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SUMMARY 
  
This report provides a summary of the Instrument Readiness Review (IRR) completed at 
Brookhaven National Laboratory (BNL) for the Cell 4-BM beamline (The X-Ray Fluorescence Mi-
croprobe [XFM]) as well as the Cell 7-BM beamline (the Quick X-Ray Absorption and Scattering 
Beamline [QAS]).  A team of BNL Subject Matter Experts (SMEs) was assembled to complete this 
review.  The team members are identified in section 1.3. 

The scope of this review was defined in Instrument Readiness Plans (IRP) developed specifically 
for XFM (NSLSII-4BM-PLN-001) and QAS (NSLSII-7BM-PLN-001).  These documents were devel-
oped to assure completion of the documentation, hardware, procedures, and personnel qualifi-
cation requirements associated with installation and the planned commissioning of these de-
vices. 

The review team first met on 30 August 2017 to receive presentations delivered by NSLS-II staff 
discussing the scientific and technical features of each beamline as well as their readiness for 
commissioning.  These presentations were followed by tours of each of the beamlines for visual 
inspection.  The review was completed on a second day, 11 September 2017, during which doc-
umentation was inspected, selected interviews were conducted with various NSLS-II staff mem-
bers, and final inspections of the beamlines were conducted.  The separation between the first 
and second days of the review allowed the NSLS-II staff to complete final readiness items in-
cluding repair of a vacuum leak in the photon shutter for the 4-BM beamline.  During the period 
between the first and second day of the review, members of the review team continued to 
probe readiness areas and prepare for the final day of the review.  The goal of these efforts was 
to sample a sufficient number of elements representing the processes, equipment, and person-
nel qualifications necessary to assure the safe and effective commissioning of these beamlines 
and verify the readiness of the facilities based on the plan developed by NSLS-II. 

The team has concluded that the NSLS-II Department is ready for the commissioning of the XFM 
and QAS beamlines, having observed no pre-start findings.  In addition, the review team agreed 
on several post-start findings. 

Among the post-start findings, one was observed at both the XFM and QAS beamlines: the ca-
bles and conduits directly behind the racks on the hutch roofs for both beamlines are not cov-
ered, posing a trip hazard and hindering safe access to the rear of the racks.  The review team 
also identified two additional post-start findings for the XFM beamlines.  The first was a radia-
tion shielding analysis (FLUKA) report that did not clearly indicate the dose requirement for 
shielding, leading to some confusion among team members in interpreting some of the data in 
the report.  The second was a lack of FLUKA simulation data for the transport line beyond the 
first optical enclosure and the secondary enclosures in the same report. 
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In addition to these findings, the team made numerous observations and compiled several rec-
ommendations and opportunities for improvement that are detailed in the report.  These  
include the following: 

• Labelling of cables for both beamlines 
• Clarification of the Centrally-Controlled LOTO procedure (NSLSII-ESH-PRC-006) to ac-

count for two signatories on several LOTO tags on safety elements in both beamlines 
• Inclusion of references to the appropriate procedures on work-permit documentation 
• Inclusion of references to the appropriate work-permits for tags designed to indicate 

that certain configuration-controlled components are not in their nominal configuration 
due to work being performed under a work permit.   

The team appreciated working with counterparts that were responsive to requests and worked 
diligently to locate documents and provide additional information as quickly as possible.  The 
team thanks NSLS-II staff for their assistance in completing this review. 
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1. INTRODUCTION 

1.1. Purpose and Scope of Instrument Readiness Review 

The purpose of this Instrument Readiness Review (IRR) was to verify the readiness of the 
Cell 4-BM beamline (The X-Ray Fluorescence Microprobe [XFM]) as well as the Cell 7-BM 
beamline (the Quick X-Ray Absorption and Scattering Beamline [QAS]) for safe and ef-
fective commissioning.  The IRR team was charged with ensuring that the required pro-
cesses, procedures, equipment, and personnel qualifications were adequate and com-
pleted in accordance with the readiness plans established by NSLS-II for both beamlines.  
The plans are detailed in the following documents: 

• NSLSII-4BM-PLN-001, Instrument Readiness Plan (IRP) for the NSLS-II 4-BM (XFM) 
Beamline, Front End and Three Pole Wiggler 

• NSLSII-7BM-PLN-001, Instrument Readiness Plan (IRP) for the NSLS-II 7-BM (QAS) 
Beamline, Front End and Three Pole Wiggler 

The scope of the review included the Cell 4-BM beamline, front end, and three-pole wig-
gler as well as the 7-BM beamline, front end, and three-pole wiggler.  The process for 
conducting an IRR has been established by NSLS-II and is defined by procedure PS-C-
ESH-PRC-001, Instrument Readiness Review Procedure. 

 

1.2. Review Process and Method 

To verify the readiness of the review, the team was guided by the lines of inquiry de-
tailed in the NSLS-II document PS-C-XFD-PLN-006, Instrument Readiness Review for BNL 
National Synchrotron Light Source II – Project Beamline, Front Ends, and Insertion De-
vices Lines of Inquiry (LOIs).  These LOIs are organized along the three ‘pillars’ of readi-
ness defined in the readiness plan for NSLS-II beamlines: documents, hardware and 
physical plant, and personnel. 

A collection of documents was made available to the review team in advance of the re-
view to allow the team to begin inspection.  The documents included the readiness 
plans for the two beamlines; PowerPoint overviews of each beamline including func-
tional descriptions, scientific, and technical goals; radiation survey plans; design docu-
ments and drawings; procedures; reports; and checklists. 

The review was held for a full day on 30 August 2017 and for a second full day on 11 
September 2017.  On the first day, overviews of each beamline were presented to the 
review team by members of the NSLS-II staff, followed by tours of each of the beam-
lines.  The team conducted visual inspections and asked questions during these tours.  
Members of the teams focused on various functional areas including: 
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• Accelerator safety  
• Beamline design 
• Commissioning plans 
• Configuration control 
• Cryogenic/ODH safety 
• Electrical safety 
• Equipment protection systems 
• Industrial safety 
• Instrument controls 
• Pressure vessel safety 
• Personnel protection systems 
• Procedures 
• Quality assurance 
• Radiological controls and safety 

The interval between the first day and the second day of the review allowed NSLS-II to 
finish readiness activities that were not completed on the first day of the review.  These 
activities largely concerned processing of reports and approvals, and the team was as-
sured that the physical layout had been completed and was not expected to change.  
Nonetheless, it was noted that two work permits for the 4-BM beamline were outstand-
ing for a repair of a leak in the photon shutter and disconnection of the PPS system from 
the photon shutter to effect the repair.  During the period between the review days, 
members of the review team continued their inspection of documents and posed ques-
tions to members of the NSLS-II staff.  On the second day, members of the review team 
re-visited each of the beamlines to inspect the physical layout and note any changes 
that occurred since the first day of the review.  It was observed that both work permits 
for the 4-BM beamline had been closed and the repair of the photon shutter completed.  
Additional minor changes were also noted that had been discussed and recommended 
by the review team on the first day of the review and are noted among the observations 
that follow.  Team members also conducted interviews with selected NSLS-II staff mem-
bers and continued document reviews, sampling as many elements of the processes, 
procedures, and staff qualifications as possible within the time available to verify the 
readiness of the beamlines according to the instrument readiness plans for each facility. 

At the end of first day of the reviews, each member of the review team reported their 
preliminary observations and plans for follow-up on the second day and during the in-
terim period.  By the end of the review period, the team reported on their final observa-
tions, assembling pre- and post-start findings.  The team leader collected these findings 
and prepared a preliminary statement.  A written preliminary report followed, and the 
review culminated with a final report. 
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1.3. Composition of the IRR Team 

The members of the Review Team: 

• Lee Hammons, Team Lead, Collider-Accelerator Department 
Review Areas: Procedures, Conduct of Operations, Training 
 

• Mario Cubillo, Safety and Health Services Division 
Review Areas: Cryogenics/ODH, Industrial Safety, Pressure Safety, Utilities 
 

• Asher Etkin, Collider-Accelerator Department 
Review Areas: Equipment Protection System, Personnel Protection System 
 

• Richard Farnsworth, NSLS-II 
Review Areas: Controls, Personnel Protection System 
 

• Michael Hauptmann, Planning, Performance and Quality Management Office 
Review Areas: Quality Assurance, Travelers, Training, Verification of Action Closure 
 

• Jeffrey Keister, NSLS-II 
Review Areas: Design, Radiological Controls, Commissioning Plan, Configuration  
Control, Management  
 

• Thomas Nehring, Energy and Utilities Division 
Review Areas: Electrical Power Distribution, Electrical Equipment Inspection 
 

• Charles Schaefer, Radiological Control Division 
Review Areas: Radiological Controls, Shielding; Radiological Survey Plans,  
Unreviewed Safety Issues 
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2. FINDINGS/CONCLUSIONS 

2.1. Pillar I – Documentation 

2.1.1. Pre-Start Finding 

2.1.1.1. 4-BM Beamline (XFM) 
None. 

2.1.1.2. 7-BM Beamline (QAS) 
None. 

 

2.1.2. Post-Start Findings 

2.1.2.1. 4-BM Beamline (XFM) 
Post-Start 1 Condition:  A review of the radiation shielding (FLUKA) re-
port indicated that the gas bremsstrahlung (GB) from the XFM M1 mir-
ror that enters the beam transport and secondary optics enclosure is 
contained within the provided enclosures, as implied by the “summary 
of the dose rates expected outside the FOE [first optics enclosure]” of 
the report as reproduced below: 

TABLE 1: Ambient dose equivalent rates outside the FOE with GB as source  
(04 (XFM) Beamline Radiation Shielding Analysis, ¶ 2.5, p. 15) 

Beam incident on 

Ambient dose equivalent rate outside the 
FOE (mrem/h) 

Side wall Roof Downstream 
wall 

FOE slits < 0.05 < 0.05 < 0.05 
US edge of M1 <0.05 < 0.05 < 0.05 
Center of M1 <0.05 < 0.05 < 0.05 
MSK1 upper edge 0.06* < 0.05 < 0.05 
MSK1 on aperture <0.05 <0.05 0.3* 
MSK2 upper edge 0.06* < 0.05 < 0.05 
MSK2 closest to 
aperture 

< 0.05 < 0.05 < 0.05 

MSK1 on aperture 
(rectangular beam) 

<0.05 < 0.05 < 0.05 

* The dose rate falls below 0.05 mrem/h at 30 cm distance. 

The table indicates that the dose resulting from GB impinging in a sin-
gle extreme “edge” location on mask 1 or 2 minimally exceeds the 0.05 
mrem/h contact threshold, whereas GB “on aperture” satisfied the re-
quirement.   

 Post-Start 1 Finding:  While there does not appear to be any risk of 
significant dose, the value of the “edge” simulations is unclear, and 
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the 30 cm distance reference does not appear to be relevant for 
side walls.  Furthermore, it is unclear that these results are con-
sistent with the NSLS-II shielding requirements as articulated in the 
Photon Sciences Shielding Policy (PS-C-ASD-POL-005) and the NSLS-II 
Issue and Decision Paper: ALARA Analysis for Installation of Second-
ary Bremsstrahlung Shields in the First Optics Enclosure (PS-C-ESH-
STD-005). 
 

Post-Start 2 Condition:  The XFM Radiation Shielding Report discusses 
the expected radiation fields for GB striking a variety of scattering tar-
gets within the FOE in section 2.3.  One example is shown below: 

 
Figure 1. The dose rate plot showing the results when the GB hits a point close to the 

aperture of the fixed mask 1.   
(04 (XFM) Beamline Radiation Shielding Analysis, ¶ 2.3.1, p. 6) 

However, scattering results in the transport line beyond the down-
stream end of the FOE and the secondary optics enclosures are not 
discussed in the report. 

 Post-Start 2 Finding:  Radiation scattering fields in the transport 
line beyond the downstream end of the FOE and in the secondary 
optics enclosures are not discussed in the report.  The review team 
expected that these fields would also be discussed in the report to 
determine conformance with the NSLS-II shielding policy. 

 

2.1.2.2. 7-BM Beamline (QAS) 
None. 
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2.1.3. Observations 

2.1.3.1. Design documentation was inspected for the three-pole wigglers for 
both beamlines. 

2.1.3.2. The search paths for all hutches (both beamlines) are reasonable and 
consistent with documentation. 

2.1.3.3. Inspected documentation and received responses from both beam-
lines regarding heat load analysis and temperature control for the 
monochromators for both beamlines.  The documentation and re-
sponses were found to be acceptable. 

2.1.3.4. Section 7.2 the commissioning reports for both beamlines include a list 
of items to be completed in advance of first light.  A brief inspection 
indicated that these are largely completed, sufficient to begin commis-
sioning with beam (including EPS and motion controls via CSS at the 
control station). 

2.1.3.5. Most design documentation is well-organized and stored in Sharepoint 
and Vault.  Both beamline engineers were able to find and provide the 
requested documents and drawings quickly.  However, some gaps in 
documentation are noted (see Opportunities for Improvement and 
Recommendations, ¶ 2.1.5.1.) 

2.1.3.6. Reviewed USI screenings for commissioning and operation of both 
beamlines.  Each USI package contained recent Radiation Safety Com-
mittee review memorandums and a copy of the applicable portion of 
the SAD to demonstrate traceability. 

2.1.3.7. Verified that Front End and beamline bremsstrahlung and synchrotron 
ray-trace drawings for both beamlines have been reviewed by the 
NSLS-II Radiation Safety Committee and approved by management 
(August 2017). 

2.1.3.8. Reviewed RSC survey data for several elements in both beamlines and 
compared this to the model data used in the FLUKA analyses.  No in-
stances of gross disagreement were identified.  Survey data was avail-
able in the travelers. 

2.1.3.9. Reviewed the shielding simulation (FLUKA) reports for both beamlines 
and found them to provide an adequate basis for safely performing 
commissioning surveys. 

2.1.3.10. Observed that TOSS beamline listing includes both XFM and QAS as  
required. 

2.1.3.11. Observed that TOSS beamline reports are completed and approved as 
required for both beamlines. 
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2.1.3.12. Sampled RSC drawings for XFM (i.e., Collimator #1 and Fixed Mask #1).  
Drawings were approved, released in the Vault, and contained appro-
priate dimensional data and QA-1 ratings. 

2.1.3.13. Beryllium window assembly documentation for XFM was reviewed.  
The documentation was approved by Safety Engineering and thor-
oughly tested by the vendor (Moxtek). 

2.1.3.14. Observed that leak test documentation forms are not always accu-
rately and fully completed.  Some forms were missing gauge infor-
mation, description of the system tested, or the acceptance criteria.  
For example, the XFM monochromator/HRBV/MS mirror cooling pres-
sure test. 

2.1.3.15. The range of beam positions delivered by the QAS focusing mirror is 
limited by the photon shutter aperture (as indicated in the ray trace, 
particularly the version included in the radiation simulation report). 

2.1.3.16. The secondary bremsstrahlung from the QAS collimating mirror that 
enters the first optics enclosure (FOE) is largely stopped by the brems-
strahlung radiation shielding at the upstream end.  The radiation simu-
lation report shows that the FOE contains all the radiation. 

2.1.3.17. ODH certification and installation was reviewed and found to be in  
order. 

2.1.3.18. Beryllium window design information for the QAS beamline was re-
viewed along with the proposed kapton window.  (See Opportunities 
for Improvement and Recommendations, ¶ 2.1.5.1.) 

 

2.1.4. Noteworthy Practices 

2.1.4.1. None. 
 

2.1.5. Opportunities for Improvement and Recommendations 

2.1.5.1. Design presentations and information is not always updated for both 
beamlines.  The front end beryllium windows were reviewed according 
to the latest guidelines developed in 2016, but the design documenta-
tion supplied for the review was dated June 2015 and did not mention 
any additional review or changes after that.  After the question was 
raised, the Chief Mechanical Engineer confirmed that the windows 
were reviewed.  One of them had to be modified, but it now meets the 
latest requirements. 
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2.2. Pillar II – Hardware and Physical Plant 

2.2.1. Pre-Start Findings 

2.2.1.1. 4-BM Beamline (XFM) 
None. 
 

2.2.1.2. 7-BM Beamline (QAS) 
None. 

 

2.2.2. Post-Start Findings 

2.2.2.1. 4-BM Beamline (XFM) 
Post-Start 3 Condition: Observed wire trays and conduits that lead di-
rectly from the racks on top to the 4-BM-B and C hutches as shown be-
low: 

 

 

Figure 2: Example of wire trays and conduit at rear of racks on top of 4-BM hutch. 

 

 Post-Start 3 Finding: Wire trays and conduits directly from rear of 
racks on top of 4-BM hutches make access to rear of rack difficult 
and may pose a trip hazard. 
 

2.2.2.2. 7-BM Beamline (QAS) 
Post-Start 4 Condition: Observed wire trays and conduits that lead di-
rectly from the racks on top of the 7-BM-B and C hutches.  (See exam-
ple of condition in Figure 2.) 
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 Post-Start 4 Finding: Wire trays and conduits directly from rear of 
racks on top of 7-BM hutches make access to rear of rack difficult 
and may pose a trip hazard. 

 
2.2.3. Observations 

2.2.3.1. Reviewed the beamline RSC component checklists (XFD-CHK-020 and 
XFD-CHK-021) and confirmed that all RSCs were captured on the 
checklists, including the late addition of the monochromator vacuum 
vessel for XFM. 

2.2.3.2. Cable design and installation was found to be acceptable for beamline 
hutches for both beamlines. 

2.2.3.3. All appropriate electrical components were found to have been NRTL-
certified for both beamlines. 

2.2.3.4. Conduit installation for both beamlines was inspected and found to be 
acceptable for both beamlines. 

2.2.3.5. All stands, racks, and cable trays for both beamlines were found to be 
appropriately bonded to ground. 

2.2.3.6. Cables for both beamlines were found to be appropriately labelled. 
2.2.3.7. All electrical hazards for both beamlines were found to be appropri-

ately labelled. 
2.2.3.8. Observed that electrical terminations for voltages greater than 50 V 

were appropriately inaccessible through the use of covers or guards 
for the QAS beamline.  No such terminations were observed for the 
XFM beamline. 

2.2.3.9. Configuration control stickers for the DCM chamber for the XFM 
beamline were placed on the movable portion of the flange rather 
than the fixed flange as intended (captured in the RSC report).  By the 
second day of the review, the placement of the sticker was corrected 
as shown below: 
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Figure 3: DCM chamber for XFM beamline with configuration control sticker placed 

in proper position on fixed flange. 

 

2.2.3.10. LOTO of shutters for both beamlines observed to be in place as re-
quired.  It is noted that Centrally-Controlled LOTO tags bear two signa-
tories.  This may cause confusion.  (See Opportunities for Improve-
ment and Recommendations 2.2.5.1) 

2.2.3.11. Observed caution tags on BMPS for both QAS and XFM Front Ends. 
2.2.3.12. On the first day of the review, 8/30/17, two safety system work per-

mits, #1473 and #1474, for XFM were observed to be in place.  Work 
permit #1473 was for the replacement of the 4-BM-B photon shutter 
due to a vacuum leak and affected the configuration control of a radia-
tion safety component.  Work permit #1474 was for disconnection of 
the PPS switches from the 4-BM-B photon shutter to allow replace-
ment of the shutter, affecting the configuration of the PPS system.  By 
the second day of the review, 9/11/17, both of the work permits had 
been successfully closed.  It was noted that the electronic control 
room shift log properly indicated that the permits had been opened 
and closed as required.  It was also noted that the operators appeared 
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to be well-versed in the procedure for handling work permits.  (See 
Opportunities for Improvement and Recommendations 2.2.5.2 and 
Observations 2.3.3.2.). 

2.2.3.13. With regard to the above-mentioned work permits, it was observed 
that tags were applied to components whose configuration was af-
fected by the work permit.  However, these tags did not reference the 
work permit directly as shown below (See Opportunities for Improve-
ment and Recommendations 2.2.5.3): 

 

 
Figure 4: Configuration control status tag applied due to repair work being conducted under a 

work permit.  However, the tag does not directly reference which work permit applies.   
(See Opportunities for Improvement and Recommendations 2.2.5.3.) 

 

2.2.3.14. LN2 installation and testing documentation (by Technifab) was re-
viewed and found to be complete and acceptable for the QAS beam-
line.  All piping is labeled and properly supported. 

2.2.3.15. Observed that LN2 shutoff switch for QAS beamline was not labeled.  
Signage was quickly added after the observation, and the issue was re-
solved. 

2.2.3.16. All control systems and displayed interfaces observed, including vac-
uum system and motion control interfaces were found to functioning 
and adequate to support commissioning. 
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2.2.3.17. Inspected PPS testing sequence and test checklist with members of 
ESH organization responsible for testing (R. Chmiel and T. McDonald).   

2.2.3.18. Travelers for the XFM beamline were reviewed and found to be com-
plete and in order.  However, when travelers are revised, the revision 
description is not always completed.  For example, traveler BM-XFM-
004, Rev. B does not describe differences with Rev. A. 

2.2.3.19. Inspection of top-level traveler all-component drawing (PD-XFM-PFM-
1000) at QA level A2 was found to be “released and effective” accord-
ing to procedure requirements. 

2.2.3.20. The M1 mirror component drawing (PD-XFM-BL-LAY-0150) at QA level 
A2 was found to be “released and effective” including fiducials meas-
urement locations and allowed tolerances.  No specific survey report is 
needed in this instance because this is not a radiation safety compo-
nent.  Signatures on the traveler show installation was performed to 
tolerances and drawings. 

2.2.3.21. The XFM collimator assembly all-components traveler (PD-XFM-BL-
1000) was checked and found to be complete according to procedure 
requirements. 

2.2.3.22. The collimator-specific component drawing (PD-XFM-BL-LAY-0300) 
was found “released and effective” at QA level A1. 

2.2.3.23. The collimator-specific layout drawing (PD-XFM-BL-LAY-1060) was 
found “released and effective” at QA level A1.  This drawing shows the 
fiducial measuring locations and required tolerances. 

2.2.3.24. A check of XFM Mask 1 (PD-XFM-MSK-1101) survey report attached to 
the top-level traveler showed the measured tolerances to be within 
specified limits. 

2.2.3.25. XFM Front End (FE) top-level traveler (FE-022 Rev B) was found to be 
complete with signatures and dates according to procedure require-
ments. 

2.2.3.26. Drawing for the entire XFM FE (SR-FE-3PW-6000 Rev A) was reviewed 
and found “released and effective”. 

2.2.3.27. Safety shutter traveler (SR-FE-3PW-SS-4000) for the XFM FE was re-
viewed for lead brick dimension measurements and was found to be 
acceptable according to procedure. 

2.2.3.28. At Op 250, the survey report for the XFM FE noted some out-of-toler-
ance measurements for the exit absorber.  These were addressed in 
DR 1704 and determined to be “use as is”.  Top-level traveler (FE-022 
Rev B) was found to be complete with signatures and dates according 
to procedure requirements. 
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2.2.3.29. Verified that the Area Radiation Monitor (ARM) required for XFM, 
based upon analysis in the TOSS Report showing the potential for >100 
mrem/h outside the FOE during a missteer of primary injected elec-
trons, is installed in the correct location and is in current calibration. 

2.2.3.30. The beamstops in QAS hutches B and C bear a lead thickness of 12 
mm, well in excess of the shielding required. 

2.2.3.31. Travelers for the QAS beamline were reviewed and found to be com-
plete and in order. 

2.2.3.32. The QAS beamline top-level traveler BL-QAS-005-Rev A was found to 
be complete with signatures and dates according to procedure re-
quirements. 

2.2.3.33. The QAS beamline component sublevel traveler, which covers most 
components, was checked. 

2.2.3.34. The monochromator component (CPD-QAS-MONO-1000) assembly 
and installation at step 70 was further checked and found to be com-
plete according to procedure requirements including signatures and 
dates. 

2.2.3.35. The drawing for this monochromator was found in Vault properly la-
beled “released and effective” with a QA level of A3. 

2.2.3.36. The QAS pink beam stop sublevel traveler was checked and found to 
be complete according to procedure requirements. 

2.2.3.37. The QAS second-level traveler (BL-SRVY-001-Rev A) for the survey of 
fiducial points was checked.  Model drawing at QA level A1 (PD-QAS-
MSK-1300) for these points was found “released and effective”. 

2.2.3.38. Survey layout drawing for the QAS beamline (PD-QAS-BL-LAY-1060) 
shows mechanical survey alignments and expected tolerances.  Fur-
ther check of the Survey Group report for these tolerances showed 
that they were measured within the expected tolerances. 

2.2.3.39. QAS Front End (FE) top-level traveler (FE-022 Rev B) was found to be 
complete with signatures and dates according to procedure require-
ments. 

2.2.3.40. The components layout drawing for the QAS FE (SR-FE-3PW-4000) was 
found to be “released and effective” at QA level A1. 

2.2.3.41. The water-cooled QAS front-end mirror sublevel traveler (BL-QAS-003 
Rev A) refers to the survey results at Op 60.  The drawing for these sur-
vey points (PD-QAS-PCM-1000) Rev C was found “released and effec-
tive” with QA level A2.  The survey results at Op 60 were found to be 
within specified limits. 
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2.2.3.42. At Op 250 for the QAS FE, the top-level traveler shows DR 1707 for the 
survey group from 8/29/17 indicating that the exit absorber measure-
ments were out of tolerance for QAS.  The resolution of the DR 1707, 
dated 8/31/17, resulted in a “use as is” determination because this is 
not a radiation safety device. 

 

2.2.4. Noteworthy Practices 

2.2.4.1. Excellent housekeeping evident on both beamlines and front ends. 
 

2.2.5. Opportunities for Improvement and Recommendations 

2.2.5.1. Consider clarifying the Centrally-Controlled LOTO procedure (NSLSII-
ESH-PRC-006) to explain circumstances that required two signatories.  
Perhaps the indications of a “designee” in the procedure would make 
the process clearer.  This practice should be clarified.  Logbook entries 
should also be consistent with entries on the LOTO tag. 

2.2.5.2. Consider adding a reference to the Procedure for Safety System Work 
Permits (PS-ESH-PRM-3.4.1) on the Safety System Work Permit form to 
clearly indicate the governing procedure. 

2.2.5.3. Consider adding a field to Configuration Control Status Tags (see Fig-
ure 4) that indicate the applicable work permit(s) that cause configura-
tion control status changes.  The tag observed in the present review 
did not make the applicable work permit clear.  It may also be desira-
ble to indicate the number and location of such tags on the work per-
mit form in order to properly account for the tags once work is com-
pleted and the tags should be removed. 

 

2.3. Pillar III – Personnel 

2.3.1. Pre-Start Findings 

2.3.1.1. 4-BM Beamline (XFM) 
None. 

2.3.1.2. 7-BM Beamline (QAS) 
None. 
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2.3.2. Post-Start Findings 

2.3.2.1. Cell 22 Beamline 
None. 

 

2.3.2.2. 6-BM Beamline (BMM) 
None. 

 

2.3.3. Observations 

2.3.3.1. Training and qualification records were inspected for beamline staff 
for XFM and QAS beamlines.  All training records for required staff 
were available in BTMS, up-to-date, and complete. 

2.3.3.2. Main control room staff were interviewed regarding appropriate dis-
position of Safety System Work Permits.  Staff appeared to be knowl-
edgeable of procedure. 

 

2.3.4. Noteworthy Practices 

None. 
 

2.3.5. Opportunities for Improvement and Recommendations 

None.  
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3. READINESS DETERMINATION 

The review team has concluded that the NSLS-II Department is ready for the commissioning of 
the 4-BM beamline (XFM) and the 7-BM beamline (QAS) having found no pre-start findings for 
either beamline.  

NSLS-II staff may progress in obtaining authorization to begin technical commissioning for  
XFM and QAS. 

In addition, the IRR team identified several post-start findings and offered several recommen-
dations to enhance the instrument readiness process. 
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4. SUMMARY OF PRE-START AND POST-START FINDINGS 

IDENTIFIER REVIEW AREA FINDING 

Post-Start 1 Pillar I – Documentation: 
Radiological controls 

Post-Start 1 Finding:  At XFM, while there does not ap-
pear to be any risk of significant dose, the value of the 
“edge” simulations is unclear, and the 30 cm distance 
reference does not appear to be relevant for side walls.  
Furthermore, it is unclear that these results are con-
sistent with the NSLS-II shielding requirements as articu-
lated in the Photon Sciences Shielding Policy (PS-C-ASD-
POL-005) and the NSLS-II Issue and Decision Paper: 
ALARA Analysis for Installation of Secondary Bremsstrah-
lung Shields in the First Optics Enclosure (PS-C-ESH-STD-
005). 

Post-Start 2 Pillar I – Documentation: 
Radiological controls  

Post-Start 2 Finding:  Radiation scattering fields in the 
transport line beyond the downstream end of the FOE 
and in the secondary optics enclosures are not discussed 
in the Radiation Shielding Analysis report for XFM.  The 
review team expected that these fields would also be 
discussed in the report to determine conformance with 
the NSLS-II shielding policy. 

Post-Start 3 Pillar II – Installation: 
Electrical safety 

Post-Start 3 Finding:  Wire trays and conduits directly 
from rear of racks on top of 4-BM hutches make access 
to rear of rack difficult and may pose a trip hazard. 

Post-Start 4 Pillar II – Installation: 
Electrical safety 

Post-Start 4 Finding:  Wire trays and conduits directly 
from rear of racks on top of 7-BM hutches make access 
to rear of rack difficult and may pose a trip hazard. 
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APPENDIX A 
CHARGE AND REVIEW TEAM 
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APPENDIX B 
REVIEW AGENDA 
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APPENDIX C 
READINESS PLAN FOR 4-BM (XFM) 
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APPENDIX D 
READINESS PLAN FOR 7-BM (QAS) 
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