils, greases, dirt, swarf, corrosion products, or
fingerprints.

NOTE: The recommended cleaning procedure to achieve the required level of
cleanliness can be provided by the Client to the Supplier upon request.

Chemicals used in the cleaning process shall not affect the material properties or
cause a colour change, corrosion or other damage.

3.2. Packaging requirements

REQ-403718/A

If cleaning for vacuum is required in a specific order, all cleaned products shall be
handled wearing clean, dry, lint-free gloves.

The Extreme Light Infrastructure ERIC ID# 40371007/C

Za Radnici 835 ¢ 252 41 Dolni Bfezany e Czech Republic  ICO: 10974938 Page 7 of 9



) eli

REQ-403719/A

If required in a specific order, assembly and packaging of vacuum-cleaned
products shall take place under controlled conditions in a clean room
environment of Class 7 according to CSN EN ISO 14644 (equivalent to EN I1SO
14644).

NOTE: The ISO 14644 certification of the Supplier’s cleanrooms is not required.
3.3. Delivery requirements

REQ-403720/A

The transportation of the products to the ELI Beamlines facility in Dolni Bfezany
shall be conducted by the Supplier.

NOTE: The bid price will be considered by the Client as the final price, including
transportation costs and insurance.

4. Safety Requirements
REQ-403721/A

If applicable, the Supplier shall demonstrate conformity with Act No. 102/2001
Coll. (EU Directive 2001/95/EC) on general product safety.

5. Quality requirements

5.1. General quality requirements

REQ-403722/A

The Supplier shall provide a Delivery Note, which shall contain, as a minimum, a
description of the products and their number.
REQ-403723/A

The Supplier shall provide information on checkout of the manufactured parts, at

least a report on compliance with the technical requirements defined herein and

(if applicable) on the completeness of the manufactured assembly.
REQ-403724/A

Where appropriate, the Supplier shall provide test protocols (e.g. dimensional
test, vacuum leak test, RGA test, etc.) to confirm compliance with specifications.
The verification of parameters shall be performed according to the requirements
defined herein and in the technical documentation attached to the Client's order.
NOTE: The content of the verification protocols shall be agreed with the Client.
REQ-403725/A
The Supplier shall provide data sheets or certificates from the original
manufacturer for all materials used to produce the Products.
REQ-403726/A

The Supplier shall have an established non-conformance process compatible with
ISO 9001. The basic application shall contain defining and identifying the non-
conformance and its root cause, and defining and managing the corrective
actions.

NOTE: This requirement does not require any kind of certification. The details of
the process should be consulted with the Client if in doubt.

The Extreme Light Infrastructure ERIC ID# 40371007/C
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5.2. Acceptance

Acceptance will be carried out by the Client on the delivered subject of performance. The
documentation provided by the Supplier will also serve as the basis for acceptance.

In case of successful acceptance, the Client will submit a signed acceptance protocol to the Supplier.
In case of unsuccessful acceptance, the Client will provide a Nonconformity Report to the Supplier
and the process in accordance with REQ-403726/A shall be applied.
REQ-403727/A

The Acceptance process shall demonstrate the following:

e The subject of performance was verified by the Supplier, and the result of
this process was documented in the appropriate way;

e Allidentified nonconformities were solved in accordance with
REQ-403726/A;

e The subject of performance is free of fabrication errors and is ready for the
intended use.
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