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OVERALL ASSESSMENT

The National Synchrotron Light Source Il project maintained
excellent technical progress and satisfactory cost and schedule
performances in May. Overall, the project is on schedule and
on budget with no major issues.

Conventional facilities construction continues to be slightly
ahead of schedule. Concrete work for the storage ring tunnel
in the Ring Building is nearing completion, and structural
steel erection continues to advance rapidly. Roof insulation is
being installed, and the installation of underground utilities
and mobilization of the chilled water piping contractor are
well underway. The chilled water plant expansion and chilled
water piping work are also advancing well.

Excellent progress in all areas of Accelerator Systems
continued, maintaining most of its cost and schedule goals in
May except for a slight delay in the delivery of production
magnets. The booster contract was awarded and the
production of magnets, girders, vacuum system components,
power supplies, and electronics is making excellent progress.

The preliminary designs of the six project beamlines are
proceeding well, with a particular emphasis on completing the
engineering designs for major long-lead procurement items by
this fall. Excellent progress continued in optics R&D.

The projected early completion date for the project remains
February 2014, with the critical path going through the
fabrication followed by installation and commissioning of the
accelerator systems.

Activities funded by the American Recovery and Reinvest-
ment Act (ARRA) continue to be on schedule and on budget.

SCHEDULED EVENTS 2010 -2011

Beamline Development Workshops (13) April-June
Final Design Review of NSLS-Il PPE June 9
Utility System Design Reviews (2) June
Radiation Safety Workshop June 22-23
Final Design Reviews: Electrical System & Power Supplies (3) May-July
Magnet Production Readiness Reviews (7) July-Aug.
Beamline Access Team (BAT) meetings (6) July
Scientific Advisory Cttee (SAC) Proposal Review meetings (7) July
Timing and Fast Orbit Feedback Workshop July
Synch. Light Diagnostics & Multi-Bunch Fdbk System Review July 15-16
Light Sources Directorate SAC meeting Aug. 12-13
DOE Mini-review of NSLS-II Aug. 25
NSLS-II Conventional Facilities Advisory Cttee (CFAC) meeting Oct. 5-6
NSLS-II Accelerator Systems Advisory Cttee (ASAC) meeting Oct. 14-15
NSLS-II Prelim. Design Rev. (PDR) of Experimental Facilities Oct. 19-20
DOE Review of NSLS-II Nov. 16-18

Project Advisory Committee (PAC) Feb. 9-11, 2011

ACCELERATOR SYSTEMS DIVISION (ASD)

Accelerator Systems Division held a three-day internal design
review in May with an emphasis on integration and interfaces
between the accelerator subsystems. It was concluded that the
overall progress and status are satisfactory, but a few issues
were identified which need additional attention. They are as
follows: (1) Integration between high level controls software
and subsystem software implementation needs to be revisited
in light of recent advances in the subsystem designs. (2) The
correlation between the width of the cutout in the dipole
chamber, which is located downstream of the damping
wigglers, and the response time of the equipment protection
system needs to be re-evaluated for the extreme case of the
damping wiggler beam getting out of control. (3) A task force
was assigned in order to more tightly coordinate synchrotron
radiation protection issues.

All technical issues encountered by the magnet vendors
while producing first article magnets have been resolved. The
first article sextupole magnet (produced by IHEP, with known
issues) was delivered in late May (Fig. 1). Measurements at
the magnet test facility confirmed that this magnet does not
quite meet the full specifications.
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Fig 1: The first IHEP production magnet arrived in Bldg. 902 for measurements.

The magnet test facility is being prepared for full-scale
operations. The static and flow pump assembly to be used for
incoming magnet inspection was completed, and the magnet
measurement stands are being modernized with updated
electronic measurement equipment.

Vacuum chamber production is making excellent progress
with the additional delivery of chambers for girder 4 (central
girder) and girder 5 (downstream dipole). Three S4 chambers
were completed, and welding of the S5 dipole chambers has
begun. Over a dozen new dipole extrusions were bent and
measured. The design of transfer line bending chambers is
underway. The production of inconel chambers in industry is
slowed while issues with welding and machining are resolved.
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Prototype RF shielded bellows were successfully installed
at one APS straight section for a higher order mode (HOM)
heating study. The procurement process for Ti-sublimation
pumps and ion pump power supplies has begun.

Testing of the prototype power supply controller was
successfully completed and design is being finalized for
procurement. Production of the regulator board for the
corrector supply has started and the design of the two-channel
power supply interface was completed. Testing of the DCCTs
is in progress, with 96 units tested so far. There are 1,400
DCCTs modules in house and 460 to be delivered. The order
for the equipment enclosure systems is being placed and
detailed design of the AC power interface was completed.

Significant progress was made in RF BPM work. Eight
digital and five analog electronics boards have been
assembled for further testing and fine tuning, and to support
the production of software interfaces. Performance of the
components is quite promising, with extremely low noise
levels that significantly surpass the values achieved by
commercial electronics. A cascade of issues with RF button
production was successfully resolved. The gap between the
chamber and RF button needed to be increased to streamline
assembly. This caused a significant impedance issue, which
was mitigated by integrating an RF shield into the button
assembly. An issue with mechanical tolerances of the vacuum
seal also has been resolved and the production of RF buttons
will resume soon.

The order for 100,000 feet of flexible BPM cable has been
placed. Significant effort was spent evaluating a test
instrument that will be used during the cable termination
process. The use of a TDR CT-100HF unit will ensure the RF
BPM cable phase match to within 25 ps and will reveal any
cracks or bad connections in the cable or the connector. The
RF shields that are required for suppressing HOMs in the
vacuum chamber have been produced and delivered.

A traveler system for inspecting incoming girders and
performing acceptance measurements has been produced. The
first two storage ring girders were received and inspected.
Tests of the magnet yaw and position fixtures were
completed. Precision electronic inclinometers proved to be
unreliable and are being replaced with precision spirit levels.
A second Hamar Laser system for girder assembly has been
received.

Plans for the mechanical utilities piping in the storage ring
are near completion. The statement of work for the
procurement of storage ring tunnel DI water piping was
completed, and design and fabrication of the prototype DI
water station were also completed.

For survey and alignment, the new Faro Arm and a Leica
DNAO3 level were procured. Girder profiling tests with four
different trackers were also completed in the environmental
room, with results showing excellent profiling within £5 pm.

The search logic diagrams for the second safety systems
chain have been laid out using the same logic as for the first
chain. Parts for the EPICs interface test stand have been

received. The order for the safety-rated programmable logic-
controllers (PLCs) is in progress with procurement staff. The
three prototype area monitors in operation at the NSLS are
being logged via this EPICS 10C.

Solid state Scandinova modulators are being purchased for
the enhanced performance of the linac. The modifications to
the booster RF cavity cooling system have been completed,
including a layout for the temperature sensors and cable
wiring The Canadian Light Source (CLS) has successfully
operated the NSLS-I11 digital controller system with beam in a
low-alpha lattice for research that is sensitive to RF noise.
This system has demonstrated performance superior to that of
the original CLS system, in use for the past 5 years, and fully
confirms the performance requirements of the controller
through the first years of NSLS-11 operations.

EXPERIMENTAL FACILITIES DIVISION (XFD)

Experimental Facilities Division continued the preliminary
design of the six project beamlines. The focus of design
efforts is to ensure completion of the engineering designs for
major beamline components, such as radiation enclosures, x-
ray monochromators, and x-ray mirrors, that are necessary to
start the procurements of long-lead-time components. An
example is shown in Figure 2, illustrating the finite-element
thermal analysis of an engineering design of a beryllium
linear compound refractive lens system, to be used for
collimating the incident x-ray beam for the Inelastic X-ray
Scattering beamline. Other design efforts include the

evaluation of a cryo-cooled specimen stage design for the
Submicron Resolution X-ray Spectroscopy beamline, value
engineering of the 50% design for the Hard X-ray Nanoprobe
satellite building, and engineering design of the power filters
for the X-ray Powder Diffraction beamline using a damping
wiggler, among other activities.
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Figure 2. Finite element thermal analysis of an engineering design of a linear

compound refractive lens made of beryllium, for the Inelastic X-ray Scattering
(IXS) beamline.
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In the area of optical metrology research and development,
Dr. Mourad Idir from SOLEIL Synchrotron in France will be
joining NSLS-II Experimental Facilities Division to lead the
optical metrology effort. Dr. Idir is currently a lead scientist
for the optical test and metrology beamline at SOLEIL, and
has a wide range of expertise and experience in x-ray optics
and metrology. He will play a major role in the development
and operation of the optical metrology laboratory in the
Experimental Facilities R&D area as well as the development
of an at-wavelength metrology program at NSLS-11I.

In nanofocusing x-ray optics R&D, significant progress was
made in the development of reactive ion etching for
sectioning multilayer Laue lenses (MLLs). Before this, MLLs
have been fabricated using mechanical slicing and polishing,
which is quite time-consuming and the yield is low. To solve
this problem, NSLS-II has been pursuing reactive ion etching
as an alternative way to section the MLLs. After many trials,
an anisotropic reactive ion etching recipe has been developed
by the NSLS-II team and a record-setting etch depth of
greater than 10 micrometers has been achieved, with very
smooth side walls. This development promises a more reliable
way to fabricate MLLs and an easier way to mount MLLs for
X-ray microscopic applications.

As part of the NSLS-II beamline development process for
the next round of beamlines, NSLS-II coordinated with the
scientific community to organize a series of thirteen Beamline
Development Workshops to be held between April and
June. The topics being discussed at these workshops range
from high pressure materials science, nano electron
spectroscopy, ultrafast and time-resolved science, soft matter
research, liquid scattering, and x-ray scattering in biological
applications, to coherent diffraction imaging, time-resolved
full-field microscopy and imaging, x-ray spectroscopy, in-situ
and resonant scattering, and inelastic scattering with hard and
soft x-rays. These thirteen workshops are bringing together a
large segment of the scientific user community and provide a
forum for discussing the best approaches for developing
cutting-edge experimental facilities at NSLS-11.

CONVENTIONAL FACILITIES DIVISION (CFD)

Conventional facilities construction continued to accelerate in
May, as concrete and steel installation continued on or ahead
of schedule. Work on the building envelope is now underway
and utility installation is ramping up. All of the other
construction packages are also in active construction with the
exception of the LOBs, which are awaiting contract award.

Concrete installation for the ring building is nearing
completion of the storage ring tunnel (Fig. 3). Nearly all
tunnel sections have been placed, except for the final floor,
wall, and roof sections in pentant 5, which are being kept
open to enable construction access to the interior courtyard of
the building. Booster tunnel and linac walls for the injection
building are also progressing rapidly, with all floor sections in
place and wall sections following right behind.

The final major concrete task now underway is the floor in
pentant 1, which is being readied for the first of many pours
for the experimental floor (Fig. 4).
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Figure 4. Site of the future experimental floor in pentant 1.

Erection of steel has now progressed to the end of pentant 4.
The only steelwork that remains is for pentant 5 and the
injection service building. Installation of the roof decking is
now completed from pentant 1 to pentant 3.

Work on the building envelope began in May with the
roofing for pentant 1. The installation of roof blocking,
weatherproof membrane, and insulating block is progressing
quickly.

The underground utility systems may ultimately become the
critical path for the conventional facilities, as there is
substantial coordination necessary to install all the utilities in
the central courtyard. The general contractor has prepared a
coordination plan for these utilities to ensure they can be
properly installed in time for commissioning and start-up
before the first beneficial occupancy date in February 2011.
This work is progressing, as the systems for sanitary, steam
and condensate, water, and chilled water piping are all
underway in the courtyard of the ring building.

Figure 3. Early in May, formwork was prepped for the SR tunnel into pentant 5.
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The chilled water plant expansion continues to make
excellent progress as the building envelope nears completion:
all piping in the basement pipe tunnel is in place, and most
major equipment items (pumps, valves, etc.) have been
installed. The cooling tower cells are ready and the condenser
water piping has been installed between the cooling tower and
the central plant. Installation of the electrical gear is lagging
slightly but is expected to catch up in the next two months.

The chilled water piping package got underway in earnest
during May, with excavation of the intersection of Rowland
Ave. and Rochester St. Wet taps for the 36-in. chilled water
mains are being installed, and the 24-in. supply and return
lines will be installed from these taps to the NSLS-II site.

The electrical substation expansion made excellent progress
during the month, with completion of yard work and concrete
work in preparation for delivery of the transformer.

The procurement package for recommendation of award of
the LOB contract is being routed for approval. Approval of
the accelerated LOB construction contract is expected in July,
enabling the start of construction in August, approximately 14
months ahead of the original schedule.

ENVIRONMENT, SAFETY, AND HEALTH (ESH)

Prototype radiation monitors have been purchased and
installed on the NSLS experimental floor for evaluation.
These instruments have been connected to the local area
network to permit online record-keeping and observation of
their performance; data collection and analysis are ongoing.

Supplementary shielding analyses for the linac/booster
injection shutters, linac beam dumps, booster beam dump, and
injection/extraction septa have been completed. Engineering
designs for beam dumps and injection/extraction septa also
are ready. The ratchet wall shielding and collimator shielding
for six project beamlines have been designed and are ready
for procurement work to begin. Ratchet wall shielding designs
for another 54 front ends are in progress. It has been decided
to fit lead shielding for all 60 ratchet walls. Supplementary
shielding for the one diagnostic beamline has been specified.

FLUKA Monte Carlo simulations for the thin copper
injection scrapers have been completed. Additional shielding
for the scrapers inside the storage ring has been specified.

FLUKA simulations for top-off injection have been
completed and a draft document, “Radiological Considera-
tions of Top-Off Operations at NSLS-11,” has been written.
Based on the simulations, top-off injection interlock options
are being finalized.

The radiation safety workshop will be held June 22-23,
with xperts from APS, SSRL, ALS, and BNL participating in
the discussions. The objective is to gain feedback and lessons
learned from radiation safety experts in the complex.
Workshop topics include shielding, top-off, interlocks and
interlocking strategies, beam loss control, and monitoring.

PROCUREMENT ACTIVITIES

The booster contract was awarded on May 7, 2010.
Laboratory Office Buildings (LOB) proposal evaluations were
completed in mid May. Final award of the LOB contract is
pending BNL and DOE approval, an announcement is
anticipated in July.

COST/SCHEDULE BASELINE STATUS

The cumulative Cost Performance Index (CPI) is 1.01 and the
cumulative Schedule Performance Index (SPI) is 0.97, both
well within the acceptable range.

Progress during May in most areas of the project was on
schedule and on budget. The current-month CPI (0.88) and
SPI (0.79) are primarily due to delay in the delivery of storage
ring production magnets and catch-up in vacuum chamber
production. There are no associated cost and schedule impacts
or issues.

Ring building construction continues to be ahead of
schedule, with the critical path for the project (see the
milestone schedule on p. 6) passing through accelerator
vacuum chamber welding; girder integration, survey and
alignment; then through accelerator installation, testing, and
commissioning. Ring building construction and the booster
and linac fabrication/delivery schedules are all about 1-2
months off the critical path. The projected early completion
date remains at February 2014—a full 16 months prior to the
CD-4 milestone, the project completion date of June 2015.

RECENT HIRES

Gabriele Bassi — Associate Physicist, Collective Effects, ASD

Mourad Idir — Physicist, X-ray Mirror Metrology, XFD

John McCaffrey — Technician, Mechanical Engineering, ASD

Shweta Saraf — Applications Engineer, Controls, ASD

Maria Schmidt — Apps Engineer, Business Systems Development, PSD

RECENT PROJECT ACCOMPLISHMENTS

= In x-ray optics R&D for MLL, the NSLS-II team set a new
anisotropic reactive ion etching record: >10 pm.

=  Supplementary shielding analyses done for linac/booster
injection shutters and beam dumps, and injection and
extraction septa. Ratchet wall shielding designed.

= LOB proposal evaluations done, now in approval cycle.
= Booster contract awarded.

= First two storage ring girders received and inspected.

= Prototype RF shielded bellows installed at APS.

= RF BPM noise levels significantly lower than commercial
models.
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PROJECT DESCRIPTION

The NSLS-I1I project is being carried out to design and build a world-class user facility for scientific research using synchrotron
radiation. The project scope includes the design, construction, and installation of the accelerator hardware, civil construction,
and experimental facilities required to produce a new synchrotron light source. It will be highly optimized to deliver ultra-high
brightness and flux and exceptional beam stability. These capabilities will enable the study of material properties and functions
down to a spatial resolution of 1 nm, energy resolution of 0.1 meV, and with the ultra-high sensitivity necessary to perform
spectroscopy on a single atom.

DOE Project Milestone Schedule

FY05 FY06 FYO07 FY08 FY09 FY10 FY1l FY12 FY13 FY14 FY15
CD-0 <> CD-1 <> <>CD-2 <> CD-3 CD-4 c
Critical Approve Approve |Approve Approve Start of Approve Project
Decisions Mission Need Selection and |Performance Construction Completion
Aug 05 (A) Cost Range |Baseline Jan 09 (A) June 15
| Jul 07 (A) |Jan 08 (A)
Conceptual Design
Aug 05 | | Jul 07
Sep 08
Design Conventional Facilities j
‘ Storage Ring Ready for
Experimental Facilities| Commissioning Apr 13
1
‘ v Early Completion
Accelerator Systems Procurement, Fabrication, Installation and Test June 14
Construction
& Installation Projected
Long Lead Construction Early Completion
Conventional Facilities Feb 14
Oct 08 ﬂ
Commissioning Commissioning & Pre-Ops
and
Pre-Ops
Legend (A) Actual I:l Completed I:l Planned IData Date + Level O Milestone Schedule Contingency Critical Path
Key Personnel
Title Name Email Phone
Federal Project Director Frank Crescenzo 631-344-3433
NSLS-II Project Director Steve Dierker 631-344-4966

The NSLS-II Project Progress Report is prepared monthly for submission to the Department of Energy.

This condensed version is available to the public at the NSLS-II website in PDF format. For questions or comments, contact
the editor, Kathleen Robinson, at

via mail at: Room 37, Bldg 830M, Brookhaven National Laboratory, Upton, NY 11973

, or
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