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OVERALL ASSESSMENT

The National Synchrotron Light Source Il project maintained
excellent progress with overall satisfactory cost and schedule
performance. The project is 41% complete with 28% of
contingency and management reserve remaining. The
cumulative cost and schedule performance indices are 1.02
and 0.99, respectively.

In late October, a steamfitter strained his back while
aligning a 40-ft length of stainless steel pipe for welding,
resulted in a lost-time injury. He was immediately attended
and treated. After a thorough review, it was concluded that the
steamfitter was wearing the appropriate PPE but his body
position likely contributed to the muscle strain. All workers
performing similar tasks were retrained for proper body
positioning when performing this work.

Advisory committees met in October for Accelerator
Systems and Conventional Facilities, and a review of the
Preliminary Design Report for the six project beamlines also
was held. Reports from all of these meetings noted that the
project is making excellent progress and is on track for
successful completion. They also provided a number of
helpful recommendations.

Construction of the ring building and central chilled water
plant expansion continues to make excellent progress; they
are on track for beneficial occupancy in early 2011. With
mobilization for construction of the Lab-Office Building
(LOB), the workforce at the ring building construction site is
increasing. The project continued to proactively manage the
contracts for both the ring building and the LOB to ensure that
sitewide safety goals are met.

Deliveries of production components for Accelerator
Systems, including girders and vacuum chambers, continued
at a steady pace. The contract for the damping wiggler is
ready to be awarded, and the substantial progress made in
controls systems over the past few months is summarized in
this report. Magnet production continues to pick up the pace,
and potential mitigation plans for the schedule delays that
have occurred to date are being formulated for implemen-
tation. Although some built-in schedule float has been eroded,
the overall project schedule has not been impacted by the
challenges encountered in magnet production.

February 2014 remains the projected early completion date,
and the critical path for the project has not changed. Activities
funded by the American Recovery and Reinvestment Act
(ARRA) continue to be on schedule and on budget.

UPCOMING EVENTS 2010-2011
DOE Review of NSLS-II Project Nov 15-17
Storage Ring Transmitter Final Design Review Nov 30 - Dec 2
BSA Annual EVMS Self-Assessment Review Dec 7-9
DOE Review of NSLS Operations Dec 15-17
Coherent Soft X-ray (CSX) Beamline Design Review Dec TBA
Project Advisory Committee (PAC) meeting Feb 9-11

ACCELERATOR SYSTEMS

Excellent technical progress continued with steady deliveries
of production components and good progress was made on
key procurements.

Vacuum systems components are now in full production
phase, with over 12% of the storage ring vacuum chambers
already produced. Thirteen Al vacuum chambers were fully
assembled and are ready for girder integration. Steps finished
to date include inserting NEG pumps, mounting BPM buttons,
inserting RF screens, installing feedthroughs, closing the
vacuum, heat conditioning to achieve good vacuum, and
performing fine leak checking. More than 20% of carbon fiber
stands were delivered, and 22 dipole and 11 multipole
extrusions were also received. Over 25% of the ion pumps
and 30% of the ion pump controllers were delivered and
tested. First-article titanium sublimation pump cartridges were
delivered and tested successfully after integrating with a
prototype power supply.

The design and procurement of a few remaining com-
ponents are moving closer to the final phase. To improve
dimensional tolerances during machining and welding, the
S4A stainless chambers have been redesigned to use
aluminum extrusions. Design of the RF-shielded bellows was
completed, and final models of photon absorbers have been
generated for vendor quotes. The procurement package for
RF-shielded gate valves is nearly ready for its release. The
detailed layout of the linac-to-booster transport line vacuum
system was completed and component counts have been
generated.

Fig. 1. About 12% of the storage ring vacuum chambers have been completed
and a much larger fraction is in various stages of production.
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Components for power supply systems are also moving
into full production phase. Production contracts for electronic
PC boards for switched-mode power supplies have been
awarded for both the quadrupole and sextupole magnets, and
the power supply chassis are also ready to be ordered. The
specification for the power supply interface modules has been
completed and the request for proposal for power converters
has been released. Orders for AC power modules and
mounting hardware are ready to be placed. From the full order
of DDCT units already delivered, more than 950 units (>50%)
have been tested. A one-wire temperature sensor system with
an improved design is also ready for production after a
successful test in the radiation environment at NSLS.

Production of electrical utilities equipment enclosures is
well underway, with the first article delivery expected in
November. Cable seals for the equipment enclosures were
delivered. The order for the uninterruptible power supplies
has been placed.

The girder assembly process has been finalized, the system
of travelers and inspection documents has been completed,
and girder production is well underway. The high-precision
girder floor plates have been ordered. The setup for magnet
jaw control during assembly was manufactured and success-
fully tested. Pre-alignment equipment and procedures were
tested and are ready for the magnet—girder assembly work.

The final design review of beamline front ends was
conducted. Invar stands for photon-collimating slits and
photon-beam position monitors have been manufactured.

Contractors for production magnets picked up their paces,
while the project continued to formulate mitigation plans for
schedule delays occurred in three of the seven production
contracts. Technical and management oversight by the project
has been enhanced with more frequent visits and tele-
conference meetings than originally planned. For all magnets
received, more thorough field measurements were performed,
and the complete set of engineering drawings was updated to
be compatible with the exact production designs by vendors.
These additional field measurements and engineering
drawings are key inputs to the magnet models and will enable
us to quickly evaluate any quality issues with new magnets, as
well as the potential for minor relaxation of some specs.

After delivery of acceptable first articles and a successful
Production Readiness Review (PRR), the production of
sextupole magnets by Danfysik and corrector magnets by
Everson Tesla has started. Danfysik is scheduled to ship the
production magnets to BNL starting in November.

First-article quadrupole magnets have been completed at
Tesla and at Budker Institute. Tesla (UK) will ship one first-
article quadrupole magnet to BNL by mid November; the
PRR for Tesla then could take place in early December.
Budker Institute has a goal of completing all first articles by
the end of November and also holding their PRR in early
December.

Two first-article sextupole magnets from IHEP arrived at
BNL and the PRR was held on Oct. 25 and 26. An approval to

proceed with production will be granted after resolution of
action items from the PRR.

The Buckley Systems first-article large aperture quadrupole
and sextupole magnets are expected to be completed in
November. The 35mm dipole and 90mm dipole magnet first
articles also are expected to be completed by then. The PRRs
for all of these magnets could take place in December.

Evaluation of the proposals for the movable gap damping
wiggler was completed and the contract is on schedule to be
awarded in early November. The long-awaited Hall probe
bench for the magnet measurement lab is expected to arrive at
BNL in early November.

The Controls group has been working very closely with the
linac and booster vendors to assure that the controls of these
accelerator subsystems can be integrated seamlessly into the
NSLS-1I control system. The preliminary design for the
vacuum controls is complete, and all drivers for the mobile
bake-out system also have been completed and integrated into
EPICS. Substantial progress made in many areas over the past
few months is summarized below.

The 10C has been changed from a Moxa Intel processor to
a server-class LINUX machine from IBM, which provides
better off-the-shelf management and maintainability of the
server machines, and better technical support, than the
original vendor.

The preliminary design document for diagnostics controls is
complete and the synchrotron light imaging test stand is
operational. 15Hz displays from the high-resolution camera
are provided via the control system. All corresponding drivers
are completed and integrated into EPICS for all selected
hardware. Each cell will have a dedicated multi-core
processor to read and analyze turn-by-turn or raw data, as
needed. All configuration parameters will also use this path.
The orbit and feedback data will be managed from a dedicated
LINUX server-class machine in each cell.

The preliminary design document for the power supply
controls (PSC) is complete. All drivers for the PSC, one-wire
temperature sensor read-outs, and related external instru-
mentation are complete and operating on the test stands. The
drivers for the Allen-Bradley programmable logic controller
(PLC) and the Siemens S7 PLC for the equipment protection
system (EPS) are operational and integrated into EPICS. The
purchase request for motor controllers, based on an evaluation
of many vendors, has been completed and three qualified
vendors were identified.

Core switches for the controls network have been purchased
and delivered. The Controls group supported the development
of the BPM digital front end, which now can pass raw data
over Ethernet at 16 Mbytes/sec in support of the acquisition of
turn-by-turn and raw data analysis. This server was used for
the Matlab interface and is faster than the competing device
by a factor of two.

A prototype 1/0 board that provides the interface from the
power supply controller to the cell controller has been fully
tested. This 1/0 board provides copper Ethernet connection
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for both the slow power supply loop and the fast corrector
loop. In addition, it is designed to provide digital 1/O for any
fast machine mitigation that is required. The 1/O allows the
power supplies to be set within 5 microseconds.

The timing system drivers are complete for the event
generator and event receiver. This new interface to the timing
hardware was tested for time stamp distribution, master
timing pattern configuration, and timing trigger production at
the event receivers. The device support and integration into
EPICS also were demonstrated.

Considerable progress was made on high-level applications.
The Item Finder application is complete, enabling the applica-
tion engineer to request an array of process variables from a
directory based on properties or user-set tags.

EXPERIMENTAL FACILITIES

Following the completion of the Preliminary Design Report
(PDR) for the six project beamlines, the project conducted an
external review of the preliminary designs on October 19-20.
The objective of the review was to assess the status and
adequacy of the preliminary design effort. The review
committee found that the general design progress is consistent
with the requirement as specified in the Experimental
Facilities Final Design Plan. It was also concluded that the
PDR for the Experimental Facilities provided the detailed
information needed to start procurement of long-lead-time
components for the six project beamlines.
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Fig. 2: (left) Previously measured resolution function of the CDW-CDW optical
scheme. (right) New measurement of the resolution function indicates very
sharp tails—the first observation of this key feature of the optical approach.

Fig. 4: Concrete work is winding down, well in advance of the coldest days.

In experimental R&D, significant progress was made in the
area of high-energy-resolution optics. Using a new set of
high-quality dispersive crystal (D-crystal) optics, a much
sharper D-crystal rocking curve was observed, indicating
about 2.8 meV energy resolution. The measured resolution
function exhibits very sharp tails (Fig. 2), compared with
measurements made back in February. This new result is very
encouraging, as the sharp resolution function is a key feature
of the new optical scheme NSLS-II has been pursuing.

CONVENTIONAL FACILITIES

Construction continued to make excellent progress in October
as the project celebrated the completion of structural steel and
closing of the ring (Fig. 3). The onsite work force will soon be
expanding, as the LOB contractor completes mobilization and
begins construction concurrent with the ring building. Ring
building activities are focused on achieving beneficial
occupancy of the first building section in early 2011.

/

Fig. 3: DOE officials, politicians, and BSA and BNL leaders first sign the final
structural steel beam, soon followed by several hundred construction workers
and project staff members present at this historic moment on Oct. 13.

Structural steel for the ring building is now complete, as all
steel has been erected in the service area of the injection
building and the last open section of the ring in pentant 5.
Vehicle access to the interior courtyard of the facility is now
only available through the vehicle tunnel.

Concrete work for the ring building is now more than 90%
complete. Several retaining walls, equipment slabs, bypass
corridor floors, and the open booster tunnel section were
completed (Fig. 4). The only major remaining items are the
open SR tunnel section in pentant 5 and floor slabs in the
booster building.
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Excellent progress was made in the installation of utility
systems. The inner courtyard mechanical utility installation is
being readied for acceptance testing, and the last electrical
ductbank sections near service building 1 and the RF area
have been installed. Cable installation is now progressing
rapidly in the ductbank sections in preparation for startup of
permanent power in December.

Installation of the building envelope (cover photo and Fig.
5) is gaining momentum and importance as colder weather
approaches and interior building systems need to be installed.
Installation teams are fully mobilized. The pentant 1 envelope
is complete and work in other pentants is progressing rapidly.
The roof for pentant 1 is complete except for interface work in
the lobby area. The roof decking work is advancing to the
final sections of exposed roof rafters, recently installed in
pentant 5, and all decking will be in place by December.
Waterproofing of the booster tunnel is now complete.

Fig. 5: Compressor building framing, staging for building wall panels, and RF
building exterior skin (green) in the background.

The wall siding interior liner system is now extended
through pentant 4, and finished exterior siding is progressing
rapidly on pentant 2 and the RF building. Temporary closure
panels have been installed on pentant 1 and 2 to temporarily
seal the building openings where the LOBs will be connected,
to seal out the weather so interior finish work can commence.
Interior mechanical, electrical, and plumbing (MEP) work
continues to make rapid progress. Major HVAC equipment
items, including air handlers for the experimental floor and
storage ring, have been installed in pentant 2. Fire protection
headers and return air ductwork are now installed from
pentant 1 into pentant 4. Supply and exhaust air ductwork has
advanced to pentant 4. Electrical conduit and lighting in the
storage ring tunnel are now complete from pentant 1 through
pentant 3. Work continues on all piping, HVAC, and elec-
trical systems throughout the ring building complex (Fig. 6).

Progress continues on various architectural finishes,
including masonry block and the installation of shield doors in
pentant 3. Painting of the storage ring tunnel is now complete
up to pentant 4, and painting of the ring building exposed
steel and decking is underway (Fig. 7). The RF area and RF

compressor buildings and cooling tower buildings have also
seen significant progress in the installation of MEP systems.

Fig. 6: HVAC equipment in the service building.

The Chilled Water Plant Expansion is entering system test
and start-up ahead of schedule, and will likely be ready to
deliver chilled water several months earlier than required. The
chilled water piping is installed and tested and ready to bring
chilled water to the NSLS-II site when needed. Site restora-
tion in the areas affected by the pipe installation is underway.
The electrical substation will enable permanent power to be
available to the site in late November.

The LOB contractor was issued Notice to Proceed in
October after approval of their health and safety plan (HASP),
bonds, and insurance certificates. A number of meetings have
been held with the LOB and ring building contractors to work
out access and site management details. The logistics plan for
the LOB contractor has been approved and they are now
mobilizing to begin construction in November, more than a
year earlier than the original baseline plan.
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Fig. 8: The lobby becomes recognizable as the curtainwall glass is installed.

COST/SCHEDULE BASELINE STATUS

The cumulative Cost Performance Index (CPI) is 1.02 and the
cumulative Schedule Performance Index (SPI) remains the
same at 0.99, both well within the acceptable range. The
project is 41% complete with 28% of contingency and
management reserve remaining on the project. The
conventional construction schedule progress continues to be
very positive, with approximately $8.7 million worth of work
performed in October. The cumulative accelerator schedule
performance was positive in October, due primarily to
positive schedule performance in the linac, storage ring mag-
nets, controls, and insertion devices.

Progress during October in most areas of the project was on
schedule and on budget. The current-month CPI is 1.17,
yellow status, and the current-month SP1 is 1.03, green status.
This current-month schedule variance is positive due to
continued positive schedule performance in the ring building
construction and in Accelerator Systems for October.

The critical path for the project remains the same in
October, passing through accelerator magnet first article pro-
duction; girder assembly, installation, survey, and alignment;
then accelerator installation, testing, and commissioning. Ring
building construction, magnet production, and vacuum cham-
bers/components are within two to three months of the critical
path, and the projected early completion date continues to be
February 2014.

Fig. 9: Nitrogen Tank 1 rises beside the ring building.

ENVIRONMENT, SAFETY, AND HEALTH (ESH)

Significant progress has been made on development of the
NSLS-1I Authorization Basis documents. The Linac Safety
Assessment Document and Accelerator Safety Envelope have
been drafted with the assistance of NSLS-II technical staff
and input from BHSO. Internal review of the documents will
begin after the first of the year. The Fire Hazards Analysis
(FHA) has been drafted and will begin internal review in
December. The FHA is an important supporting document for
the Authorization Basis Documentation package.

A steamfitter on the construction site was injured on Oct. 21
while attempting to align a 40-ft length of stainless steel pipe
prior to welding. The pipe needed to be moved approximately
3/8 inch and he was using an 8-ft length of 2x4 as a lever. As
he pushed on the wooden lever he felt a sudden pain in his
lower back. He immediately reported this to his supervisor
and then reported to the onsite EMT. He was referred to his
personal physician, who diagnosed the injury as a strained
back muscle. This incident resulted in a lost-time injury.

The steamfitter was wearing the appropriate PPE for the
task and his footing was adequate; however, his body position
likely contributed to the injury. All workers performing
similar tasks were retrained for awareness of proper body
positioning when performing this work.

RECENT HIRES

Suchit Bhattarai— Controls Engineer, Controls, ASD

Timothy Campbell — Applications Analyst, Business Systems, PSD
Peter Cappadoro — Mechanical Engineer, Insertion Devices, ASD
Alexey Suvorov - Physicist, Inelastic X-ray Scattering Beamline, XFD
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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 FYO7 FY08 FY09 FY10 FY11 FY12 FY13 FY14 FY15
CD-0 0 CD-1 :; :;CD-Z :; CD-3 CD-4 O
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 |
‘ ‘ Storage Ring Ready for
Experimental Facilities| | Commissioning May 13
T
‘ 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 I Data Date + Level 0 Milestone Schedule Contingency Critical Path

Funding Profile

NSLS-Il Funding Profile ($M)

Fiscal Year | FY05 | FY06 | FYO7 | FY08 | FY09 | FY10 | FY11 | FY12 | FY13 | FY14 | FY15 TOTAL
R&D 3.0 20.0 10.0 2.0 0.8 35.8
OPC 1.0 4.8 19.0 24.8
PED 3.0 29.7 27.3 60.0
Construction 216.0 | 139.0 | 1516 | 1514 46.9 26.3 731.2
Pre-Ops 0.7 7.7 24.4 22.4 5.0 60.2
Total NSLS-II Project 1.0 4.8 25.0 49.7 | 2533 | 141.0 | 153.1 | 159.1 71.3 48.7 5.0 912.0

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