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• Technical Design Documentation is 

organized along WBS

• WBS: “A deliverable-oriented hierarchical 

decomposition of the work to be executed by 

the project team” [PMBOK]

• Different project phases are projects of their 

own, with their own WBS:

• WBS for Technical Design Phase TDP

• WBS for Prelab phase

• WBS for constructionm phase

• In each phase, prepare WBS for next phase

• Define WBS for prelab phase now

• Define construction project WBS in prelab phase

WBS and Documentation
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http://www-fusion-magnetique.cea.fr/etn-qpn/ws-scheduling/EFDA%20Conference%20-%20Scheduling.pdf

Example: ITER WBS.

Top Level ist programme phase
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• WBS for Technical Design Phase II (TDP-II) was never fully 

formulated

• Provisional WBS used to structure Design Documentation

• Main Structure:

• Accelerator systems

• SCRF technology

• CFS

• Some cross cutting activities: 

AD&I, Costing, Project management, Documentation

• Other Technical Areas (magnets, vacuum, …) from RDR only 

present as parts of accelerator systems

• After Black December (12/2008), value engineering 

reduced to bare minimum, technical area groups outside 

SCRF non-existing -> No top-level element for Technical 

areas other than SCRF

Structure of TDD from TDR (TDP-II) phase 
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• New Web interface:

https://edmsdirect.desy.de/treebrowser/ilc/

• Provides easy navigation through the TDR 

WBS and the associated documentation

• No log-in required

• Integrated preview of document PDF

• Documents are interrelated through links

• Link to EDMS interface also provided

• Some elements (costs!) are only available 

after log in with EDMS account,

documents are visible only in full EDMS 

client

Access to TDD 
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https://edmsdirect.desy.de/treebrowser/ilc/
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• Design Register gives overview over 

design status of accelerator systems and 

their documentation

• Has a list of “mandatory documents” whose 

status is tracked

• Includes cross references

• Good practice: Prepare a list of artefacts / 

mandatory documents to be provided by 

the work packages

• Drawings / CAD models

• Schematics

• Data sheets / specifications

• Requirements

• Calculations: Power, heat, costs, availability…

• Procedure descriptions (installation, alignment, 

diagnostics, maintenance,…)

Design Register
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• Guiding principles of a WBS: 

• Deliverable-oriented

• Compatible with work organisation

• Example: 

• One group designing magnets solely for 

Damping Rings, as part of a separate DR design 

effort: “DR magnets” under “Damping Rings”

• One group designing magnets for several (or all) 

accelerator systems as a separate effort:

“Magnets” as separate Work Package

• Decision on structure depends on how work is 

organized

• Can change between project phases

-> Can have a “Magnets “ work package in 

prelab phase, and a “Damping Rings” work 

package including magnets in construction 

phase

WBS Structure for Prelab-Phase
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• What are the deliverables in the Prelab 

phase?

• Final deliverables: construction-ready 

design, project plan, cost book

• Intermediate deliverables: Component 

counts, power estimates, requirements, 

design criteria…

• EDR is (“only”) a human-readable summary 

of these design deliverables
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Deliverables
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• Accelerator design*

• Overall integrated design -> AD&I

• Sources, DR, RTML, ML, BDS -> Acc. Systems

• Artefacts: Lattice, beam parameters, system 

description, imput for CFS design criteria 

(requirements), component counts, design for 

specific components, availability data,

• SCRF design and prototypes*

• Cryomodules, cavities, couplers, tuners, SC 

quad, BPM, HLRF (klystrons, modulators, PDS), 

cryogenics -> SCRF groups

• Artefacts: Component designs, technical data, 

prototypes, subsystem design, component unit 

costs, subsystem costs, production plans, 

requirements

• Technical components design*

• Magnets, vacuum, diagnostics, LLRF, controls, 

dumps, collimators, survey and alignment, 

installation… -> Technical area groups

• Artefacts: Component designs, technical data, 

prototypes, subsystem design, component unit 

costs, production plans, requirements

Deliverables of the Prelab-Phase -> And who does it
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• Conventional facilities and site design*

• Civil engineering (caverns, tunnels, surface 

buildings) design

• Technical infrastructure (el. Power, water, HVAC, 

network, transport, safety, …) designs

• Site design (Campus, transport, water, power 

lines, housing…)

• Artefacts: Requirements / design criteria, 

construction plans, costs, schedule, schematics, 

env. impact assessment, 

• Project plan*

• Cost estimate, cost book, project implementation 

plan, project schedule, construction project WBS 

and organisation, logistics plan, legal 

framework… -> project office

• Engineering plan

• System architecture, Requirements, Risks, CAD 

model, Technical Documentation, QA plan… 

• Outreach & PR material

• Web site, videos, lectures, exhibitions…  -> 

Outreach team

* = “based on TDR, consolidated and updated”
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THE ACCELERATOR (PRODUCT)

• Accelerator Design and Integration

• Design the accelerator, its accelerator 

subsystems and their subsystem specific 

components

• SCRF and HLRF Technology

• Design all SCRF and HLRF components and the 

cryogenic system, for the ML and other 

accelerator subsystems, produce prototypes, 

qualify vendors and hub labs, establish/qualify 

production sites and companies

• Accelerator Components

• Design accelerator components (except 

SCRF/HLRF), including instrumentation and 

controls

• Conventional Facilities and Siting

• Design all conventional facilities and the site

Possible 1st level elements of a Prelab WBS
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CROSS-SECTIONAL ACTIVITIES

• Project Management and Legal Affairs

• Perform project management of the prelab 

phase (cost, schedule, …)

• Prepare Project Management of the 

Construction phase

• Systems Engineering and Quality 

Management

• Support systems engineering processes of 

prelab phase (documentation, CAD, 

requirements, …)

• Prepare Systems Engineering processes for 

construction phase (all of the above, risk 

management, quality management, …)

• Outreach and Public Relations

• Safety and Environment

• Manage all safety, health, radiation and 

environmental protection issues
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Accelerator Design and Integration

• Accelerator System Integration

• Integrate accelerator subsystems, provide 

overall design and performance

• Sources

• Design electron and positron sources and 

specific components (undulator, target regions, 

gun and laser system)

• Damping Rings

• RTML

• Main Linac and Bunch Compressors

• Design Main Linacs and Bunch Compressors, 

based on SCRF design

• BDS

Possible 2nd Levels
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SCRF and HLRF Technology

• Cryomodules

• Design all L-Band cryomodules for  Main Linac, 

sources

• Produce, transport to and test prototypes in 

Japan

• Cavities

• Cavity Material

• Tuners

• Couplers

• Quad / BPM package

• Klystrons

• Modulators

• Waveguide distribution

• Cryogenics
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Accelerator Components

• Magnets, Kickers and Power Supplies

• Vacuum

• Dumps and Collimators

• Instrumentation

• Controls and LLRF

• Installation, Supports and Girders

• Survey and Alignment

Possible 2nd Levels, cont’d
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Conventional Facilities and Siting

• Civil Engineering

• Electrical Power

• Water Cooling

• Heating, Ventilation, Air Conditioning

• Site Activation
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Project Management and Legal Affairs

• Project Management and WBS

• Costs

• Schedule

• Project Risks

• Procurement

• Logistics

• Human Ressources

• Legal Affairs

Possible 2nd Levels, cont’d
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Systems Engineering and Quality 

Management

• Technical Documentation

• Requirements Management

• Technical Risks

• Quality management

• Configuration Management

• Standards and Conformance

• Change Management

Outreach and Public Relations

Safety and Environment

• Safety and Health Protection

• Environmental Protection

• Radiation Protection
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• Cost estimate from TDR phase

• WBS based – organized according to a WBS

• Bottom-up – add number * unit costs of all 

components

• Final result was reported in a matrix form: 

(accelerator systems) X (technical areas)

• Cost estimate is based on WBS of 

construction project – need not be identical 

with WBS of prelab phase!

• In strictly WBS based costing, a “Magnets” 

work package would contain all costs for 

fabrication of magnets, ”installation” would 

contain costs of installation

-> a parallel “Damping Rings” work 

package would not include these costs! 

• Does not answer “How much do the 

Damping Rings cost?” or “Which 

components drive DR costs?”

WBS Structure and Costing
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• TDR WBS tried to answer these questions 

by a convention for levels 1/2 of WBS

• 1: Accelerator systems

• 2: technical areas

• Runs into many problems:

• CFS: two systems in one tunnel

• Same components in different systems: How to 

handle one-off costs, quantity rebates, spares

• Strength of a WBS based costing is 100%-

rule: Every level is exactly the sum of its 

parts

• Reports on cost distribution are based on 

attributes, not on structure!

• Distinguish atomic items from items that are 

summed up 

• Atomic items get attributes to allow all kinds of 

reports

• Cost sharing over attributes must be possible 

(e.g. 75% BDS, 25% Sources)
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• Define the deliverables of the Prelab phase

• What designs have to be provided

• Designs: How mature / detailed? 

‒ Ready for detailed design

‒ Ready for call for tender 

‒ Ready for fabrication

• Other documents: Cost book, schedule, legal 

documents, …

• EDR only summarizes these efforts

-> EDR contents and structure to follow project 

organisation and results

• Reinstate accelerator system groups to 

design the accelerator

• Reinstate technical areas to design 

components -> input to accelerator design, 

CFS, project management

Summary, Conclusions
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• Define artefacts that need to be provided 

by the work packages, with target dates:

• Component specifications and data sheets, 

system overview, component counts, unit costs, 

heat loads,  …

• Make sure necessary inputs are requested and 

provided in time (CFS heat loads require 

component counts and component data sheets, 

which require component specs from lattice 

design…)

• Cross-Sectional activities (project 

management, systems engineering)

• Support Prelab phase

• Prepare Construction phase
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Reserve

1/5/2021 Benno List17



IDT

• CFS Design Criteria for all subsystems

• Americas Region TDR for CFS

• Japanese Studies

CFS documentation – Americas and Japan
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