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B. List, Design Integration and Configuration Management  

• TDD: The complete set of documents, CAD models and 

drawings that represent the design as described in the TDR 

• EDMS is used to store the TDD 

• TDD as we have it now was a result and deliverable of the 

Technical Design Phase II 

• The TDD must be maintained and elaborated in the 

Preconstruction Phase 

-> this needs a systematic approach:  

Configuration Management 

Technical Design Documentation 

07.10.14 
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Assembling the TDD was a lot of work 

07.10.14 
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2011: Gentle persuasion 2014: Satisfied customers 
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• Design Register: Lists status of beamline design and 

completeness of mandatory documents 

• Defines the core of the baseline documentation 

• Documents listed here (existing or newly prepared) are subject 

to Change Control 

TDD Status and Examples 

07.10.14 
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• TDD incomplete in several areas due to lack of personpower 

during TDP-II 

• New ADI team leaders should review baseline documentation 

available in their area 

• Missing and incomplete documents should be provided 

 

• We need a plan how to complete and evolve the design itself 

and its documentation in the preconstruction phase 

Overall TDD Status 

07.10.14 
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Mandatory Documents for Accelerator Systems 

07.10.14 
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Parameter List 

Beamline Overview 

Treaty Point Definition 

Lattice 

Component List 

CFS Criteria 

Traceability 
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Documentation in the Design Context 

08.10.14 
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• System overview: what does the system do 

• Beam line description: what is the purpose of each beam line 

section? 

• Failure mode analysis: what can go wrong? What happens then? 

(Diagnosis, collimation, abort, damage to components) 

• Requirements: what has each beam line to deliver? 

• The make a design verifiable, one needs documented 

requirements.  

• We need to ask ourselves: what have we forgotten? How can 

we be sure we have not forgotten anything (important)? 

Missing documents 
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• Current parameter lists focus on typical operation parameters 

• Maximum ratings almost nowhere specified 

• Cf. any data sheet: operating range - absolute max ratings 

• "Risks" are not always "threats", some are opportunities! 

• Any "high risk" component has potential to perform better than 

design - can we make use of that? 

• Example: if cavities perform at 35 MeV/m, can the Klystrons 

power them?  

• Distinguish deliberate performance limitations (technological 

limits, costs) from accidental limits ("nobody told us to plan for 

that")  

A form of req's: Extended Parameter Sets 
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From documents to CAD data 

08.10.14 
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Examples of 3D Models 

08.10.14 

12 

Lattice Visualization 

Civil Facilities 

Surface Models 

Accelerator Sections 

Components 



Design Integration 
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Design Integration at European XFEL 

 

 

 

 

Civil Construction (WP31) 

Civil construction starts 

3 years ahead of all 

other trades 
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Design Integration at European XFEL 

 

 

 

 

Civil Construction (WP31) 

Lattice (BLC) 

 

Geometry generated 

from lattice simulation 

files 
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Design Integration at European XFEL 

 

 

 

 

Civil Construction (WP31) 

 

 

Dump (WP20) 

 

Lattice (BLC) 

 

3D models already from 

four (!) different (CAD) 

sources 
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Design Integration at European XFEL 

 

 

 

 

Civil Construction (WP31) 

 

 

Dump (WP20) 

RF (WP01) 

Lattice (BLC) 
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Design Integration at European XFEL 

 

LLRF (WP02) 

 

 

Civil Construction (WP31) 

 

 

Dump (WP20) 

RF (WP01) 

Lattice (BLC) 
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Design Integration at European XFEL 

 

LLRF (WP02) 

 

 

Civil Construction (WP31) 

 

 

Dump (WP20) 

RF (WP01) 

Lattice (BLC) 

Electrical (WP34) 
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Design Integration at European XFEL 

 

LLRF (WP02) 

 

 

Civil Construction (WP31) 

 

 

Dump (WP20) 

RF (WP01) 

Lattice (BLC) 

Electrical (WP34) 

 

Water (WP34) 
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Design Integration at European XFEL 

 

LLRF (WP02) 

 

 

Civil Construction (WP31) 

 

 

Dump (WP20) 

RF (WP01) 

Cryomodules  

(WP03) 

Lattice (BLC) 

Electrical (WP34) 

 

Water (WP34) 
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Design Integration at European XFEL 

 

LLRF (WP02) 

 

 

Civil Construction (WP31) 

Cryogenics (WP13) 

 

Dump (WP20) 

RF (WP01) 

Cryomodules  

(WP03) 

Lattice (BLC) 

Electrical (WP34) 

 

Water (WP34) 
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Design Integration at European XFEL 

 

LLRF (WP02) 

 

 

Civil Construction (WP31) 

Cryogenics (WP13) 

Interlock (WP38) 

Dump (WP20) 

RF (WP01) 

Cryomodules  

(WP03) 

Lattice (BLC) 

Electrical (WP34) 

 

Water (WP34) 
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LLRF (WP02) 

 

 

Civil Construction (WP31) 

Cryogenics (WP13) 

Interlock (WP38) 

Dump (WP20) 

RF (WP01) 

Cryomodules  

(WP03) 

Lattice (BLC) 

Electrical (WP34) 

Racks (TC) 
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Design Integration at European XFEL 

Transportation (WP33) 

LLRF (WP02) 

 

 

Civil Construction (WP31) 

Cryogenics (WP13) 

Interlock (WP38) 

Dump (WP20) 

RF (WP01) 

Cryomodules  

(WP03) 

Lattice (BLC) 

Electrical (WP34) 

Racks (TC) 

Water (WP34) 

Transportation needs to 

block space for 

handling components 
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Design Integration at European XFEL 

Transportation (WP33) 

LLRF (WP02) 

 

 

Civil Construction (WP31) 
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Interlock (WP38) 
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Design Integration at European XFEL 

Transportation (WP33) 

LLRF (WP02) 

Safety (WP35) 

 

Civil Construction (WP31) 

Cryogenics (WP13) 

Interlock (WP38) 

Dump (WP20) 

RF (WP01) 

Cryomodules  

(WP03) 

Lattice (BLC) 

Electrical (WP34) 

Racks (TC) 

Water (WP34) 

Safety needs to block 

space for escape routes 
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Design Integration at European XFEL 

Transportation (WP33) 

LLRF (WP02) 

Safety (WP35) 

 

Civil Construction (WP31) 

Cryogenics (WP13) 

Interlock (WP38) 

Dump (WP20) 
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Design Integration at European XFEL 

Transportation (WP33) 

LLRF (WP02) 

Safety (WP35) 

Survey (WP36) 

Civil Construction (WP31) 

Cryogenics (WP13) 

Interlock (WP38) 

Dump (WP20) 

RF (WP01) 

Cryomodules  

(WP03) 

Lattice (BLC) 

Electrical (WP34) 

Racks (TC) 

Water (WP34) 

Survey needs to block 

space for laser beams 

of alignment system 
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Design Integration at European XFEL 

Transportation (WP33) 

LLRF (WP02) 
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Design Integration at European XFEL 

Transportation (WP33) 

LLRF (WP02) 

Safety (WP35) 

Survey (WP36) 

Civil Construction (WP31) 

Cryogenics (WP13) 

Interlock (WP38) 
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Design Integration at European XFEL 

Transportation (WP33) 

LLRF (WP02) 

Safety (WP35) 

Survey (WP36) 

Civil Construction (WP31) 

Cryogenics (WP13) 

Interlock (WP38) 

Dump (WP20) 

RF (WP01) 

Cryomodules  

(WP03) 

Lattice (BLC) 

Electrical (WP34) 

Racks (TC) 

Water (WP34) 

Provide consistent 

solution acceptable for 

all stakeholders 

Share visions, 

communicate better, 

develop faster 

Save costs – detect and 

remove collisions 

before fabrication 
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• Central region is highly complex 

• Was partially optimized during BTR in oct. 2011 at DESY. 

Several issues were found. Focus was flat terrain layout. 

Needs repetition for mountainous site! 

• Necessary input: list of equipment with special requirements 

from each system: sources, RTML, BDS (cryogenics, laser 

systems, dumps, radiation protection in hot regions...) 

• Definition of baseline ambiguous. Tunnel configuration 

(Kamaboko or twin tunnels) different between drawings and 

some 3d models - consolidate in context of ILC-CR-0003 

Central Region Design Integration 
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Design Integration at ITER 

07.10.14 
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I. Kühn, SOFE (2009) 5226475.   I. Kühn, SOFE (2009) 5226475.   

Interfaces are highly complex 
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ITER Interface Control Documents 

07.10.14 
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• Treaty Points define only beamline Center geometry and Twiss 

functions 

• Phase space (emittance, envelope), intensities, tolerances not 

specified 

• Need performance guarantee (system a shall provide no more 

than xx intensity outside aperture yy) 

• Specs turn into requirements for systems 

• Input for failure mode analysis 

• Needed for collimation, instrumentation, machine protection, 

dump system 

• Needed for radiation protection analysis 

From Treaty Points to Interface Requirement Documents 
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• DR parameters define accepted phase space an assumed 
intensity 

• No definition of max. Intensity (what happens if PS delivers 
bunches with 3e10 intensity?) or max intensity outside DR 
acceptance 

• What are requirements for collimation, Diagnostics, beam 
abort, tuneability (intensity!!) of positron source? 

• Cannot verify that DR and PS designs are compatible 

• Cannot check whether PS needs additional collimation section, 
or fast (how fast?) beam abort 

Example: positron source to damping ring 
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• The key:  

Do changes to the design baseline in a controlled fashion 

• Keep all stakeholders informed and involved 

• Applies equally to alterations of existing designs, and 

elaboration, i.e., new designs 

• The goal is not more bureaucracy, it is transparency 

• We are still (too) few people, but scattered around the world 

• We cannot afford to waste manpower due to missing 

information, duplication of work, or incompatible designs  

Maintaining the Design Integrity 

07.10.14 
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Change Management: The Basic Path 

07.10.14 
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Propose Review Decide Implement 
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Change Request Lifecycle 

07.10.14 
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EDMS: D*1057375 
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Website:  

ilc.desy.de/cm 

07.10.14 
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• Lists CM documents, 

in particular CRs 

• Provides access to  

files in EDMS, and links 

to EDMS client 

• Get your password (and 

account) from  

ipp-support@desy.de 
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EDMS Web Client 

07.10.14 
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Change Request Register (EDMS: D*1056505) 

07.10.14 
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• Will be central point of information 

• Lists also (possibly) upcoming CRs 

• Will be updated after each CMB Meeting and when new 

CRs arrive 
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• Please download and fill out 

template (D*1082175) if you prepare 

a CR 

• Complete and send to BL by email 

• CRs can be submitted by: 

‒ TB members 

‒ WG coordinators 

‒ Phys&Det Representatives 

CR Preparation 

07.10.14 
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Change Management Board Meetings 

07.10.14 
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http://agenda.linearcollider.org/conferenceDisplay.py?confId=6513 

• Agenda is open 

• Participation limited to CMB 

members 

• Minutes will be available 

• CMB can review and decide on 

CRs 

• CMB can also ask for more info 

or delegate to a Change Review 

Panel 

• CMB members are TB members + 

CFS expert (Vic Kuchler)  

+ 2 detector experts (J. List, T. 

Markiewicz) and Change 

Administrator (BL) 

EDMS: D*1083165 



B. List, Design Integration and Configuration Management  

• ILC Baseline Configuration is under Change Control 

• CRs can be submitted by TB members and WG coord’s 

• CRs will be processed by Change Management Board 

 

• Change Control Process is open, your input about current 

change requests is welcome and needed 

• Keep yourself informed about CRs at 

http://ilc.desy.de/cm 

Summary for Change Management 

07.10.14 
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• The Technical Design Documentation in EDMS is the basis 

for the Accelerator Design and Integration activities 

• ADI is design and engineering of a complex system: 

Systems Engineering 

• Apply Systems Engineering methods where appropriate 

• Design Integration will continue, with focus on CFS in 

Japan 

• Configuration Control / Change Management is active to 

preserve integrity of the design 

• Focus of CM is to be efficient: 
least possible amount of paper pushing, but sufficient 

documentation 

Summary and Conclusions 
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Additional Material 

07.10.14 
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Formal CM title LCC implementation Responsibilities 

CR Author Limited to ILCTB members, WG coordinators, other 
approved individuals (e.g. physics and detector reps.)  

Preparation of clear and unambiguous Change Request 
document. Point of contact for questions arising during 
review process.  

Change Administrator (CA) B. List (DESY, ILC-EDMS) Supports and facilitates all phases of a CR. Primary recipient 
of a newly created CR. Provide EDMS support for CR process. 
Maintains Change Request Register. Monitors progress 
during Implementation Phase. General documentation 
control. Reports to the CMB. 

Configuration Management 
Board (CMB) 

ILC Technical Board (ILCTB), P&D representatives (2), CFS 
representative (1), CA (1) 

Primary management body for change management. The 
Chair provides final formal decision after consultation with 
the board. Convenes a Charge Review Panel (and a chair) 
when needed (at the boards discretion). Provides clearly 
document assessments and decisions on all CRs. 

Change Review Panel (CRP) Ad hoc review team, formed by CMB when needed. 
Specific to each CR identified as requiring higher-level 
review. Membership, chair and charge at the discretion of 
the CMB, but generally representative of stakeholders 
and domain experts.  

Review in a timely fashion (defined by ILCTB) the change 
request, as specified in the charge provided by the CMB. 
Provide a written consensus report on its findings and 
recommendations, to be submitted to the CMB.  

Change Request 
Implementation Team 
(CRIT) 

Identified team (and team leader) who will implement the 
changes to the design documentation. ILC-EDMS support 
provided by the CA. 

Prepare (with the help of the CA) a plan for implementing all 
necessary modifications to the technical design 
documentation, including milestones. Implement the plan. 

Roles and Responsibilities 

07.10.14 
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CRR Status Flags 

07.10.14 
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Systems Engineering V-Diagram 

07.10.14 
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