LCLS WBS DICTIONARY

WBS NUMBER

3

4

TITLE

DESCRIPTION

04

UNDULATOR SYSTEM

The LCLS Undulator System Project Costs, including undulator magnets
and supports, undulator diagnostics, vacuum systems, and controls for
the undulator equipment are included herein. Integration and installation
are also included within this area. Total cost for the LCLS undulator
system planning, project management, design, construction, and
installation are summed at this level.

04

01

Undulator System Management &
Integration

All project management and engineering integration oversight is covered
by this element. Total cost of all project management and project
integration tasks required to design, construct, test and install an
operationally complete undulator system for the LCLS: Undulator System
Management; ANL Project Support; Undulator System M&S — General;
Undulator System Reviews and Workshops.

04

01

01

Undulator System Management

Oversee project management details and delivery of a completely
operational undulator system for the LCLS. This section includes all
project management and project integration tasks required to design,
construct, test and install an operationally complete undulator system for
the LCLS: Undulator System Management-Technical; ANL Project
Support-General.

04

01

01

01

Undulator System Management -
Technical

Oversee the technical project management details and delivery of a
completely operational undulator system for the LCLS. Technical
management and oversight cost of all project management and project
integration tasks required to design, construct, test and install an
operationally complete undulator system for the LCLS. It also include
SLAC indirect costs generated as a part of doing business with ANL.

04

01

01

02

ANL Project Support

Provide all necessary administrative, PMCS, budget, schedule, and
contract monitoring, website and other basic sundry support required for
the delivery of a completely operational undulator system for the LCLS.
This section includes direct and indirect ANL LCLS project support costs
required to design, construct, test, and install an operationally complete
undulator system for the LCLS.

04

01

02

Undulator System Materials & Supplies

This section covers the total M&S cost of the ANL LCLS project office
required during the design, construction, testing and installation of an
operationally complete undulator system for the LCLS.

04

01

02

01

Undulator System M&S - General

Basic M&S cost excluding travel of the ANL LCLS project office required
during the design, construction, testing and installation of an operationally
complete undulator system for the LCLS: Office supplies and
miscellaneous materials; Tele/video conferencing; CPUs and Software;
Shipping and Storage.

04

01

02

02

Undulator System Travel

Basic M&S cost of travel for the ANL LCLS project required during the
design, construction, testing and installation of an operationally complete
undulator system for the LCLS.

04

01

03

Undulator System Reviews and
Workshops

This section provides the necessary support for all reviews of the
undulator system or required workshops. It includes all costs required to
cover all semiannual reviews and occasional workshops focused on the
needs of the LCLS undulator system: Organization and management of
all LCLS undulator system reviews and related workshops; Travel for
reviewers or necessary workshop attendees; Miscellaneous items
required during the reviews and workshops.

04

03

Undulator Magnet & Support

The LCLS undulator magnets and supports, including integration and
installation are included within this area.

04

03

01

Undulator Magnet & Support-Integration

Integration of the undulator design, construction, installation, and
commissioning efforts.

04

03

02

First Prototype Undulator & Mfg Plan
(descoped)

This section covers the design, construction, testing, and modification of
a full-scale prototype undulator magnetic structure. Reviews and reporting
efforts are included within this area. A plan for acquiring the LCLS
production undulators is to be developed.

04

03

03

1st Article Undulators & Long Lead
Procurements

Procurement of the long lead items, Titanium Strongbacks, Magnet
Blocks, and Magnet Poles is in this area. The first articles from each
vendor of the production undulators are also contained herein.

04

03

03

01

Ti Strongback (LLP)

Procurement of Long Lead Items: Titanium Strongbacks. This covers the
labor and materials for 33 production devices. Additionally, there are 7
operational spares, located in WBS 2.4.3.4. This cost includes effort for
design, procurement, testing and receiving of these units.
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04 03 03 02 Magnet Blocks (LLP) Magnet blocks for the 33 installed undulators, plus 5% extra
construction/assembly spares. Blocks for the 7 operational spare
undulators are located in WBS 2.4.3.4. This covers the labor and
materials for enough magnet blocks to fabricate 33 production undulators,
and includes 5% spares to cover those that are likely to be broken during
assembly. Additionally, there are enough blocks for 7 operational spare
undulators, without the 5% spare count, located in WBS 2.4.3.4. This cost
includes effort for design, procurement, testing and receiving of these
units.

04 03 03 03 Magnet Poles (LLP) Magnet poles for the 33 installed undulators, plus 5% extra
construction/assembly spares. Poles for the 7 operational spare
undulators are located in WBS 2.4.3.4.

04 03 03 04 Magnet Assembly & Supports - 1st Assembly of the first article undulators from each vendor is included

Articles within this WBS area.

04 03 03 05 Magnetic Measurement (ANL and SLAC) |Magnetic measurement and tuning of first article undulators from each
vendor is included within this WBS area. First articles will be shipped to
the MMF.

04 03 03 06 Integrated Single Und Module Test This WBS includes preparation for and execution of a single-undulator
module test at ANL.

04 03 04 Production Undulator Mag Assy & Procurement, magnetic measurement, and tuning of 33 production

Supports undulator assemblies and support/movers are included in this area.

04 03 04 01 Prod Undulator Assy - Vendor A Assembly by Vendor A of 17 production undulators (Assembly of the 7
operational Spare Units is listed under WBS 2.4.3.4.1).

04 03 04 02 Prod Undulator Assy - Vendor B Assembly by Vendor B of 16 production undulators is included in this
WBS.

04 03 04 03 Prod Support/Mover Fab/Assy This WBS area contains the fabrication and assembly of 33
support/mover systems.

04 03 04 04 Mu Metal Shield This WBS area contains the fabrication, assembly, and shipping of the
mu metal magnetic shields of the undulator system.

04 03 05 Quadrupole Focusing Magnets Design and procure 33 quadrupole focusing magnets, power supplies,
stages and stands, and cables. Procurement of four spares is in 2.4.3.5.

04 03 05 01 Quadrupole Magnets Design and procure 33 quadrupole foscusing magnets. Procurement of
four spares is in 2.4.3.5.

04 03 05 02 Quadrupole Power Supplies This element covers the specification of the quadrupole power supplies.

04 03 05 03 Quadrupole Stages & Stands Design and fabrication of the stages and stands that support the
quadrupole magnet on the cradle and allow it to be mechanically
positioned for initial alignment are included herein.

04 03 05 04 Quadrupole Cables All power and controls cables for the installed quadrupole magnets are
included herein. Responsibility transferred to Controls.

04 03 06 Undulator Magnetic Measurement Facility [ This element covers setup of the MMF at SLAC, magnetic measurements

(SLAC) and fiducialization of the undulator system components, and monitoring of
the installed undulator system.

04 03 06 01 Undulator MMF Setup This element covers design and construction of the undulator test stand
and test stand prototype, fiducialization method for all magnetic devices,
calibration system for magnetic instruments, and undulator handling.

04 03 06 02 Fiducialization and Magnetic The magnetic properties of all beam-steering components are measured

Measurements using the LCLS Magnetic Measurements Facility. Additionally, the
magnetic axes of these components are referenced to mechanical
fiducials used for alignment.

04 03 06 03 Undulator Monitoring This element covers design and construction of the stretched wire
monitoring system, the hydrostatic leveling system, and measurement of
the BPMs.

04 03 08 Fixed Supports This system provides an ultra-stable non-adjustable support platform for
the majority of the undulator system components.

04 03 08 01 Fixed Supports Management and This section covers the effort to organize the design,

Integration fabrication/procurement and installation and test of the system, and report
to the undulator system manager.

04 03 08 02 Fixed Support Design Design the undulator system fixed supports and purchase fixed supports.

04 03 08 03 Stabilized Girder Assemblies Long insulated granite beams, joined together in the tunnel. This is the

(descoped0) primary piece of fixed support system.
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04

03

08

04

Thermal Intercept System (descoped)

This section covers the costs of the system that surrounds the girder
insulation and intercepts heat from the environment and sends it to chilled
water.

04

03

08

05

Thermometry

This category refers to thermometry monitoring the temperature of parts
of the girder.

04

03

08

06

Kinematic Girder Support (descoped)

This element covers the cost of a rolling support for the girder that is
kinematic and low friction.

04

03

08

07

Earthquake Bracing

Simple SLAC style restaint system built into the girder and undulator
assemblies that will contain the undulator system in the event of the "Big
One".

04

03

08

08

Controls & Software

This covers the costs of all controls related to the fixed support system. in
particular it covers temperature monitoring. Responsibility transferred to
controls.

04

04

Vacuum System

This is the Total Center for Vacuum System in the Undulator System to
deliver a functional vacuum system for the Undulator System within
LCLS. The Vacuum System and related equipment includes the effort
required for procuring the technical equipment, including specification
review, oversight of the bid process, issue of purchase requests, and
billing. This center includes all vacuum components from the upstream
treaty valve to the downstream treaty valve.

04

04

02

Undulator Vacuum Chamber Assembly

Total Center for Undulator Chamber Assembly in the Vacuum System in
the Undulator System. The Undulator Vacuum Chamber is an assembly
that resides within the Undulator Magnet. It is designed to contain the
electron beam and the produced x-ray beam under vacuum within its
walls with little interaction to the beam. Undulator Vacuum Chamber
Assembly and related equipment includes the effort required for procuring
the technical equipment, including specification review, design, oversight
of the bid process, issue of purchase requests, and billing.

04

04

02

01

Prototype Chamber Weldment
(descoped)

Total cost of (2) Prototype Undulator Vacuum Chambers that includes:
design, procurement, quality assurance, and testing. This element
includes material and labor charges. Prototype Chamber Weldment and
related equipment includes the effort required for procuring the technical
equipment, including specification review, oversight of the bid process,
issue of purchase requests, and billing. The (2) prototypes will be used to
qualify both the design and the materials selection for the Production
Vacuum Chamber.

04

04

02

02

Production Chamber Weldment

Total cost of (34) Production Undulator Vacuum Chambers including:
design, procurement, quality assurance, and testing. This element
includes material and labor charges. Production Chamber Weldment and
related equipment includes the effort required for procuring the technical
equipment, including specification review, design, oversight of the bid
process, issue of purchase requests, and billing. The chambers will be in
a state ready for installation when they are shipped from ANL to SLAC.

04

04

02

03

Prototype Aluminum Chamber

Total cost of (2) Prototype Aluminum Chambers that includes: design,
procurement, quality assurance, and testing. This element includes
material and labor charges. Prototype Aluminum Chamber and related
equipment includes the effort required for procuring the technical
equipment, including specification review, oversight of the bid process,
issue of purchase requests, and billing. The (2) prototypes will be used to
qualify both the design and the materials selection for the Production
Vacuum Chamber.

04

04

03

Beam-line Bellows Module Assembly

Total Center for Bellows Assembly in the Vacuum System in the
Undulator System. The Beam-line Bellows are placed in the spaces
between the undulators. The Bellows assembly contains both a barrier for
vacuum and a liner (channel) for the beam to follow. Beam-line Bellows
Module Assembly and related equipment includes the effort required for
procuring the technical equipment, including specification review,
oversight of the bid process, issue of purchase requests, and billing.

04

04

03

01

Prototype Bellows Module

Total cost of (3) Prototype Bellows Modules including: design,
procurement, quality assurance, and testing. This element includes
material and labor charges. The (3) prototypes will be used to qualify both
the design and the materials selection for the Production Bellows Module.
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04

04

03

02

Production Bellows Module

Total cost of (47) Production Bellows Modules including: design,
procurement, quality assurance, and testing. This element includes
material and labor charges. The (47) Production Bellows Modules will be
used in the Short and Long Diagnostics Breaks along with the Entrance
and Exit Sections.

04

04

04

Single Undulator Test (SUT) Vacuum

Total cost of Vacuum Components to be used in the Single Undulator
Test including: design, procurement, and quality assurance. This element
includes material and labor charges. These are the temporary units that
be used until actual units are available.

04

04

05

Short Diagnostic Break (SDB) Assembly

Total Center for (23) Short Diagnostic Break Assembly in the Vacuum
System in the Undulator System. This center includes: design,
procurement, quality assurance, and testing. This element includes
material and labor charges. The Short Diagnostics Break is that set of
vacuum components that reside within the smaller breaks between the
undulator magnets. This is also the assembly that includes both
diagnostics devices and vacuum components, although the costing of
these items will be found in other places in the WBS.

04

04

06

Long Diagnostic Break (LDB) Assembly

Total Center for (11) Long Diagnostic Break Assembly in the Vacuum
System in the Undulator System. The Long Diagnostics Break is that set
of vacuum components that reside within the larger breaks between the
undulator magnets.

04

04

07

Entrance Section Assembly

Specification of the vacuum system requirements at the entrance to the
undulator system.

04

04

08

Exit Section Assembly

Specification of the vacuum system requirements at the exit to the
undulator system.

04

04

09

Baking System

Total Center for Baking System in the Vacuum System in the Undulator
System. This element covers the labor and materials for the baking
system for vacuum components going into the undulator vacuum system.
This includes effort for design, procurement, and receiving of these units.
Baking System and related equipment includes the effort required for
procuring the technical equipment, including specification review,
oversight of the bid process, issue of purchase requests, and billing.

04

05

Diagnostics

Deliver a functional Diagnostics for the Undulator System within LCLS.
This center includes all diagnostics devices from the upstream treaty
valve to the downstream treaty valve.

04

05

02

Undulator Line Diagnostics (ULD)
(descoped)

Total Center for the Undulator Line Diagnostics for the Undulator System.
This element covers the labor and materials for this center. This includes
effort for design, procurement, testing and receiving of the units. This
center contains the intra-undulator diagnostics that reside within the
diagnostics station that are placed in the (11) Long Diagnostics Breaks.

04

05

02

01

ULD Test Station (descoped)

This element covers the labor and materials for making the (1) ULD Test
Station. This includes effort for design, procurement, testing and receiving
of this unit. The Test Station will be used along with the prototypes of the
scanning wire, OTR, x-ray imaging, x-ray intensity, and monochromator to
test the sub-systems in a beam line.

04

05

02

02

ULD Vacuum Chamber  (descoped)

This element covers the labor and materials for the group of (11)
production vacuum chambers. This includes effort for design,
procurement, testing and receiving of the units. The ULD Vacuum
Chamber is the housing where the production type ULD Diagnostics are
contained.

04

05

02

03

Positioning Mechanism (descoped)

The Positioning Mechanism is a device for moving from one diagnostic
device to another within the EBXPD Diagnostics Station. This cost
element covers the labor and materials for prototype related work and the
group of (11) production devices. This includes effort for design,
procurement, testing and receiving of the units.

04

05

02

04

Scanning wire assembly (ULD-SWA)
(descoped)

The Scanning Wire, also called wire scanner, will be used to measure the
overlap of the undulator line diagnostics.

04

05

02

05

Optical transition radiation imaging
assembly  (descoped)

The OTR is used to produce an image of the electron beam to
characterize its size and shape, this is needed for beam tuning purposes.
This element covers the labor and materials for prototype related work
and the group of (11) production devices. This includes effort for design,
procurement, testing and receiving of the units.
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04

05

02

09

ULD Design & Integration (descoped)

This element represents the integration of the subsystems, like OTR and
scanning wire, into the EBXPD station. There will be (11) EBXPD Stations
produced for the LCLS Undulator System and this unit cover the
integration of the sub-systems into the station. The element includes
design, procurement, quality assurance, lab testing, and shipment to
SLAC.

04

05

04

End-of-Undulator(EOU) X-ray and Profile
Diagnostics

The End of Undulator Diagnostics is an important area where studies and
simulations are being conducted to best utilize the area. Total Center for
the End-of-Undulator Diagnostics for the Undulator System. There will be
just a single suite of EOU diagnostics.This is a LOE task with a small
amount of M&S devoted to the development of a suite of end-of-undulator
diagnostics.

04

05

04

01

Prototype Construction and Testing

This element covers the labor and materials for the fixtures related to
testing the (1) EOU prototype. This includes effort for design,
procurement, testing and receiving of the fixtures and test pieces for the
EOU prototype test.

04

05

04

02

Bunch Length Monitor-Streak Camera
(BLM)  (descoped)

The Bunch Length Monitor will take the form of a streak camera that will
measure the length of the generated x-ray pulse. This element covers the
labor and materials for prototype related work and a single (1) production
device. This includes effort for design, procurement, testing and receiving
of the units.

04

05

04

03

Upstream corrector / separator
(descoped)

These are magnets used to separate the electron beam from the x-ray
beam by a small magnetic bump. This element covers the labor and
materials for prototype related work and a single (1) production device.
This includes effort for design, procurement, testing and receiving of the
units.

04

05

04

04

Optical Diffraction radiation imaging
assembly (descoped)

Similar to OTR, ODR is used to produce an image the electron beam to
understand its size and shape, this is needed for beam tuning purposes.
ODR is different from OTR in that ODR produces an image from the
fringe of the beam rather than a direct beam strike onto a screen. ODR is
used in higher power application than OTR. This element covers the labor
and materials for prototype related work and a single (1) production
device. This includes effort for design, procurement, testing and receiving
of the units.

04

05

04

05

X-ray High Resolution monochromator
assembly (EO) (descoped)

The monochromator will be used to measure the x-ray strength over a
narrow range of wavelengths. This element covers the labor and
materials for prototype related work and a single (1) production device.
This includes effort for design, procurement, testing and receiving of the
units.

04

05

04

06

X-ray Imaging High Resolution detector
assembly (descoped)

This device will be used to form an image of the generated x-ray beam to
understand if there are shape changes occurring down the undulator
beam line. This element covers the labor and materials for prototype
related work and a single (1) production device. This includes effort for
design, procurement, testing and receiving of the units.

04

05

04

07

EOU Design and Integration
(descoped)

This element represents the integration of the subsystems, like ODR and
bunch length monitor, into the EOU station. There will be (1) unit
produced for the LCLS Undulator System. The element includes design,
procurement, quality assurance, lab testing, and shipment to SLAC.

04

05

05

RFBPM

The RFBPM will be used to precisely measure the position of the electron
beam in all the breaks between the undulators. Total Center for RFBPM
Diagnostics for the Undulator System.

04

05

05

01

X-Band Cavity BPM Development

The X Band Cavity BPM is the sensor installed in the beam line that will
be used to precisely measure the position of the electron beam in all the
breaks between the undulators. Total Center for RFBPM Diagnostics for
the Undulator System. This element covers the labor and materials for (5)
prototypes: (1) non-vacuum bench unit, (1) ITS beam test unit, and (3) for
single shot test. This includes effort for design, procurement, testing and
receiving of the units.

04

05

05

02

X-Band Receiver Development

The X-Band Receiver takes the signals from the RFBPM cavity and down
converts to a lower frequency signal. Total Center for X-Band Receiver
Prototype activities for the Undulator System. This element covers the
labor and materials for (4) prototypes: (1) for the ITS test and (3) for the
single shot test. This includes effort for design, procurement, testing and
receiving of the units.
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04

05

05

03

X-Band BPM Production

This element represents the production of the RFBPM system. It
incompasses the production of the cavities, receivers, waveguides and
supports. This element covers the labor and materials for (8) units going
into the LTU and a group of (35) devices going into the Undulator System.
This includes effort for design, procurement, testing and receiving of the
units.

04

05

06

Beam Finder Wire

The Beam Finder Wire will be used to precisely measure the position of
the electron beam in all the breaks between the undulators. Total Center
for Beam Finder Wire Diagnostics for the Undulator System. This element
covers the labor and materials for prototype effort and a group of (33)
production devices. This includes effort for design, procurement, testing
and receiving of the units.

04

05

07

Charge Monitor (CM)

Review of SLAC Charge Monitor Design.

04

05

08

Beam Loss Monitoring

This element covers to the design and materials costs for the beam loss
monitor system installed in the undulator system and used to protect it
from significant radiation doses.

04

05

09

Radiation Detection Monitor (RDM)
(merged into 1.04.05.08)

Radiation Detection Monitor is a gamma ray detector and is part of the
machine protection system. RDM and related equipment includes the
effort required for procuring the technical equipment, including
specification review, oversight of the bid process, issue of purchase
requests, and billing. This element covers the labor and materials for a
single (1) production device. This includes effort for design, procurement,
testing and receiving of this unit.

04

05

10

Single Undulator Test (SUT) Diagnostics

Total cost of Diagnostic Components to be used in the Single Undulator
Test including: design, procurement, and quality assurance. This element
includes material and labor charges. These are the temporary units that
be used until actual units are available.

04

05

11

Supplemental Shielding

Total Center for the Diagnostics Supplemental Shielding for the Undulator
System. This element covers the labor and materials for a group of
supplemental shielding for diagnostics devices and electronics stationed
in the undulator tunnel. This includes effort for design, procurement, and
receiving of these units.

04

06

Undulator System Installation and
Alignment

Following beneficial occupancy of the LCLS undulator hall all technical
equipment, fixed supports, undulators and quadrupole magnets,
diagnostics, vacuum systems, and controls system, will be moved into the
undulator hall, installed, basic checkout performed, and if required
aligned to the stated position and accuracy. Total cost center for all M&S
and effort, management oversight, technical and other labor, required for
the LCLS undulator system installation, basic checkout, and alignment
tasks.

04

06

01

Undulator System Installation and
Alignment Inte

This WBS element covers all installation and alignment oversight and
integration tasks along with their required M&S needed to support the
overall installation and alignment of the LCLS undulator system at SLAC.
Total cost center covering the oversight and integration oversight of all
installation and alignment tasks of the LCLS undulator system; in
particular, the entrance section, the exit section, and ancillary needs of
the various other components are covered by this cost center.

04

06

01

01

Undulator System

To oversee the installation and integration of the LCLS undulator beam
line system and related equipment. This includes the effort for all
integration and oversight of the installation for the system from the end of
the LCLS undulator entrance section to the entrance of the LCLS
undulator exit section. Total cost center for the integration and installation
oversight of the LCLS undulator system at SLAC. This element covers the
labor for installation oversight and system integration of components in
the undulator beam-line system. This includes effort from both ANL and
SLAC.

04

06

02

Control System Installation and Alignment

The control system installation will be done as the pieces to be controlled
are installed - in a phased approach. Checkout will be done when specific
modules are in place and testing will be productive. All costs involved in
the installation and checkout of the undulator control system will be
tracked within this element.
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04

06

04

Vacuum System Installation and
Alignment

This element contains the individual effort for transporting the vacuum
system into the LCLS undulator tunnel and installing the different vacuum
components in the Undulator System. Installation, integration, and
checkout of bellows, pumps, vacuum gauges, residual gas analyzers,
pump-out valves, and gate valves will be worked on in this element. Total
Center for the installation of the Vacuum System in the Undulator System
at SLAC. This element covers the labor for vacuum components going
into the undulator vacuum system.

04

06

05

Diagnostics System Installation and
Alignment

This element contains the individual effort for transporting to the LCLS
undulator hall installing and doing the operational checkout of the
different diagnostics devices in the Undulator System. Installation,
integration, and checkout of Charge Monitors, RF BPM'’s, EBXPD
stations, Radiation Detectors, and Cerenkov Detectors will be worked on
in this element. Total Center for the installation of the Undulator System
Diagnostics at SLAC. This element covers the labor for the System
Diagnostics for the different devices, like EBXPD station and RFBPB,
going into the undulator system. This includes effort from both ANL and
SLAC.

04

UNDULATOR SYSTEM (OPC)

The LCLS Undulator System OPC area for spares plus any R&D and
commissioning for all elements including undulator magnets and
supports, undulator diagnostics, vacuum systems, and controls for the
undulator equipment are included herein. Total cost for the LCLS
undulator system Other Project Costs (OPC) including R&D, spares, and
commissioning.

04

01

Undulator System Management &
Integration

All LCLS Undulator Systems project management and commissioning
oversight for Other Project Costs (OPC) items is covered by this element.
Total cost of all project management and commissioning oversight tasks
required to perform R&D, commissioning or oversight of the acquisition of
spares is included in this element.

04

01

01

Undulator System Management &
Integration

All LCLS Undulator Systems project management and commissioning
oversight for Other Project Costs (OPC) items is covered by this element.
Total cost of all project management and commissioning oversight tasks
required to perform R&D, commissioning or oversight of the acquisition of
spares is included in this element. SLAC indirect cost that cover doing
business with ANL are also included here.

04

02

Controls

All controls related spares and OPC. Any spares purchased for controls
are tracked underneath this element.

04

02

01

Controls Management and Integration

Management and integration tasks associated with spares and OPC. Any
management effort associated with control spares and OPC will be
tracked within this element.

04

02

07

Machine Protection (descoped)

Controls spares to support the machine protection system of the LCLS
undulator. Any spares required for the machine protection system of the
undulator will be tracked in this element. This consists of 10% spares for
all components.

04

03

Undulator Magnet & Support

Other Project Costs [OPC] are collected in this WBS area. This WBS
area includes some management, integration, as well as the construction
and assembly of spare undulators.

04

03

01

Undulator Magnet & Support - Mgmt &
Integration

Integration of the undulator design, construction, installation, and
commissioning efforts.

04

03

02

First Prototype Undulator & Mfg Plan
(descoped)

Other Project Costs [OPC] related to the undulators are collected in this
WBS. Specifically, this area contains elements related to construction of
the first prototype undulator and development of a manufacturing plan.
Specifically, this area contains elements related to construction of the first
prototype undulator and development of a manufacturing plan.

04

03

03

1st Article Undulators & Long Lead
Procurements

Procurement of the long lead items, Titanium Strongbacks, Magnet
Blocks, and Magnet Poles is in this area. The first articles from each
vendor of the production undulators are also contained herein.

04

03

04

Production Undulator

This area contains elements related to construction of the Production
Undulators.

04

03

05

Focusing Magnets

This area contains elements related to construction of the 4 spare
Quadrupole Magnets.

04

03

06

Undulator Magnetic Measurement Facility
(SLAC)

This area contains elements related to construction of the Undulator
Magnetic Measurement Facility [SLAC].
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04

03

08

Fixed Supports

This area contains elements related to construction of the Fixed Supports.

04

04

Vacuum System

Total Center for the OPC Spares of the Undulator Vacuum System. This
center includes all vacuum components from the upstream treaty valve to
the downstream treaty valve.

04

04

02

Undulator Vacuum Chamber Assembly

Total Center for the spare Undulator Vacuum Chamber and supports for
the Undulator System. This element covers the labor and materials for (7)
spare chambers and (4) spare supports. This includes effort for
procurement and receiving of the unit.

04

04

02

01

Surface Roughness Minimization
(descoped)

Total Center for the development of techniques for chamber fabrication.
In this section there are efforts for developing the surface finish of the
chamber, welding and surface finish measurement techniques These are
all required before a prototype chamber can be constructed.

04

04

03

Beam-line Bellows Module Assembly

This element covers the labor and materials for (7) spares. This includes
effort for procurement and receiving of the unit. The (7) spare Bellows
Modules will be used in the Short and Long Diagnostics Breaks along
with the Entrance and Exit Sections.

04

04

04

Single Undulator Test (SUV) Vacuum

Total cost of Vacuum Components to be used in the Single Undulator
Test including: design, procurement, and quality assurance. This element
includes material and labor charges. These are the temporary units that
be used until actual units are available.

04

04

05

Short Diagnostic Break (SDB) Assembly

The SDB Assembly is composed of diagnostic devices and vacuum
components that reside in the area of the short breaks between the
undulators. SDB Assembly and related equipment includes the effort
required for procuring the technical equipment including issuing of
purchase requests and billing.

04

04

06

Long Diagnostic Break (LDB) Assembly

The LDB Assembly is composed of diagnostic devices and vacuum
components that reside in the area of the long breaks between the
undulators. LDB Assembly and related equipment includes the effort
required for procuring the technical equipment including issuing of
purchase requests and billing.

04

04

07

Entrance Section Assembly
(transferred to 1.03)

The Entrance Section Assembly is composed of diagnostic devices and
vacuum components that reside in the area that starts at the upstream
treaty valve and ends at the first undulator. Entrance Section Assembly
and related equipment includes the effort required for procuring the
technical equipment including issuing of purchase requests and billing.

04

04

08

Exit Section Assembly
1.03)

(transferred to

The Exit Section Assembly is composed of diagnostic devices and
vacuum components that reside in the area that starts at the end of the
undulator to the downstream treaty valve. Exit Section Assembly and
related equipment includes the effort required for procuring the technical
equipment, including issuing of purchase requests and billing.

04

05

Diagnostics

Total Center for the OPC Spares of the Undulator System

04

05

02

Undulator Line Diagnostics (descoped)

Total Center for spares and R&D effort in the E-Beam and X-Ray
Diagnostics for the Undulator System. This center contains the intra-
undulator diagnostics that reside within the diagnostics station that are
placed in the Long Diagnostics Breaks.

04

05

03

High-Power X-Ray and Profile
Diagnostics (HPD) (descoped)

This contains the prototype assemblies for optical diffraction radiation
diagnostics and a laser wire device for measurement of high power x-ray
properties. The HPPD consist of elements that will be determined after a
group study is completed in mid 2005. The HPPD at this time is made up
of a number of projected types of x-ray diagnostics. The laser wire and
the optical diffraction radiation are two very promising types of x-ray
instrumentation. These tasks will be performed as an R&D task. Total
Center for High Power Diagnostics for the Undulator System. This
collection of diagnostics devices will be worked on as an R&D activity.
This area provides for one prototype of each type to be built and tested.
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04

05

04

End-of-Undulator(EOU) X-ray and Profile
diagnost

This effort contains the study and a workshop to help decide what will be
the best course of action to pursue for the design of x-ray instrumentation.
Total Center for the R&D effort in the End-of-Undulator Diagnostics for
the Undulator System. This element covers the labor for this center. This
includes effort for design, procurement, testing and receiving of the units.

04

05

05

RFBPM

The RFBPM will be used to precisely measure the position of the electron
beam in all the breaks between the undulators. Total Center for RFBPM
Spares for the Undulator System. This element covers the labor and
materials for (4) spares of the production devices. This includes effort for
procurement and receiving of the units.

04

05

06

Beam Finder Wire

The Beam Finder Wire will be used to precisely measure the position of
the electron beam in all the breaks between the undulators. Total Center
for Beam Finder Wire Spares for the Undulator System. This element
covers the labor and materials for (4) spares of the production devices.
This includes effort for procurement and receiving of the units.

04

05

07

Charge Monitor (CM) (descoped)

The charge monitor that is located at the end of the undulator system is
used to measure the amount of charge that is in each electron beam
bunch. Total Center for the spare Charge Monitor for the Undulator
System. This element covers the labor and materials for (1) spare. This
includes effort for procurement and receiving of the unit.

04

05

08

Beam Loss Monitoring

This element covers to the spares costs for the beam loss monitor system
installed in the undulator system and used to protect it from significant
radiation doses.

04

05

09

Radiation Detection Monitor (RDM)
(merged into 2.04.05.08)

This element covers the labor and materials for (1) spare. This includes
effort for procurement and receiving of the unit. Total Center for the spare
Radiation Detection Monitor for the Undulator System.

04

05

10

Single Undulator Test (SUT) Diagnostics

Suport single undulator testing.

04

06

Undulator System Commissioning

Effort support for the commissioning of the LCLS undulator system. This
includes support from commissioning of the controls system, the
mechanical systems, and basic beam physics support during the initial
turn on and commissioning of the overall LCLS system.

04

06

01

Undulator System Commissioning

Effort support for the commissioning of the LCLS undulator system. This
includes support from commissioning of the controls system, the
mechanical systems, and basic beam physics support during the initial
turn on and commissioning of the overall LCLS system.
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