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A Full Work Break down structure for MICE
Paul Drumm, 8th September 2003

Version 6b
Introduction

The International Peer Review chaired by Alan Astbury recommended that MICE should develop a full work breakdown structure (or equivalent) “at least to level 4”. In plain language this asks us to identify – in some detail - each step needed to complete MICE, how long each step takes, how much each step costs and on what basis we make these estimates. I interpret “basis” to mean documentary evidence, whether this means quotes or experience, it should avoid guess or worse and will be pertinent to questions asked by any subsequent review. The level of detail necessary depends on the complexity of the tasks and subtasks, but should identify the purchase of significant cost items, time steps and the use of effort. All smaller cost items can be rolled up as can short duration processes.
This work will produce a useful document which would be needed for the proposed independent review of MICE costs and the successful management of MICE.
WBS Organisation = Work Package Definition
MICE is a complex project which will ultimately brings together the work of many people and groups culminating in the operation of MICE as an experiment. MICE has already defined the major tasks – identified largely by their deliverables, e.g. coils, detectors, cavities etc (see http://hep04.phys.iit.edu/cooldemo/). Each of these tasks has had associated with it one or two task leaders. Some rearrangement of the duties and the rôles is felt necessary. In particular, the importance of the integration issues has suggested that MICE should be managed along module-component lines rather than by technology. The following model divides MICE into modules, assigning a manager (initials in brackets) to each module. The absorber & focus coil working group is a good example that this is a successful methodology 
1 MICE
1.1 MICE Integration (PD)
1.1.1 Mice Into Experimental Hall (II)

1.1.2 Mice Experiment (TT*)

1.2 Muon Beam Line & Infrastructure (II)
1.2.1 Muon Beam Line (PD)
1.2.1.1 Safety case

1.2.1.2 Preliminary Beam Line Work ()
1.2.1.2.1 Layout in Synch Hall

1.2.1.2.2 Design Synch Components

1.2.1.2.3 Layout Shielding & Position Hole in Wall

1.2.1.2.4 Order Shielding

1.2.1.2.5 Deliver

1.2.1.3 Full Design ()
1.2.1.3.1 Beam Line Mechanical Design Layout

1.2.1.3.2 Beam Line Vacuum Chambers

1.2.1.3.3 Design Stands

1.2.1.3.4 full shielding ()
1.2.1.3.4.1 design

1.2.1.3.4.2 installation plan

1.2.1.3.4.3 Order

1.2.1.3.4.4 deliver

1.2.1.4 New target ()
1.2.1.4.1 specify

5.4.1 Design Mechanism

1.2.1.4.3 purchase

5.4.2 Build Prototype

5.4.3 Test Mechanism

1.2.1.4.6 Modifications

5.4.4 Production Unit

5.4.5 Design Stand

5.4.6 Manufacture Stand

1.2.1.4.10 Install Stand

5.4.7 Install Target

1.2.1.4.12 Beam Tube ()
1.2.1.4.12.1 Design New Beam Tube

1.2.1.4.12.2 Manufacture

1.2.1.4.12.3 Install Beam Tube

1.2.1.5 Components (Manufacture) ()
1.2.1.5.1 Vac Chambers

1.2.1.5.2 Beam Line Stands

1.2.1.6 Services

1.2.1.7 Decommisioning

1.2.1.8 Installation ()
1.2.1.8.1 Decouple HEP

1.2.1.8.2 Pull Out Magnets

1.2.1.8.3 Reroute Cables

1.2.1.8.4 Prepare Vacuum System

1.2.1.8.5 Install Vacuum System

1.2.1.8.6 Installation of Shielding

1.2.1.9 Diagnostics

1.2.1.10 Beam Line Controls (PD)
1.2.1.10.1 Specify

1.2.1.10.2 Design

1.2.1.10.3 Order

1.2.1.10.4 Deliver

1.2.1.10.5 Install

1.2.1.11 Power supplies for beam line elements ()
1.2.1.11.1 Specify

1.2.1.11.2 System Design

1.2.1.11.3 Order

1.2.1.11.4 Deliver

1.2.1.11.5 Interfaces ()
1.2.1.11.5.1 Electrical

1.2.1.11.5.2 Water

1.2.1.11.5.3 Air

1.2.1.11.5.4 Cabling

1.2.1.11.6 Installation

1.2.1.12 Solenoid Options ()
1.2.1.12.1 Resolve Cost Issues

1.2.1.12.2 Choice of Solenoid

1.2.1.12.3 Muon Solendoid - Inhouse ()
1.2.1.12.3.1 RAL Specification and monitoring

1.2.1.12.3.2 Cryostat

1.2.1.12.3.3 Vacuum system

1.2.1.12.3.4 Power control and protection

1.2.1.12.3.5 Infrastructure

1.2.1.12.3.6 Rail System

1.2.1.12.3.7 Assembly and test

1.2.1.12.3.8 Installation

1.2.1.12.4 Muon Solenoid - Mitsubishi/RIKEN ()
1.2.1.12.4.1 Contract spec and monitoring

1.2.1.12.4.2 1) Solenoid magnet

1.2.1.12.4.3 2) Power supply

1.2.1.12.4.4 3) Cryogenic control unit

1.2.1.12.4.5 4) Helium transfer tubes

1.2.1.12.4.6 Transportation (UK)

1.2.1.12.4.7 Installation

1.2.1.12.4.8 Testing

1.2.1.12.5 PSI Solenoid ()
1.2.1.12.5.1 Release

1.2.1.12.5.2 Radiation Survey & Decide

1.2.1.12.5.3 Paperwork

1.2.1.12.5.4 Transport

1.2.1.12.5.5 Cryogenic Services

1.2.1.12.5.6 Design Stand

1.2.1.12.5.7 Order

1.2.1.12.5.8 Manufacture

1.2.1.12.5.9 Test Install

1.2.1.12.5.10 Mech Services

1.2.1.12.5.11 Power supply & Controls ()
1.2.1.12.5.11.1 Specify

1.2.1.12.5.11.2 Tender

1.2.1.12.5.11.3 Deliver

1.2.1.12.5.11.4 Install

1.2.1.12.5.12 Electrical Services

1.2.1.12.5.13 Final Install

1.2.1.12.5.14 Mech Services

1.2.1.12.5.15 Electrical Services

1.2.2 Cryogenic Infrastructure (TB)
1.2.2.1 General Design

1.2.2.2 Detailed design

1.2.2.3 Refrigerator ()
1.2.2.3.1 Specification

1.2.2.3.2 Tender

1.2.2.3.3 Order System

1.2.2.3.4 Deliver

1.2.2.4 Valve box ()
1.2.2.4.1 Design

1.2.2.4.2 Order

1.2.2.4.3 Deliver

1.2.2.5 Transfer lines

1.2.2.6 Gas panel and helium store

1.2.2.7 Flexibles

1.2.2.8 Services

1.2.2.9 Installation

1.2.3 Hydrogen System Infrastructure (TB)
1.2.3.1 Design

1.2.3.2 Preparation of safety cases

1.2.3.3 Installation

1.2.3.4 Safety & detection hardware

1.2.3.5 Igloo and ventilation

1.2.3.6 Interlocks

1.2.3.7 Cooling interface

1.2.3.8 Dump

1.2.4 Civil Engineering (II)
1.2.4.1 design

1.2.4.2 floor leveling

1.2.4.3 service cranes (PD)
1.2.4.3.1 Order crane parts

1.2.4.3.2 deliver crane parts

1.2.4.3.3 Service & Modify Cranes

1.2.4.4 clear hall (PD)
1.2.4.4.1 Risk Assessment

1.2.4.4.2 Prepare Work Plan

1.2.4.4.3 Arrange for storage space

1.2.4.4.4 Initial Radiation Survey

1.2.4.4.5 Review & Revise

1.2.4.4.6 Clear out loose items

1.2.4.4.7 Vent Beam Line

1.2.4.4.8 Isolate Electrics

1.2.4.4.9 Isolate & Drain Water

1.2.4.4.10 Crop Cables & Pipes

1.2.4.4.11 Separate Beam Elements

1.2.4.4.12 Remove Power Supplies

1.2.4.4.13 Remove Blocks

1.2.4.4.14 Remove Elements to storage

1.2.4.4.15 Block off from wall

1.2.4.4.16 Review

1.2.4.4.17 Clear out residue

1.2.4.4.18 Completed

1.2.4.5 hole in wall ()
4.5.3 remove outer shielding

4.5.4 cut hole

4.5.5 clear up

4.5.6 Block off

1.2.4.5.5 RP Monitoring & Supervision

1.2.4.6 Area monitoring - radiation

1.2.4.7 platforms/new floor

1.2.4.8 Compressor building ()
1.2.4.8.1 specify

1.2.4.8.2 design

1.2.4.8.3 planning permission

1.2.4.8.4 build

1.2.4.8.5 fit out

1.2.5 Plant & Services (II)
1.2.5.1 Design effort

1.2.5.2 Move CMS facility

1.2.5.3 Water cooling - building

1.2.5.4 Water - cooling plant

1.2.5.5 Water - cooling system

1.2.5.6 Water

1.2.5.7 3.3kV

9.9 lighting etc

9.10 Electrical

1.2.5.10 MICE Electrical Interfaces ()
1.2.5.10.1 Tracker Solenoid I

1.2.5.10.2 Absorber Module I

1.2.5.10.3 Cavity Module I

1.2.5.10.4 Absorber Module II

1.2.5.10.5 Cavity Module II

1.2.5.10.6 Absorber Module III

1.2.5.10.7 Tracker Solenoid II

1.2.6 Interlocks & Safety (PD)
1.2.6.1 design

1.2.6.2 order

1.2.6.3 deliver

1.2.6.4 MICE Interfaces ()
1.2.6.4.1 Tracker Solenoid I

1.2.6.4.2 Absorber Module I

1.2.6.4.3 Cavity Module I

1.2.6.4.4 Absorber Module II

1.2.6.4.5 Cavity Module II

1.2.6.4.6 Absorber Module III

1.2.6.4.7 Tracker Solenoid II

1.2.7 MICE Support Infrastructure (II)
1.2.7.1 Beam Spoiler

1.2.7.2 Support Structure

1.2.7.3 Design

1.2.7.4 Modelling

1.2.7.5 Magnetic shielding

1.2.7.6 Installation

1.2.7.7 alignment

1.2.7.8 Services

1.2.7.9 Cryogenic interface

1.2.7.10 Power supplies - installation

1.2.7.11 General Installation

1.2.8 ISIS-MICE Controls Interface (CG)
1.2.8.1 Specify

1.2.8.2 Control room design & implementation

1.2.8.3 Control room design & implementation

1.2.8.4 Replace Cable Store

1.2.8.5 Interlocks

1.2.8.6 Control 

1.2.8.7 Interfaces ()
1.2.8.7.1 Beam Line

1.2.8.7.2 Tracker Solenoid I

1.2.8.7.3 Absorber Module I

1.2.8.7.4 Cavity Module I

1.2.8.7.5 Absorber Module II

1.2.8.7.6 Cavity Module II

1.2.8.7.7 Absorber Module III

1.2.8.7.8 Tracker Solenoid II

1.2.9 Vacuum Systems (VG)
1.2.9.1 Muon Beam Line ()
1.2.9.1.1 Design

1.2.9.1.2 Order

1.2.9.1.3 Deliver

1.2.9.1.4 Instrumentation & Interlocks

1.2.9.2 MICE Vac Interfaces ()
1.2.9.2.1 Tracker Solenoid I

1.2.9.2.2 Absorber Module I

1.2.9.2.3 Cavity Module I

1.2.9.2.4 Absorber Module II

1.2.9.2.5 Cavity Module II

1.2.9.2.6 Absorber Module III

1.2.9.2.7 Tracker Solenoid II

1.3 MICE Cooling Modules (MZ)
1.3.1 Absorber & Focus Coil Module (ZZ)
1.3.1.1 Absorber (MAC) (MAC)

1.3.1.2 Focus Coil (GB) (GB)

1.3.1.3 Module Design

1.3.1.4 Interfaces ()
1.3.1.4.1 Vacuum

1.3.1.4.2 Magnet Power Supplies

1.3.1.4.3 Hydrogen System

1.3.1.4.4 Interlocks

1.3.1.4.5 Controls

1.3.1.4.6 Services ()
1.3.1.4.6.1 Electrical Power

1.3.1.4.6.2 Cooling Water

1.3.1.4.6.3 Air

1.3.1.4.7 RF Power

1.3.1.5 Installation & Integration

1.3.2 Cavity & Coupling Coil Module (DL)
1.3.2.1 Cavities (DL)

1.3.2.2 Coupling Coil (MG)

1.3.2.3 Interfaces ()
1.3.2.3.1 Vacuum Interface

1.3.2.3.2 Magnet Power

1.3.2.3.3 Controls

1.3.2.3.4 RF Power

1.3.2.3.5 Services ()
1.3.2.3.5.1 Water

1.3.2.3.5.2 Air

1.3.2.4 Installation & Integration

1.3.3 RF Power Systems (RC)
1.3.3.1 Design

1.3.3.2 Cost

1.3.3.3 Procure

1.3.3.4 Assemble

1.3.3.5 Interfaces

1.3.3.6 Services ()
1.3.3.6.1 Electrical

1.3.3.6.2 Water

1.3.3.6.3 Air

1.3.3.7 Installation & Integration

1.3.4 Installation & Integration (MZ)

1.4 Detectors, Tracker Solenoid & Measurement (AB)
1.4.1 Up Stream Detectors (ZZ)
1.4.1.1 Emittance Control

1.4.1.2 TOF

1.4.2 Tracker Module (ZZ)
1.4.2.1 Tracker Solenoid

1.4.2.2 Tracker Detector Hardware ()
1.4.2.2.1 Interfaces ()
1.4.2.2.1.1 Services ()
1.4.2.2.1.1.1 Electrical

1.4.2.2.1.2 Controls

1.4.2.3 Tracker Detector Electronics ()
1.4.2.3.1 Interfaces ()
1.4.2.3.1.1 Services ()
1.4.2.3.1.1.1 Electrical

1.4.2.3.1.2 Controls

1.4.2.4 Installation & Integration

1.4.3 Down Stream Detectors (ZZ)
1.4.3.1 Ecal

1.4.3.2 Cherenkov

1.4.3.3 PID

1.4.3.4 Installation & Integration (AB)

1.4.4 Data Acquisition (ZZ)
1.4.4.1 DAQ

1.4.4.2 Installation & Integration

1.4.5 Analysis & Simulation Software (ZZ)
1.4.6 Detector Performance Tests (JN)
1.4.7 Installation & Integration (ZZ)
1.5 Diagnostics (JN)
1.6 Magnet Power Supplies (MG)
1.7 Management (PD)
(TT*) indicates a technical team activity - equivalent to the technical board in the proposed constitution. For 1.1.2 - actual integration is included at various levels within the modules. 1.1.1 will include the planning of the installation of MICE into the hall. The overall safety approach will be considered at level 1.1 but is a dispersed responsibility. ZZ implies a manager is still to be agreed.
This is a level 3 breakdown. Subsequent levels become lengthy. A more complete MICE-WBS can be seen at http://www.isis.rl.ac.uk/accelerator/MICE/WBS/MICE_WBS.html. (Note you need to use MS Internet explorer to manipulate the tree). This WBS is indicative and not prescriptive, and will be modified as people give me information.
There are three important activities in MICE which need particular consideration:
Integration: This is the activity of making each piece of MICE work or fit in with surrounding equipment. Integration occurs at many levels: within a module & module-2-module.
Interface: The definition of the scope of each piece in terms of the services & infrastructure it needs. (see below).
Installation: This is the activity of placing a piece of MICE on the floor in the MICE hall at RAL, attaching to services, (e.g. cabling up & plumbing in); acceptance tests etc.

A model for Interface Issues

Within the infrastructure task will be the activities of providing Electrical (AC/DC equipment power, mains power, cabling infrastructure etc & Mechanical Services (pressurised air, cooling water etc) - under 1.2.5; vacuum system infrastructure; controls infrastructure; interlock & safety infrastructure; alignment & survey (under 1.2.7). Where needed, these activities can be mirrored in all other subtasks. A model is shown below:

Level within module
1
2
3
4
5
Module


Components



Part A




Steps in the process of making “Part A” of the module




design,




tender,




construct,




acceptance testing etc, for example



Part B




Steps in the process of making “Part A”




design,




tender,




construct,




acceptance testing etc, for example



…etc


Interfaces
Alignment



Vacuum



Controls



Interlocks



RF Power



Cryogenic System



Hydrogen System



High Current Power System



Services



Cooling Water




Compressed Air




Electrical Services


Integration



Module Integration



Module2Module Integration


Installation


e.g. Installation & Testing at RAL plan


e.g. Survey
There are possibly other interfaces that should be added where needed (RF, magnet & beam line power supplies for example). It is proposed that these activities are driven by the interaction of the appropriate task/subtask leaders discussing needs with the equivalent subtask leader in the infrastructure activity. These discussions can take place directly and also through the technical team where issues have more general implications.
There must be two important results from this interaction:

1. A clear specification of the interface. In the example of the vacuum system the interface can be defined as anywhere between the vac control plc (defined as infrastructure) and the flange of the vacuum vessel of the equipment.

2. Agreement on common standards (as far as possible). A discussion and agreement as to how the contributions made either side of the interface impinge on the commonality of MICE-equipment & the ease of installation & support. This could cover the types of flanges to be used, seals, choice of vac pumps, gauges and vacuum gauge controls and readouts, wiring and selection of electrical connectors. This discussion should eventually involve the technical team.
A similar philosophy should be adopted by all categories of the interface.
Some of the packages will require more development of the WBS than others. The Infrastructure package in particular involves many deeper level tasks: Cryogenic & Hydrogen System, Civil Engineering etc. The aim of the WBS is to identify those items which drive the cost (fixed cost items purchased from vendors, staff costs, for example), and those which drive the planning (e.g. delivery times, resource conflicts, finance availability). It is fully developed on the basis that further subdivision provides no more useful information. Clarity is also important and the above structure provides this.
Interim Technical Management

The proposed MICE constitution considers a Technical Board & Technical Coordinator, with major subsystem managers as members of the Technical Board. The latter has yet to be constituted. In the interim, the Project Manager reports – on behalf of the technical team - to the MICE Steering Group. The proposed interim technical team comprises:

Who



Role


Paul Drumm 


Project Manager - chair

Mike Zisman


Deputy (time anti-phased)

Iouri Ivaniouchenkov

Beam & Infrastructure Manager;
Hall Manager for Installation

Ed Black


Integration & Verification Manager
& Document Librarian


Alan Bross


Detectors & Experiment


Yagmur Torun


Software

Elwyn Baynham

AFC & Safety


Alain Blondel


MICE spokesperson

Others (e.g. BP, VP, SI, MAC, WL, MG where interactions can be significant) should be co-opted as necessary, or by invitation or by request to the chair. This technical team can be reconciled with the technical board at the appropriate time. The technical board as defined by the proposed constitution is charged with managing technical design, time schedules, construction, cost, installation and computing matters. It serves as an advisory body for the Executive Board. 
Responsibilities of the Project Manager

· To coordinate & manage MICE activities

· To track & manage cost & schedule

· To report progress, schedule & costs to the steering group
Responsibilities of the Integration & Verification Manager
· To be responsible for ensuring that the engineering details of the MICE integration are accurately recorded and are practical.

· To supply design & drawing effort in support of the integration activities, and to initiate discussions in collaboration with the module managers to this end.

· To be responsible for informing the technical team of unresolved issues & proposing solutions - in collaboration with the module managers.
· To act as document librarian. This involves ensuring that the engineering drawing library is complete; that required certification (standards etc) is understood, conformed with and documented.
Responsibilities of the Module Managers
· Delegate where necessary to an appropriate individual the responsibility for the design & delivery of module components. 

· To ensure that the module as proposed can be delivered from its components (module integration).

· To define the scope of the module & the interfaces to the appropriate services & systems in collaboration with the relevant service provider (see Appendix).
· To obtain & monitor time & cost schedules & to make these available in an agreed format to the project manager and the Integration team.
· To liaise to ensure that the adjacent module to module interface is viable.
· To liaise to ensure that the module can be integrated into the hall to the appropriate services & systems and survey etc.
· To keep the project manager & the integration team aware of issues and progress.

Change Management & Control
This applies equally to changes of design, performance, cost, schedule or changes with safety implications:
· Documents – electronic copies - (specifications, drawings etc) should be available in a controlled & known place. Documents are to be marked with a version date. A master index – document title – author – date version – abstract - should be kept on a single MICE web page.

· Minor changes of a low level part should always be referred to the next higher level manager in the WBS. The next higher level (usually 3) manager has the responsibility to consider if the impact of the change needs to be raised with the level 2 manager (as next point).
· Significant changes are to be considered by the responsible level 2 manager in consultation with the level 3 managers. Such changes should be passed up to and be noted by the technical board. Changes considered at this level should be accompanied by a change note. This note can then be publicly exposed for comment*.
· More significant changes should be proposed for consideration at the Technical Board at the discretion of the level 2 manager. A change note justifying and detailing the change is required.
· The technical board will call on expertise to establish the consequences of the proposed changes (in terms of performance, timescale, cost, safety etc). Documentation from such an exercise will be added to the change note.

· In all cases, the agreed changes (& change notes) must be incorporated in the relevant documentation for MICE (drawings, schedule, technical specifications etc). The technical board reserves the right to consider the impact of the proposed changes; referring changes to the executive board if necessary.
· The technical board is the initial arbiter of decisions related to change control. Disputes will be passed to the executive board.
*The MICE-video meetings can be a forum for discussion of proposed changes. Additionally, change notes are part of the formal MICE documentation and traceability. Comments on change notes should be provided on a timescale of the technical board meetings. Comments will be considered by the technical board/executive board as appropriate.
Project Management Information

Data exchange format

The WBS can be expressed in Microsoft project – version 2000 (MSP), or excel (.xls or .csv). In all cases, the information outlined in the following tables is required. The information is either held in two separate worksheets in an excel workbook, or in two separate views in MSP. The information equates to fields in MSP (use named columns in excel). Some of the fields are not directly entered but are calculated from other fields. This implies that they can be omitted from an excel sheet or that the fields in MSP are not to be used for other purposes.

Dates
Differences in expressing dates (dd/mm/yy or permutations) should not be a problem if using MSP or Excel as they are stored in an internally consistent format.

Costs & Currency

This is more problematic. It is recommended that original costs in original currency units are included – see below. Total costs can then be calculated from a set of “standard” currency factors updated as required.

MSP Field/Excel Column Use

	MSP Field/

Excel Column Name
	Description
	Example
	Note

	ID
	Task ID – use an incremental formula in excel – e.g. =Row() – automatic in MSP
	21
	

	WBS
	WBS Code for task – automatic in MSP
	1.3.1
	

	Task Name
	Name of Task
	Module Integration
	

	Duration
	of task in Days
	30 days
	2

	Start
	Start Date
	31/02/03
	2

	Predecessors
	ID of predecessor task(s) – use a link in excel =A1&”,”&A21&”SS” – then inserting extra rows before row 21 maintains the correct id of the predecessor
	1,21SS
	1

	Resource Names
	Names(initials) and effort fraction
	EE,ME[10%]
	2

	Fixed Cost
	Re-Calculated in this case from Cost1 and Text2
	
	2,4

	Effort Driven
	Does the duration equate to the work?

Or is the duration decoupled?
	Y(es)/N(o)
	2

	Notes
	Equates to WBS dictionary: this is the definition of the (sub-)task. This is especially important in defining the interfaces.
	
	

	Mgr (Text1)
	Initials of task manager – if blank defaults to that of the previous level
	PD
	

	
	
	
	

	Original Fixed Cost (Cost1)
	Fixed Cost in Original monetary units
	100
	2

	Currency (Text2)
	Original Currency Unit
	k€
	2,3


Notes

1: SS = Start to Start; FS = finish to start; FF=finish to finish; SF=start to finish Explains the relationship between predecessor tasks. 1,21SS implies task starts when both task 1 is complete and task 21 has started. See Appendix for an explanation.
2: For a task summary line (Rollup) do not enter these fields. They are implied by information in the subtasks.

3: One of $, €, £ or ¥. Alternatively USD, EUR, GBP or JPY. Prefix of k, M as appropriate. Approximate conversions at 1st September 2003. Only needs to be entered for one (first) task – all others assumed to be the same.
	(
	$
	€
	£
	k¥

	1 $ is
	1
	0.91
	0.63
	0.12

	€
	1.1
	1
	0.69
	0.13

	£
	1.6
	1.4
	1
	0.18

	k¥
	8.6
	7.8
	5.4
	1


4: Not respected – assumes Cost1 and Text2 define original cost & units.

Derived Fields in MSP – calculated by formula or code - not directly entered
	Field/Column Name
	Description
	Formula

	Staff Days (Number1)
	Number of days of effort – for information
	[Work]/60/8

	Total Cost (Cost2)
	Sum of Staff & Fixed Costs
	=[Cost3]+[Cost4]

	Fixed Cost Sum (Cost3)
	Fixed Cost (or summary)
	Summary Field

	Staff Costs (Cost4)
	Sum of Staff Costs
	Code

	Work
	This field is generated by MSP and used above
	


Staff/Resource Table

In addition to the WBS information, a resource and staff table is needed. This has the following fields:

	Field/Column Name
	Description
	Examples
	Notes

	Resource Name
	Fuller description of resource, person or skill.
	Machinist
	1

	Resource Initials
	As they appear in the resource column of the task sheet
	AF
	

	Standard Rate
	Resource cost per day
	30
	2

	Max Units
	Percentage use available – eg 2 machinists available = 200%. Default is 100%.
	200
	

	Group
	Use as needed
	
	

	Cost/Use
	Single cost (typically) for use of equipment
	
	

	
	
	
	

	Cost1
	Cost in original monetary units
	1000
	

	Cost2
	Cost/Use in original monetary units if needed
	10
	

	Text1
	Original monetary unit for Cost1
	K¥
	

	Text2
	Original monetary unit for Cost2 (if different to Cost1)
	k£
	

	
	
	
	


Notes

1: Some of these fields relate to named people, some to a class of worker, or to the use of a piece of equipment or facility. If the fields are not relevant then they can be omitted from Excel, or left zeroed in MSP.

2: This will be re-calculated from Cost1 and the information in the Text2 field. This means the value in field [Std. Rate] will not be respected.

Time scale


The time for the proposed external review has not been defined. A first version of the WBS with all relevant information is required for discussion at the October Collaboration meeting.

Project Schedule Version Control

Once the initial compilation is complete, updated information will be issued at the time of the technical board meetings.
Appendix: Key to initials
AB:
Alan Bross
BP:
Bob Palmer
DL:
Derun Li

EBL:
Ed Black

EBA:
Elwyn Baynham
GC:
Gabriella Catanesi

HH:
Helmut Haseroth

II:
Iouri Ivaniouchenkov
KL:
Ken Long

JN:
Jim Norem

MAC:
Mary Anne Cummings

MG:
Mike Green

MZ:
Mike Zisman

PD:
Paul Drumm

RC:
Roy Church

RR:
Bob Rimmer

SI:
Shigeru Ishimoto
SV :
Steve Virostek

TB:
Tom Bradshaw

VP:
Vittorio Palladino

YT:
Yagmur Torun
ZZ:
indicates that the manager is “To be agreed”

Appendix: RAL Contacts – provisional – to be agreed
The following list of names is provided for information. In the first instance, requests for information should be lodged with the both Paul Drumm & Iouri Ivaniouchenkov, who will coordinate requests and provide information & advice concerning the availability of services and of expected standards. 

Interfaces:

Water & Mechanical Services
-
ISIS
Vacuum



-
ISIS
Interlocks



-
ISIS
Electrical Power


-
ISIS
Controls



-
ISIS
Cryogenics



-
Tom Bradshaw

Hydrogen System


-
Tom Bradshaw

RF Power



-
Roy Church

Hall Layout & Installation


Layout




-
Iouri Ivaniouchenkov

Crane




-
Iouri Ivaniouchenkov

Survey




-
ISIS
Mechanical Design Standards


-
ISIS/







Tom Bradshaw

General Safety Advice


-
Jim Wells

Safety Responsible



-
Paul Drumm (Tim Broome)
Appendix: Example of task dependency codes

Task 1 is unconstrained. Its start date is the first day of the project.

Task 2: The start of task 1 is used to define the start of this task (1SS).

Task 3: The finish of task 2 defines the start of this task (2, or 2FS).

Task 4: The finish of task 3 defines the finish date of this task (3FF).

Task 5: The start of task 4 defines the finish date of this task (4SF).

[image: image1.png]Unconstrained
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The direction of the arrow indicates the direction of the time constraint. The final two tasks are pushed back in time with the 3FF, and 4SF constraints.


























































