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1.0

PS-C-XFD-PLN-025

lrurRoouct¡oru

1.1 Purpose and Scope

The purpose of this lnstrument Readiness Plan (lRP) is to establish the readiness
criteria required to declare the NSLS-Il 17-lD Beamlines [Highly Automated
Macromolecular Crystallography/Frontier Macromolecular Crystallography/
(AM)(/FMX)I ready for commissioning. The scope of this IRP includes the 17-lD
Beamlines and End Station Diagnostics, and was prepared in accordance with the
lnstrument Readrness Review Procedure (PS-C-ESH-PRC-001). The Front End

and lnsertion Device were evaluated in a previous lRR. Experimental equipment
that is installed and operational in the End Station will be included in the scope of
this plan.

This IRP will be used as a tool for planning and certifying readiness. The
completion of this IRP requires that all procedures, documentation and hardware
listed in the plan are completed, tested, and, where required, independently
certified. ln addition, Staff and Users that will be involved in commissioning shall be

trained and qualified to conduct their work safely, securely and in an

environmentally sound manner.

1.2 17-lD Beamlines

The AMX and FMX Beamlines are on canted undulators. The AMX Beamline is

designed to achieve best-in-class flux and beam quality among the
macromolecular crystallography beamlines with focal spots in the 5-20 pm range
(mini-beam) and to offer efficient ways of expanding its 5 ¡rm focus üp to 100 pm

for the support of any crystallographic work. The FMX Beamline is designed to
achieve best-in-class flux and beam quality among the macromolecular micro-
crystallography beamlines by obtaining a focal spot size of one micrometer with the
highest possible flux in the 12-13 keV photon energy range,

1.3 lnstrument Readiness Review (lRR)

As part of the verification of readiness for commissioning, an IRR is required in

accordance with lhe lnstrument Readiness Revreu¡ Procedure (PS-C-ESH-PRC-

001). An independent IRR Team will use the readiness criteria developed as part

of this IRP to verify that the 17-lD Beamlines are ready for commissioning in

accordance with the Beamline Commissioning Plan. Pre-start and post-start

findings will be identified by the team.
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1.4 Authorization to Proceed with Commissioning

The completion of this lRP, together with closure of any pre-start findings from the
lRR, is used as the basis for the NSLS-ll Director to authorize the start of
commissioning of the 17-lD Beamlines.

2.0 lr,¡srRumeruT READTNESS PLAN

2.1 Readiness Griteria

Readiness criteria are provided in Attachments A through D. The criteria were

developed by the lnstrument Readiness Coordinator (lRC) and Readiness Team
members, using the GeneralReadrness Criteria provided in Attachment A and the
lnstrument Readrness Guide provided in Attachment C of the lnstrument
Readrness Review Procedure (PS-C-ESH-PRC-001 ).

The readiness criteria for the 17-lD Beamlines are grouped

categories:

o Pillarl-Documentation

¡ Pillar ll - Hardware

. Pillar lll- Personnel

. Completion of IRR Pre-Start Findings

into the following

3.0 IRP lupleMENrATroN

3.1 Readiness Team

A Readiness Team will be appointed by the NSLS-Il Director in accordance with
the lnstrument Readrness Review Procedure (PS-C-ESH-PRC-001). The
Readiness Team members that have responsibility for completing the IRP are
listed as the Responsible Person in the Attachments.

3.2 Achieving Readiness - Responsibilities

The Readiness Team members are responsible for ensuring that their specific
readiness criteria are achieved.

The Lead Beamline Scientist is responsible for certifying that all of the readiness
criteria associated with the Beamlines is achieved.
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3.3 Execution of the IRP

The Readiness Team members shall execute this IRP by preparing, installing,

documenting, or training (as appropriate), the specific scope of work (readiness

criteria) assigned to them as listed in the Attachments. The Readiness Team

members shall develop, compile or assemble the documented evidence that
clearly demonstrates that the readiness criteria have been met. This evidence shall

be listed on the Attachments.

3.4 Gertifying Readiness

Upon completion of the readiness criteria, the Readiness Team members will

certify that the criteria for which they are responsible for are complete by signing

the Attachments in the appropriate section. The Attachments shall not be signed

until the readiness criteria have been fully achieved.

For completion of the IRR pre-start findings, the IRR Technical Authority and the
ESH Manager will certify that all IRR pre-start findings relative to the 17-lÐ
Beamlines have been completed, and that the associated ATS Actions have been

closed by signing Attachment D in the appropriate section. The lndependent

Verifier will concur that these actions have been adequately completed and closed

by signing Attachment D in the appropriate section.
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Arrecnnnerr A- PllllR I DocuueruTATloN

17 -lD BeRu u¡¡ es (AM)UFMX)

CeRnp¡cenon
OF

Renotness"

),tf,ur&rtit<
C3/ô3/iê

Signature

tlfr-w
sl3l,r

Signature

S.ignatup:

'ð /l'ø^*ffi.)
ce/c (/tc[6,

Sionáture: ¡.

//t--uu
3/ rfrb

\r
,! /CU^Y({

0t/o2 /<01þ

Signature:

Docuuenreo
Evroetce

¡ Presentation

¡ Functional Description
Document

{

. PDR and FDR reports

. Requirements analysis

. Component design
documents

. RSC Report

Acno¡¡s

o Develop the
presentation
described

. Complete
Preliminary and
Final Design
Reviews (PDR &
FDR)

. Complete
requirements
analysis and
design of radiation
safety components

Resporuslele
Penson

D. Schneider
AMX Lead Beamline

Scientist

M. Fuchs
FMX Lead Beamline

Scientist

D. Schneider
AMX Lead Beamline

Scientist

M. Fuchs
FMX Lead Beamline

Scientist

D. Schneider
AMX Lead Beamline

Scientist

Functional Description
An overview presentation is prepared that
includes the following beamline specific
information:

- Primary research capabilities
- Beamline layout (includes location on the

experiment floor)
- Design reviews
- Sourcecharacteristics
- Photon beam performance goals
- Radiation Safety Committee reviews
- Self-identified pre-startfindings
- Description and status for each item listed

in this lnstrument Readiness Plan

Beamline Design
Beamline components are designed in
accordance with PS-QAP-0412, Design Reviews
and PS-C-QAS-PRC-010, Engineering Design by
Others.

Radiation Safety Components Design
Radiation Safety Components designed in
accordance with NSLS-ll requirements.

REeor¡¡ess CRlreRln

6
l¡J
É,

_J

óffl- c,ã19<2:JIJJ-J 
=cöÀfrnfJ;
8=

g

xSignature certifies that the readiness criteria are met. The Responsible Person shall not sign prior to completion.
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Arrectuelr A- Prtlln I DocuuetrATtoN

17 -lD Benuunes (AM)UFMX)

CeRr¡ncelo¡¡
OF

RenolNess*

Signature:

Signature:

J,lc,/,,un,w,¿J
t3/o¡¡htþ

Signature:

Signature:

¿,^ç¿ k*
Signature:

¿-.s-- g*

Documexreo
Ev¡oerce

. TOSS analysis report

. Approved Ray Trace
drawings

¡ BNL Technical Note ,/
Report

. ODH analysis report

¡ NEPA evaluation report

AcnoNs

. Complete TOSS
analysis

. Prepare the Ray
Traces

. Complete FLUKA
analysis

. Complete STACS
analysis

. Complete ODH
analysis

. Complete a NEPA
evaluation

RespotirsreLe
PERSoN

R. Fliller
Coordinator for Top

Off Safety

D. Schneider
AMX Lead Beamline

Scientist

M. Benmerrouche
Health Physics

L. Stiegler
ESH Operations
Group Leader

L. Stiegler
ESH Operations
Group Leader

Reaorness CnrteRre

Top-Off Safety System (TOSS)
Top-Off Safety System components designed in
accordance with PS-R-ASD-RPT-DRV-001, Iop-
Off Safety Analysis and Requirement of Hazard
Mitigation for NSLSJ/ Facility.

Ray Traces
Bremsstrahlung and Synchrotron Ray Traces
generated in accordance with PS-C-XFD-PRC-
008, Synchrotron and Bremsstrahlung Ray Trace
Procedure.

Secondary Radiation Scatter Analysis
Secondary Bremsstrahlung and Synchrotron
scatter is analyzed in accordance with LT-C-ESH-
STD-001 , Guidelines for the NSLS-// Beamline
Radiation Shielding Design.

Oxygen Deficiency Hazard (ODH) Analysis
Completed ODH analysis including definition of
control requirements.

National Environmental Protection Act (NEPA)
Evaluation
NEPA requirements evaluation completed.

G
l¡J
É,

-)óftl- c,ãÍ9f ñöJ=oð
À3rn(JY

¡.l 
=ó=

o.

*Signature certifies that the readiness criteria are met. The Responsible Person shall not sign prior to completion
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Arrncnmenr A- PlunR I DocuueHTATtoN

17 -aD Beluurues (AM)UFMX)

CeRnnclr¡on
OF

Reto¡ress*
Signature:

LVoi

It¡

Signature

,l
Signature

ä^,,fouh,W
Signature;--

ilfftN' slslrt

Docuuprreo
Euoexce

o SAD and ASE USI
screening/evaluation

. Applicable waivers

. ATS system

¡ lnsertion Device LOTO
Procedures (PS-C-
ASD-PRC-133)

. 17)D Radiological
lnterlock Test
Procedure (PS-C-
xFD-PRC-043)

. Search and Secure
Sketch

. Rl Cryocooler
Procedure (PS-C-
xFD-PRC-052)

. Approved
commissioning plan

Acno¡¡s

. Verify that the
SAD and ASE
accurately cover
the hazards
associated with
the subject
beamline; include
temporary systems

. ATS action items
shown as closed
with supporting
evidence

e Develop any
system specific
procedures

o Verify that existing
procedure are
sufficient for any
new hazards
introduced, if any

. Prepare a
commissioning
plan

R¡spo¡¡srele
PeRsoN

S. Moss
Authorization Basis

Manager

J. Zipper
QA Engineer

K. Rubino
Procedure Support

D. Schneider
AMX Lead Beamline

Scientist

M. Fuchs
FMX Lead Beamline

Scientist

Unreviewed Safety lssue (USl) Evaluations/
Screenings
Authorization basis hazard identification is
managed through USI evaluation/screening.

Resolution of Open Action Tracking System
(ATS) Actions
All action items from previous internal and
external oversight groups (e.9., RSC, Design
Reviews, etc.) have been closed.

Procedures
Procedures needed for safe, secure, and
environmentally sound commissioning have been
developed, reviewed, validated (where
applicable), and approved. Existing procedures
are sufficient for new hazards introduced by this
beamline, if any.

Gommissioning Plan
A commissioning plan generated to address the
task sequence required for technical
commissioning (safe photon transport).

Rreolness GRrr¡Rrn

an
l¡J
É.

óftl-o
=<oz.ix
J l¡¡-J=oll
ùÐrn(J;

8=
g

*Signature certifies that the readiness criteria are met. The Responsible Person shall not sign prior to completion
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Arrncnmexr A - PlluR I DocurtrexrATtol

17 -lD Bemu nes (AMX/FMX)

Signature:

. Approved Radiation
Survey Plan

o Prepare the
radiation survey
plan

M. Benmerrouche
Health Physics

Radiation Survey Plan
A survey plan generated in accordance with PS-
C-XFD-PRC-004, NSLS-ll Beamlines Radiation
Safety Commissioning Plan.

*Signature certifies that the readiness criteria are met. The Responsible Person shall not sign prior to completion
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Arrlc¡rue¡¡r B - PrrlRR ll Hanownne

'17 -aD BeRmll¡¡es (AM)UFMX)

CeRnrrcllol¡
OF

Reaolness*

Signature

Signature

¡ t dtu u¿.n tL '
)

Signature:

'trû^
Signature:

,tq\

,-2e-2rc/ L 2>*.7v

Signature:

Documerreo
Evroence

¡ Completed Traveler

. Approved beamline
specific Radiation
Safety Component
Checklist

. ARM Layout Drawing

. ARM calibration
certificates

. ARM EPICS lnterfacer
lntegration Test
Sheet

¡ ARM PPS Test
checklist

. Overall PPS Checklist

Acrors

. Generate and
execute Traveler

¡ Develop Radiation
Safety Component
Checklist

o lnstall, calibrate,
and test (EPICS
integration) ARM's

. Certify (PPS)

. Generate system
schematics and
logic diagrams

. lnstall PPS
components

Respot¡slgle
PeRsot¡

D. Schneider
AMX Lead Beamline

Scientist

M. Fuchs
FMX Lead Beamline

Scientist

D. Schneider
AMX Lead Beamline

Scientist

M. Fuchs
FMX Lead Beamline

Scientist

M. Benmerrouche
ARM Technical

Authority

G. Ganetis
Electrical Engineering

Group Leader

Radiation Safety Components:
lnstallation
Radiation safety components are installed in
accordance with the Traveler.

Radiation Safety Components:
Configuration Control
A Radiation Safety Component Checklist
template generated in accordance with PS-C-
ESH-PRC-025, NSLS-// Radiation Safety
Com pone nt I nspection P roced u re.

Area Radiation Monitors (ARMs)
ARMs are installed in accordance with, PS-C-
ESH-ARN-SPC-001, NSLS-// Area Radiation
Monitor (ARM) Sysfem Description and PS-C-
ESH-STD-002, Technical Basrs Document for
lnterlocked Area Monitors Placement Outside the
Accelerator and Beamlines Enclosures.

Personnel Protection System (PPS) Interlocks:
lnstall
Hardware/Software installed in accordance with
PS-C-XFD-SPC-PPS-001, Beamline Personnel
Protection Sysfem (BLPPS) and Front End
Personnel Protection Sysfem (FEPPS) Design
Description.

Reaorness GRneRrn

IJJ
ú,
<
=ory2

-+ea=,fúiJË<
Ee.â()z

¡=
t--
t¡Jlr
U'

*Signature certifies that the readiness criteria are met. The Responsible Person shall not sign prior to completion.

Page 8 of 14



PS-C-XFD-PLN-025

Arrlcnuerur B - PlllRR ll Hnnownne

17 -lD BeRuunes (AM)UFMX)

Cennrrclno¡r
OF

ReAolNess*

Signature:

4 e/-{

Signature

)ñ3,
Signature

rL

Documexteo
Evroe¡¡ce

. Beamline specific
certification
procedure generated
and exercised

r Design drawing
. Completed Traveler

¡ Certification report

Acrons

. Complete PPS
certification

¡ Generate design
drawing

r Generate and
exercise Traveler

. Perform
certification

Respot¡stele
Penson

R. Chmiel
ESH Safety Officer

S. LaMarra
ODH Technical

Authority

B. Heneveld
ESH Engineer

Rreol¡¡ess GRrreRrR

Personnel Protection System (PPS) lnterlocks
Certify
PPS certified in accordance with the beamline
specific interlock certification procedure.

02 Sensors:
lnstall
Oxygen sensors and alarms required to alert
personnel to oxygen deficiency hazard (ODH)
conditions installed in accordance with the
design drawing.

02 Sensors:
Certify
ODH monitoring system has been certified in
accordance with PS-C-XFD-PRC-005, Beamline
Enclosures and Cryogen Fitl Station ODH
Monitoring and Alarm Sysfem Certification and
lnspection.

ul
É.

=ô42
-+9
î33JE<dizão=

t-
UJlr
11,

*Signature certifies that the readiness criteria are met. The Responsible Person shall not sign prior to completion
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Arrncnmetr B - PlllRR ll Hnnow¡ne

',7 -lD Beru ll¡¡ es (AM)UFMX)

GERnrrcnr¡on
OF

Relott¡Ess*

Signature:

8/rt ¿- þ*'-^
V2q f zc:tL

Signature

ä#þ /fûrq
?-\-\k

Documenreo
Evroe¡¡ce

. Completed Traveler

. Approved AC Power
one-line drawings

¡ EEI database entry

. Approved system
schematics

. System pressure
testing reports

. Completed Traveler

Acno¡¡s

. Generate and
execute Traveler
for inspection

¡ Generate and
approve one-line
drawings

. Complete system
electrical
inspection

. Complete needed
EEI inspections

o Generate system
schematics

o Generate and
execute Traveler

. Perform pressure
test

RespoxsreLe
PeRsor.¡

E. Haas
Beamline Engineer

A. Boerner
Electrical

Distribution
Engineer

J. Gosman
Mechanical Utilities

Group Leader

Relorness GR¡renrr

Hutch Structures (Life Safety)
Hutch structures installed with adequate
provision for life safety issues (egress and fall
protection) in accordance with LT-SOW-XF-HU-
000'1, Sfafementof Workfor NSLS-// Beamline
Shielding Enclosures (" Hutches"), LT-C-XFD-
SPC-HU-001, NSLS-// Lead/Steel Beamline
Shielding Enclosures, and LT-C-XFD-SPC-HU-
002, NSLS-ll Steel Beamline Shielding
Enclosures.

Electrical Power
SBMS electrical power distribution requirements
are satisfied. SBMS Electrical Equipment
lnspection (EEl) requirements are satisfied.

Utilities
Permanent utility systems are installed and
tested (i.e., Compressed Air, DlWater, Gaseous
Nitrogen, Process Chilled Water) in accordance
with design drawings.

t¡l
É

=otã

-#Þ-øjE
<<iiC)JJ=<
Ee,ã()z

¡9t-
l¡J
lÀ

n,

*Signature certifies that the readiness criteria are met. The Responsible Person shall not sign prior to completion
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Arrncnuerur B - PlllnR ll Hnnownne

1 7-lD BeluuHes (AM)UFMX)

CeRrrr¡cnnot
OF

Renolxess*

Signature:

). i ttuL.'L ('¡ tt'U
Signature:

Signature:

3/t 2¿

Signâ{ure:

Documexreo
Ev¡oExce

. Completed Traveler

. Vendor acceptance
test documentation

. Test Report

. Completed Traveler

o Factory acceptance
test report

. lntegral testing
checklist

Acnors

r Generate and
exercise Traveler

. Complete vendor
acceptance tests

o Generate and
exercise Traveler

o Verify EPICS
integration

o Generate Test
Report

. Complete factory
acceptance tests

. Complete integral
testing

Respot¡sleLE
PERSoN

D. Schneider
AMX Lead Beamline

Scientist

M. Fuchs
FMX Lead Beamline

Scientist

R. Kadyrov
Controls I nfrastructu re

Group Leader

S. Myers
Controls Group

Renorness CRrreRn

Other Photon Transport Gomponents, Optics,
and Diagnostics
Photon transport components that are not
radiation safety components are installed and
tested in accordance with the Traveler.
Diagnostic equipment needed to begin technical
commissioning is installed and tested.

Equipment Protection System (EPS) lnterlocks
Hardware/Software installed and tested in
accordance with the Traveler.

Controls
Hardware/Software installed and tested in
accordance with NSLS-l I requirements.

ulÉ,=<z_3o
-ctFvÉ.4fsi
-.¡¡{n-dl-
-uJø)-.2

o

*Signature certifies that the readiness criteria are met. The Responsible Person shall not sign prior to completion
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Arrlcr¡me¡¡r B - Plun ll Hnnomne

17 -lD BeRur-lHes (AMX/FMX)

Signature:

o Completed Traveler
o Generate and

complete Traveler

R. Todd
Vacuum Engineer

Vacuum
Vacuum hardware has been installed and tested
in accordance with the Traveler and has the
capability of achieving full vacuum needed during
commissioning.

t¡JÉ,^<z
-=9-ot-É.É.<
f s i
-¡¡ (
a-dl-
-uJü)-Z

o

*Signature certifies that the readiness criteria are met. The Responsible Person shall not sign prior to completion
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Arrlcuuenr C - Plr-t-RR lll Penso¡¡Hel

17 -aD Benuutnes (AM)UFMX)

GeRnncmox
OF

Relolness*
Signature

Signature

Signature:

Signature:

Docuuenteo
EvloEl,¡ce

. BTMS record

¡ BTMS record

. BTMS record

. BTMS record

Acror¡s

. Assign JTA for LBS
and CSM

. Assign JTA

. Assign JTA

. Train Operators

Respol,lsleLe
PeRsot¡

B. Lein
Training Group Leader

B. Lein
Training Group Leader

B. Lein
Training Group Leader

B. Lein
Training Group Leader

Rerot¡¡ess CR¡reRle

Lead Beamline Scientist (LBS) / Cognizant
Space Manager (CSM)
LBS and CSM personnel are assigned and
Trained/Qualified.

Authorized Beamline Staff
Sufficient personnel to begin commissioning are
assigned and Trained/Qualified.

Support Staff
Other, non-beamline dedicated personnel needed
to begin commissioning (e.9., Beamline Engineers
and Controls Personnel) are assigned and
Trained/Qualified.

Lead Operators & FLOCOS (Accelerator
Division)
Trained/Qualified to:

Execute the Beamline Enable procedure
Perform roles assigned in any Beamline-

specific procedures

J
= 

l¡J

É.2<o1U'-) É.ÀË

D. Schneider - AMX Lead Beamline Scientist

1.,'

nature

M. Fuchs - FMX Lead Beamline Scientist

l','
nature

* 
Reaotruess GeRrlncelo¡¡

* 
Reaor¡¡ESS cERTtFtcATtoN

*Signature certifies that the readiness criteria are met. The Responsible Person shall not sign prior to completion
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ArrncnuelT D - Gouplelon o¡ IRR Pne-Sr¡nr Fltolncs

I 7-lD Beaul¡¡¡es (AMX/FMX)

Signature:

Signature:

Signature:

ATSa

ATSa

ATSa

L. Berman
IRR Technical Authority

R. Lee
ESH Manager

E. Cheswick
lndependent Verifier

Actions Gomplete
All actions associated with the subject
Beamline(s) IRR pre-start findings are completed
and the ATS Actions are closed.

Actions Closed
All actions associated with the 17-lD Beamlines
IRR pre-start findings have been verified complete
and the ATS Condition is closed.

(ATS Condition No.

Actions Verified
Actions associated with the 17-lD Beamlines IRR
pre-start findings have been satisfactorily
completed.

cl,
C'z
clz
rf
Þ
É,

v,

'Åu
Ê.
É,
ú,

- Er¡o -

*Signature certifies that the readiness criteria are met. The Responsible Person shall not sign prior to completion
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