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The DFX prototype quality plan should filter down through the following steps and collect/store all required 

documentation:

1. Design phase

The design phase shall lead to the production of all required documentation and terminates upon approval by CERN. 

2. Manufacturing preparation phase

The manufacturing preparation phase shall lead to the production of all required documentation and terminates upon approval by CERN. 

Note: The manufacturing shall not start without CERN’s acceptance based on a Production Readiness Review. 

3. Manufacturing preparation phase

The manufacturing phase shall lead to the manufacture of all the DFX prototype components, and production of all required documentation

4. Assembly and qualification phase

The assembly and qualification phase shall lead to the assembly of the DFX prototype and production of all required documentation.

5. Archiving

All documentation shall be uploaded to MTF (Manufacturing & Test Folder).

6. Delivery

CERN’s approval shall release the DFX prototype for delivery to CERN.

7. Acceptance

Acceptance of the DFX prototype shall be subject to the successful completion of the tests by the supplier and the submission to CERN of all 

compliant tests results or other certificates
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1. SOTON and CERN team have submitted the General Quality Plan (DRAFT) document 

as part of the HLC Project and setup of the MTF

2. SOTON defined the definition “quality team” and accepted the rules and processes that 

must be undertaken and followed as part of the HLC project

3. SOTON have selected to work with LTi Metaltech (UK precision fabricators) to 

manufacture DFX “prototype” and beyond…

• LTi Metaltech are ISO 9001,14001 & 18001 accredited 

• LTi Metaltech use British Engineering Services to validate vessel design and 

testing protocol, welding procedures, weld maps, weld NDT and weld inspection
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procedure

Welding Weld inspection Leak test Cleaning Procedures

Thermo-mech.
Fluid mech.
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device design
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certificate

Manuf. &
Inspection 

Plan

Dimensional
report

Welder Procedure NDT personel
Visual

inspection
X-ray
proc.

X-ray
result

Procedure Operator Procedure
MTF

archiving
Installation maintenance

Standard
EN13445-3
EN13458-2

NA
ISO21013-3
EN4126-6

ISO-GPS PED
EN13445

EN14917+A1
EN13458-2

EN10028
HL-LHC_QA

NA NA
ISO 9606-1
ISO14732

ISO 15614-1
ISO 9712 

NDT level2
ISO 17637 ISO 17636

ISO 5817
Quality B

EN1779A1
EN13185

ISO 9712 
Level2

EN12300 NA NA NA
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notified body

(X) (X) X X X X

Components

Vacuum vessel X

X

X X X X X X X X X X X X X X X

X

X

Bellows vacuum X X X X (X) (X) (X) (X) X X X X

Helium vessels X X X X X X X X X X X X X X X X X X X X

Bellows helium X X X X X X X X X X (X) (X) X X X X

MLI X X X (X)

Structural 
supports

X X X X X (X)
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Detailed MIP example for top 

flange + top dome assembly
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PED 2014/68/EU EN 13445 EN 14917+A1

EN 10028-7 (plate)

EN 10088-3 (std. delivery conditions)

EN 10216-5 (seamless tubes)

EN 10217-7 (welded tubes)

ISO 10380:2012 (flexibles)

EN 12300

ISO 5817 (fusion welding => Quality B)

ISO 9601-1  (welder qualification)

EN ISO 15609-1 (welding procedures)

EN ISO 15614-1 (welding procedure tests)

EN ISO 9712 (NDT personnel => Level 2)

Welding

ISO 17637 (welds – visual inspection)

ISO 17636 (welds – radiography)

ISO 5817 (weld inspection result)

Weld inspection

ISO GPS

EN 13187 (leak detection method)

ISO 9712 (leak detection operator => Level 2)

Pressure testingEN 13485 (vessel testing methods)

PED 2014/68/EU (pressure test)

DFX design rules

Procurement of materials 

and certification*

Cleaning

Engineering drawings

Leak detection
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A HOLD point: = CERN/authorised representative, is informed that a specific step has been 

completed. 

The work-flow is stopped until CERN, or its authorized representative, provides a Hold Point 

Clearance. 

• The clearance is provided within 5 working days upon submission of the quality control 

documentation relative to the performed step. 

• In case of clearance the work-flow can continue. 

• In case of rejection, a recovery plan shall be discussed with CERN and submitted to CERN for final 

approval within 10 working days.

Typically a HOLD point has been introduced to bring closure to an activity, i.e. the final leak detection/ 

pressure test performed to confirm completion of a sub-assembly after completion of a critical 

weld/dimension check

A total of 15 HOLD points (H) have been introduced into the DFX F&I schedule
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A NOTIFIED point: = CERN/authorised representative, is informed 5 working days in advance that a 

specific step has been completed and that the following step in the approved work-flow will be 

performed. 

Notification Point does not affect the work-flow. Work can continue without CERN/authorised 

representatives reply

A total of 24 NOTIFIED points (N) have been introduced into the DFX F&I schedule
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A WITNESS point: = CERN/authorised representative, intends to attend any specific step of the 

production. The supplier will notify the client with 10 working days in advance that the activity will be 

performed.

At this stage in the project plan SOTON will need some guidance as to the typical number of witness 

points CERN/authorised representatives anticipate to factor in the production plan

A total of 31 WITNESS points (W) have been introduced into the DFX F&I schedule for SOTON and 

LTi Metaltech to be jointly present – these can be adapted to include a CERN/representative.

Alternatively, previous HOLD or NOTIFIED points changed to WITNESS points so an observation is 

carried out onsite
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Example of changing an existing 

assignment: 

X-ray of top dome to bottom dome

Example of adding to an existing 

assignment: 

X-ray of lip weld of bottom flange in elbow
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A REVIEW point: = A review of the quality plan and could be integrated as part of a joint project 

meeting with all parties

A total of 8 REVIEW points (R) have been introduced into the DFX F&I schedule
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A SOTON point: = An activity that is led by SOTON on LTi Metaltech site.

These include activities such as “applying MLI” and performing the electrical testing of heaters

A total of 15 SOTON points (S) have been introduced into the DFX F&I schedule
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• SOTON will contract LTi Metaltech to use their own list of approved suppliers to procure 

material/components to specification

• SOTON will assist LTi Metaltech with the procurement of certain materials/components to meet specification

• Sheet metal/billets that satisfy < 0.1 % Cobalt content requirement*

*It has been proposed that sheet material or billets could be procured from the same known batch and several samples produced

for material testing of Cobalt content to confirm compliance

• 3-D forged plates in stainless steel grade 316LN for any lip welded flanges part of the helium vessel 

(Abbey Forged Product)

• Bellows fabricated to custom sizes, welded with radial lip welds and fabricated from SS grades from the 

approved list (Kompaflex)

• Flexible convoluted tubes fabricated from SS grades from the approved list (Kompaflex)

• If SOTON find it difficult to source any of the items listed above (especially within sensible budgets/lead-

time), SOTON may place a request for CERN to assist with supply or materials/components from stores or 

own network of suppliers.
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Key points in production

 15 Hold points

 24 Notified points

 31 Witness points

 8 Review points

DFX - CPS review 3 July 2017 27
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Key milestones extracted from current production plan:

• Procurement phase (activity 0) = 8 weeks (1st Apr – 31st May)

• Manufacturing of top flange assembly (activity 1) = 8 weeks (15th Apr – 15th June)

• Manufacturing of top dome assembly (activity 3) = 10 weeks (1st May – 15th July)

• Target delivery of heaters + thermometers by CERN (activity 7) (1st May – 15th July)

• Manufacturing of mid-section assembly (activity 7) = 12 weeks (1st May – 31st July)

• Manufacturing of top dome/flange + mid-section assembly (activity 12) = 2 weeks (15th July – 31st July)

• Manufacturing of DFX vertical (activity 14) = 2 weeks (15th Sept – 30th Sept)

• Target delivery of IFS by CERN (activity 21) = (1st July – 15th July)

• Manufacturing of cold horizontal IFS section (activity 21) = 14 weeks (15th June – 30th Sept)

• Manufacturing of VV horizontal IFS section (activity 22) = 8 weeks (1st July – 15th July)

• Manufacturing of cold + VV horizontal IFS section (activity 29) = 2 week (1st Sept – 15th Sept)

• Manufacturing of horizontal sub-assemblies to DFX vertical (activities 25-31) = 4 weeks (1st Oct – 31th Oct)

• DFX full assembly pressure testing = (activity 32) 2 weeks (15th Nov – 30th Nov)
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