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Attachment B

USI Screening Checklist

Qualified Screener answers the following questions; if:
. Any quest¡on is answered yes (i.e., "Y"), check "Potential USl" box in Part C, above.
. lf all questions are answered no (i.e., "N"), check "No potential USl" box in Part C, above.

Does the proposed change or discovered condition impact or potentially impact:

1) The personnel protection system (PPS)?

Examples:Access doors, fencing, hutches, accelerator enclosures, software change,
hardware modifications that are not, "replacement-in-kind.'

nv or Xrrl

2) ODH Monitoring System?
Examples: Hutch ODH monitors, filling station ODH monitors.

!Y or Xru

3) Radiation Safety Component?
Examples: Shielding, earthen berms, hutches, concrete walls, beam shutters, scatter shields,
burn-through devices, exclusion zones, labyrinths, beam sfops, beam masks, collimators,
hutch guillotine and beam transport p,pes.

nY or Xtrl

4) Area radiation monitoring system or components?
Examples: Changing instrument position or use of a new type of instrument used for area
radiation monitoring, alarms and controls.

f,v or Xru

5) Radiological source terms identified in the SAD?
Examples: New insertion devices, change to the maximum synchrotron energy or accelerated
charge values, accelerator modifications that are not "replacement-in-kind."

B1

A) USI Screening Purpose:

I Proposed Activity

n Ex¡st¡ng Gondition

B) Description of Proposed Activity/Discovered Gondition and
Sponsor/Gondition Owner:

Review of Ray Tracing Designs of SST (7-lD) Front-ends

C) USI Screening Outcome:

X t¡o potential USI

J Potentíal llsl

by/Date:

t72017
The following answers are based on with:

l) RSC Memorandum dated October 4,2017 with subject: Review of the
Ray-Tracing Designs of the SST (7-ID) Front-Ends (copy attached).
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Memo
Date: October 4,2017
To: Christopher Amundsen, Mohamed Benmerrouche, and Sushil Sharma
From: ZhongZhong (chair), Photon Science Radiation Safety Committee
Subject: Review of the ray-tracing designs of the SST (7-ID) front-ends

Dear Chris, Mo and Sushil,

The Photon Science Radiation Safety Committee (RSC)'s ray-tracing subcommittee concluded
review of the front-end ray-tracing drawings of the SST (7-ID) On September 14.

Subjects reviewed include the synchrotron max-fan and Bremsstrahlung drawings. Since the
max. fan drawings are sufficient for assuring the safety of the front-end against synchrotron
radiation, the nominal synchrotron and interlocked ray-tracings, included in the drawing
packages on sheets 2 and 3, were not reviewed by the RSC.

Documents Reviewed

The following documents were submitted to the RSC on September 7,2017 for review:
l SST front-end assembly drawing, SR-FE-IVU07-1001, Rev. C by D. Puleo.
2. SST front-end Bremsstrahlung ray-tracing, SR-FE-IVUO7-1001, Rev. C, sheets 4 and 5

for horizontal and vertical projections, respectively.
3. SST front-end max. synchrotron ray-tracing, SR-FE-IVUO7-1001, Rev. C sheets 6 andT

for horizontal and vertical projections, respectively.
4. Rev. B of the above drawings.
5. Memo from Chris Amundsen to the RSC, dated September 6,2017. The memo details

changes made in Rev. C compared to prior version Rev. B.

Notes

The SST front-end Rev. B was reviewed by the RSC in20l6. The memo for that review is
attached for completeness. The current version Rev. C contains minor updates from Rev. 8., as

detailed in Chris Amundsen's memo.

Conclusions

Based on our assessment of the ray-tracing drawings, the RSC finds the Bremsstrahlung and
synchrotron shielding design for the SST front-end meeting the NSLS-II shielding policy.



Conclusions

Based on our assessment of the ray-tracing drawings, the RSC find the SST and BMM front-end
Bremsstrahlung and synchrotron shielding design meets the NSLS-II shielding policy.
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Attachment B

USI Screening Checklist

Qualified Screener answers the following questions; if:
. Any question is answered yes (i.e., "Y"), check "Potential USl" box in Part C, above.
. lf all questions are answered no (i.e., "N"), check "No potential USl" box in Part C, above.

Does the proposed change or discovered condition impact or potent¡ally impact:

1) The personnel protection system (PPS)?

Examples:Access doors, fencing, hutches, accelerator enclosures, software change,
hardware modifications that are not, "replacement-in-kind."

nv or Xtt
2) ODH Monitoring System?

Examples: Hutch ODH monitors, filling station ODH monitors.

nY or Xtl
3) Radiation Safety Component?

Examples: Shielding, earthen berms, hutches, concrete walls, beam shutters, scatter shle/dg
burn-through devices, exclusion zones, labyrinths, beam sfops, beam masks, collimators,
hutch guillotine and beam transport pipes.

lv or Xtt
4) Area radiation monitoring system or components?

Examples: Changing instrument position or use of a new type of instrument used for area
radiation monitoring, alarms and controls.

nY or XN
5) Radiological source terms identified in the SAD?

Examples: New insertion devices, change to the maximum synchrotron energy or accelerated
charge values, accelerator modifications that are not "replacement-in-kind."

B1

A) USI Screening Purpose

[l Proposed Activity

n ex¡st¡ng Condition

B) Description of Proposed Activity/Discovered Gondition and
Sponsor/Condition Owner:

7-lD (SST) Front End and lnsertion Device / NIST

C) USI Screening Outcome

X tto potential USI

J Potential lJSt

{S\S¡reening-Psrformedby/Date: / Ìffi;Ætr. 1o/21t7
(Answers to questions based on details contained in attached references
including NSLS-II SAD Section 3.3.3.8 - Photon Sources and PS-C-XFDE-
RSI-SST-BMM-001, Ver. 1, "RSI for the Sources and front Ends for the
SST1&2 and BMM Beamlines (NIST)".)
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6) Criticaldevices
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nY or Xru

7) PS operating organizat¡on?

Examples: Control room operators, support staff responsible for PPS, radiation monitoring or
shielding configuration management.

nY or Xtrl

8) Operational safety limits described in the Authorization Basis Documents?

Examples: Maximum c¿Jrrent, beam energy, pulse rate.

Iv or Xt'¡

Forvvard the completed form to the Authorization Ba.srs Manager
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3.3.3.8

The injection straight section contains five pulsed magnets used during electron
ínjection, four bump magnets and a pulsed septum. The bumps were designed
and built at BNL with a titanium coated ceramic vacuum chamber and a ferrite
yoke installed in air outside the chamber"
Ptnotto¡'l Soqlnces
The set of insertion devices included for the start of routine operations of NSLS-
ll consists of hard x-ray and soft x-ray undulators, x-lay damping wigglers and
three-pole wigglers. Taken together, these lDs produce rrigh-biigirtness
radiation spanning a large photon energy range, from the soft x-ray (-200 ev) to
the very hard x-ray (-300 kev).

Trelr 3.8
3.8 {Nsrnlof{ ÐEVlcEs ¡NcLUDED tN THE Bnsr¡_l¡¡e Co¡¡ncuRtlox oF ¡¡SLS-iI

TYPË oF Dev¡ce

"Not installed in the baseline project scope

The complement of insertion devices included in the NSLS-ll baseline
configuration is listed in Table 3.8. This set is not meant to be eomplete for the
b'.lilt-out NISLS*ll facility. Rather, these dei¡ices represent a set that initialiy
seeks to optimize the performance of the Beamlines included in the ITJSLS-Il
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baseline configuration. These lDs have been chosen cr:nsístent with the
philosophy of building Beamiines dedicated to a given technique, which requires
ihat the source alsc be individualiy optimized for each application. as

appropriate.
There wi{l alsc be Beamlines in the future which utilize ihe NSLS-Il bending
magneis, which will have a relatively low crit¡cai energy: *?.4 keV. lt is expected
that the available bend magnet ports will be allocated primariiy to VUV and soft
x-ray uses. âs weii as infrared uses. The NSLS-Il bend magnets and three-pole
wigglers will provide very stable beams. The relat¡vely low emítted power from
these sources simplifies the cooling requirements on the optics, atthough it does
not elrnnrnaie lhe *eeC to prcvide cooiing. lhe bi'ightness pnovtded b,y the i\¡SLS-{l

t,

NSLS diootes (exlenrdinç up io -12 keV) and iheir fiux will a{so show some
irnpro'vemeni iexte'ncjing up io -"1keV).
The basic pararneters characterizing ihe lDs, nending magnel ancl three-pole
wiggter sources are iisiecf in iabie 3.9.

TåBLI 3.9

3.9 Baslc Paan¡i¿l ËTñRs i>r t{St-S-fl RÅDrATirN tcuRcgs roa Srce¡eE Rruc OPrRÂTtoN ar 3.$ GeV ¡¡o 500 nnÀ

Minimum hv fundamental

0n-axis

'K = 0.934 Bil-l À'[cmj; eÍfective K vaÌues fisied

'. Plrysical vertieal apetlute rlust be minimum 5.Omm

From the point of view of saíety, an importani parameten is lhe total power of the
synchrotron radiation beam produced by the soirrce. Table 3.9 gives ihe
rnaximum total output power of the NSLS-Il radiation sources. The total power
radiated by the undulaiors aÍ their maximum K settings is in lhe 8*10 kW ranEe.

The total power oulput fr-om lhe NSLS-ll wigglers is hígher ihan that oi the
undulaiors, at nearly 70 k\ill for DVV9û, r¡rhile that of the NS[-S-H bend rnagnets
and TPWs ís i¡er} much iess, at only -23 W and -67W per horizontaf mrad.
insertion tie,¡?ces in the NSLS-li Storage Ring gener-ate radiation wifh high power

der-rsity capable cf damaging componenis oí the vacuunr sysÍem if inctdent on

sr.¡rfaces without ädequeie water ccoling. Under normai operating ccnCiiions, the
electron srbit is positiCIned in e manner assuring proper itfumination of the user
Beamlines and avoidlr':g unvr;anted incideni power on un*coofed surfaces tn the
absence of faults' ihe electrcn orbii is híghly stable exhibiting r¡ariations cf only a
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3"3.3.9

few mícrons. However, in the event of the failure of a magnet power supply or
other hardware fault, the electron orbít can move by millimeters causing the
insertion device radiation to be incide¡'rt upon [In-cooled surfaces. To prevent
this from occurring, the equiprnent pnotectíon interlock system must kill the
efectron beam when the orbit variation exceeds predetermined limits. The
definition of tolerable limits wittrin whlch the beann positions and angles are
allowed to vary depends on (list not necessaritry cornp,lete):. details of ihe geometrical constraints of the vacuum system. the mechanical tolerances and the stability of the vacuum system. the alignment tolerances and alignment stabílity
' the fong term and short term stability of the detection systems which

rneasure the beam posítions and angles
To define the limítations we must understand. the power distriþution wíthin the photon beam matters
' the rnaximum power which can be tolerated on cornponents of the vacuum

systern
. the cooling capacityr and special vulnerabilitíes such as vacuurn seals, RF fingers, shielded

bellows
The resulting constraints on the bearn coordinates are further limited by
necessary beam steering to launch ttre photon beam into the Beamlines which
depends on Bearnline alignment tolerances and stabÍfity as well as on
rnechanical tolerances ín the Beamfines.
The resulting rernalning free space for the bearn positions and angles in the
insertion devices must þe cornpatíble wÍth rrobt¡st ar¡d stable operating conditions
which imply a certain tolenance agafnst snnraff anon'la!íes, ínstabilities and minor
hardware failures as they occur fro¡'r¡ time to tinne In a real accelerator. Thus the
magnetic and mechanical design of Ínsertion devices and the downstream
systenn of absorbers and vacuum cornponents are closely related to highly
refiable operation of the facility.
Control Systenn
The control system provides all the hardware and software necessary to monitor
and control the Linac, Booster ring, transport lines, Storage Ríng and Beamlines.
All parameters essential for the operation of facility (e.g. magnet power supplies,
RF systems, vacuurn, cooling systems) are monítored and controlled by tl.le
control system.
The control system interfaces with the EPS. This system provídes equípment
protection for the Storage Ring front end components. Another branch of the
EPS will provide protection and command/control on the experimental lines. The
EPS protects equipment from the thermal effect of the synchrotron beam by
monitoring the position of cornponents, cooling supply and temperature. When a
condition puts components in jeopardy of being darnaged, the EPS will shut the
RF systems down, causing the beam to dump or shut off power supplies to stop
the flow of current in an overheating conductor.
These interlocks are not for personnel protection, but are important to prevent
programmatic loses and are designed to be fail safe. A safe state is indicated by
a closed contact sending a DC voltage. An unsafe state is indícated by an open
contact that blocks the DC signal. On power failure, the system indicates an
unsafe state. ln case an interlock has been tripped, the system or subsystem ís
not operational, even if the cause of the interiock trip has been cleared, until the
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3.3.3"10

Operator has reset the interlock" Control Room procedures provide guidance to
the Operator for responding to equipment trips and systems alarm.
Top Off Operation
The traditional way of operatíng a storage ring based light source is in the "decay
mode". ln the "decay mode", beam is injected into the storage ring with frontend
safety shutters closed. Neither x-rays nor injected beam can enter the user
beamlines during ínjection. Once injection is cornpleted, the stored beam current
begins to decay due to beam loss from Touschek scattering, collision with
residual gas, etc. The radiation flux and brightness are changing wíth stored
beam current, as is the heat load on beamline optics which impacts the quality of

data.

and safety shutters oBen to maintain a near-constant stored beam current in the
ring. The frequent ínjection of eiectron beam into the Storage Ring maintains the
stored beam current at a near constant level, This provides for the stable
operation of the accelerator and user beamlines without intemlpting user
experiments. Because stored beam intensity is rnaintained at a quasi-constant
løvel and the shutters are continuously open, the x-ray flux to experiments and
l¡eat load on beamline optics are kept extremely stable, which is highiy preferred
by users. This mode of operations is supported by the design of the injection
systerns ín most modern electron synchrotrons such as the Âdvanced Light
C'^.,-^^ rl.i',anaa¿i Dir^i'^ñ C'^.,.^^ ^^,.¡ *+anfa--i e',-^hr^+- a Ða¿{i-liaaüLrLJlt ti, t'tt¡V<¡¡luEtl I- llL,t\.rll L¡Lri.¡lt/g, €tl!\,4 !)t€¡¡llrslv \JyllWlllvuvlr l\sulallvll

Lightsource.
The NSLS-ll large design beam current of 500 mA and the fow emittances imply
large Touschek scattering rates which limit beam lÍfetime to approximately 3
hours. This short lifetime requires electron injection of I nü every minute to
maintain beam intensity within the specified llmits. The iniection system is

designed to provide a maximurn capability of delivering up to 15 nC per booster
cycle-
lnjection with open safety shutters introduces a special radiologicai risk caused
by injected 3 GeV electrons wtrích could enter the experimental floo¡' via the open
shutters during injection. This would cause high radiation doses on
the experimental floor, as discussed in Section 4.f 5
Associated with ïop Off Operations. To guarantee the

RadíofogícaÍ hlazards
of Toe0ff injection,

one must assure that, for all possible fault conditions, all enant injected particles
are lost befone a safe point within the Storage Ring tunnel. At NSLS-ll, each
beamline will have a designated safe poínt beyond which no injected beam can
be allowed to pass through all physical apertures and enter the First Optics
Enclosure (FOE).
The safety of Top-Off injections has been extensively studied and reviewed by
panels of experts frorn across the DOE community. Particle tracking analysis
has been performed to assure that injected electrons cannot pass the safe point
and several interlocks will be used to ensure that top off injections only occur
when the stored beam is stable. These interlocks include stored beam current,
dipole current and voltage, injected beam energy and injection current. A
description of each of these interlocks is provided in Section 4.15.10.
Top-Off operation is now part of the scope of this document. During a fill of the
Storage Ring from zero current, the Top Off Safety System (TOSS), would not
permit electron injections to be made wíth front end safety shutters open at
currents < 50 mA. lnjection with the safety shutter open at currents < 50 mA will
trigger the USI process and will require additional review and approval beyond
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RSI for the Sources and Front Ends for the SST I & 2 and BMM Beamlines

1.1

DOCUMENT CONTROL

ldentification

This document, RSIfor the Sources and Front Endsfor the SST I & 2 and BMM Beamlines, is

part of the Requirement Specification and Interface (RSÐ documentation system, mapping to the

1

summarizes all requirements and specifications for the Sources and Front-Ends and lists all
related technical interfaces with other parts of the project.

1.2 Scope

This document covers Insertion Devices and Front Ends for the two NIST beamlines, SST and

BMM to be located at7-ID and 6-BM at NSLS-il, respectively.

2 /\UKUNYMI'

BC

BM

BMM

BMPS

CED

LI IUJ

EPS

EPU

FE

FM

FV

ID

NIST

NSLS-II

PLC

RSI

SGV

SST

TPW

V/BS

XPBM

Bremsstrahlung Collimator

Bending Magnet

Beamline for Materials Measurement

Bending Magnet Photon Shutter

Cost Estimate Database

8.,^^-i*^^+^l DL.,^:^^ ^*l l-1,,^+*i^l /:^-+-^l Q,,^+^*L^PLl llrturlr4¡ r rrJJlvJ 4llu rlluusll r4r uulrrrul JyùtErrr

Environmental Protection System

Elliptically P olarized Undulator

Front End

Fixed Mask

Fast Gate Valve

lnsertion Device

National Institute of Standards and Technology

National Synchrotron Light Source II

Programmable Logic Controller

Requirements, Specifications, and list of Interfaces

Slow Gate Valve

Spectroscopy Soft and Tender

Three Pole Wiggler

Work Breakdown Structure

X-ray Beam Position Monitor

1
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3 SOURCES FOR THE NIST BEAMLINES

The insertion devices for the NIST beamlines are tabulated below:

* Chambers should be sized for the minimum gap

The above data is courtesy of Oleg Chubar, checked and correct on 28-Nov-2014.

2

Beamline BMM 6-BM SSTl&2 7-ID
Branch SSTl SST2
Tvpe TPW EPT] u42
Source To be fabricated

bv NSLS-II
SRC Wisconsin Loan from ESRF

Device envelope
leneth

Standard 0.89 m 1.6 m

Masnetic Leneth Standard 0.84 m (14 periods) 1.6 m
Canted N/A Y
Cant angle N/A 2.0 mrad
Period 60 mm 42mm
Nominal (minimum)
gaD *

20.5mm (14mm) l2 (11.5) mm

Peak field: nominal
(maximum)

1.2 T nominal Y: -0.79 (-1.02) T
H: -0.45 (-0.73) T

0.7e (0.82) r

Keff: nominal
(maximum)

V: a.1 (5.7)
H:2.5 (a.l)

Circ: 3.0 (4.7)

3.ts (3.27)

Energy Range:
nominal (minimum)

LH: 150 (80) eV - -3 keV
LV: 340 (150) eV - -3 keV
C:250 (115) eV - -l keV

345 (325) eV - -10 keV

Power total: nominal
(maximum)

2s0w (TPw) +
6ew (BM)

LH: 1.4 (2.7) kw
LV:0.51 (1.36) kw

C:0.74 (1.8) kW

2.e (3.2)kW

Max.power per unit
solid angle: nominal
(maximum)

365Wlmr" LH:4.8 (6.7) kWmr'
LY:2.8 (4.7)kwlrrr.2
C: 1.35 (2.0) kWmr2

13.3 (13.8) kWmr'

Straisht N/A Low beta
Device centet-' 366mm U/S of 6-

BM-B
D/S +1.25 m U/S -1.25 m

Fan angle '' (mrad H)
nominal (maximum)

LH: 1.60 / 2.16 (2.14 /
2.67)

LV: 0.85 / 1.35 (0.87 /
1.41)

C: 1.52 / 2.03 1.96 / 2.49\

1.29 /r.87
(1.34 I 1.90)

Fan angle 
-' (mrad V)

nominal (maximum)
LH: 0.86 I 1.40 (0.87 I

1.43)
LV:1.06 11.66(r.591

2.r6)
C: 1.51 I 2.02 (1.95 / 2.47\

0.85 / 1.38

Gap scanning and
other requirements

Require energy scanning at
fixed polarizations.

Required for NEXAFS
experiments (specs as SRX).
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Note 1: The fan angles of the radiation quoted here are as seen at 16m from the source, and take into

account the effects of source length and (for SST) the canting; the worst case fan size is taken (linear

horizontal mode gives the worst case horizontal fan, but helical mode requires the largest vertical fan

aperture). The two values quoted are for the points where the power density falls to values that are To/o

and 0.lo/o of the central value. Designs of the XBPM and fixed mask entrance shall take into account these

rirrrË{J P\rwçI

Note 2: 'l'he ray tracing should accommodate axial movements of the lDs by +/-5mm, which might be

required in the design of the straight.

3.1 lnsertion Device Controls

The Insertion Devices planned for the SST beamline are both non-standard devices with motors

and controls that need to be connected and adapted (where required) to the standard NSLS-II

motion control solution. The motion controls shall be developed in-house using the standard

EPICS interface/Delta-Tau controller/Power amplifiers, as required. All the devices must follow
the requirement described by LT-C-ASD-ENG-RSI-001 (Requirements for Design and Electrical
If/: : f r Ll , ñ- :--, C--- llõlõ ll\ ---I TT 

^ ^Õñ 
r\l^ DÕl 

^^ô 
/\Í-Ll-,- 

^-,-L,--1vYrrutg or tltsgtuoll lJgvlgg¡t luI'l\ùLJ-u,l illru Ll-u-1\ùl_,r-Dr\\J-rLùr-vv,¿ uvrutrulr \.urlùlul

Requirernents for Insedion Devices for NSLS-I!.

The devices have the following interfaces:

4 FRONT END COMPONENTS FOR THE N¡ST PARTNER BEAMLINES

The components listed below shall be included as a part of the Front End.

Specifications based on the scientific requirements are included in the indented rows

r,-,---^:--- n- :--
lllscl Llulr Lrevlug

rf-----I- --- -ft\ ulllugl ul
Axes

lvtutul n-^ ^ ^ i^--
-DITUUUËI

EPU6O 6 Pacific Scientific
T23NRLH-LDF-NS

Ranishaw RESOLUTE LSLA-
80mm

u42 TBA TBA TBA

BMM SST
Photon shutter (BMPS) Y Y
Slow Gate Valve (SGV) Y Y
Beam Position Monitor I (XBPM1) N Y
Beam Position Monitor 2 (XBPM2) N Y
Fixed Mask (FM) Y Y

Tvpe Single Dual
Source 3PW E,PU IVU
Vertical aperture (mrad) 0.3+/-0.05 *Notel 0.3+/-0.05 0.3+/-0.05
Horizontal aperture (mrad) 2.0+l-0.05 *Notel 0.5+/-0.05 0.5+/-0.05

3
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Shape Comer Radius Corner Radius Corner Radius
Bremsstrahlung Collimator BC I Y Y
Water Cooled Beryllium Window N N
Fast Gate Valve (FGV) Y Y
Number of X-Y Slit sets. xNote2 I 2 *Note3

X-ray flag N Y (required for both IDs)
Mirror System / design Y by FMB-O see

followine table
N

Fixed Mask 2 Y N
Gate Valve Y N
Diagnostics Cross Y N
Photon Shutter (PSH) Y Y
Bremsstrahlung Collimat or BC2 Y Y
Safety Shutter (SS) (x2) Y Y

Cycles per year required s0,000 50.000
Ratchet Wall Collimator Y Y
Ratchet Wall Modification If required. N
Gate valve outside Ratchet V/all. Y Y

Note 1: The BMM aperture may be made 0.4 x 2.5 mrad if this is a more appropriate standard size.

Note 2: The )lY slits are to be under beamline control except when disabled by the machine control

room.

Note 3: The slits for the SST beamline shall comprise two separate sets, one for each of the canted

beamlines.

Note 4: The slit resolution is discussed further in Section 5.3.

5 BMM BEAMLINE FE MIRROR SPECIFICATIONS

Mirror system leneth. between flanges I190 mm
Leneth of mirror substrate 1000 mm
Orientation Bounce up
Material Silicon
Mirror figure Paraboloidal
Beam incidence angle 3.5mrad
Mirror acceptance (H/V) 2.1 mrad (H\ x 0.24 mrad (V)
Mirror svstem center position l3m from source
Mirror operatins limits (max incidence angle *). 5 mrad
Water flow rate for the mirror Ideally 1.5 gpm (6 l/min). First component in any

coolins chaiq followed by slits, mask, PSH.

* Assume hard stops set for the max height at D/S end of mirror and the min height at the U/S end of
the mirror.

4
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6 COMPONENT DESCR¡PTIONS

6.1 Photon Shutter (BMPS)

The BMPS is designed to protect the SGV (see below) from BM/3PW radiation before the

upstream straight is fitted with an insertion device and a complete front end.

6.2 Slow Gate Valve (SGV)

The Slow Gate valve is included to isolate the machine and FE, but will not withstand white beam

from IDs, TPW or BM radiation. The SGV is controlled and monitored by storage ring vacuum

PLC using a voting scheme with inputs from vacuum sensors at both sides of the valves and

position of BMPS; the BPMS acts to protect the SGV when closed.

6.3 Beam Position Monitor 1 (XBPM1)

The XBPMs shall be designed to work with the insertion devices specified:

The XBPMs shall be mounted on X/Y stages with the following specifications

Position stabiiity SST: Ax, Ay: I Um or better over any 8-hour perioci

Speed No requirement
Position resolution x and y:0.1 pm (expected value from calculations);

<< I micron (guaranteed).

The X/Y stage for the XBPM and the )(/Y slits are expected to be the same desipgr, including the
stand, where possible.

6.4 Beam Position Monitor 2 (XBPM2)

This device and )(/Y stages shall be identical to XBPMl, however the blades shall be relocated to

avoid masking effects.

6.5 Fixed Mask (FM)

The fixed aperture mask shall provide radiation fans to the First Optical enclosure (FOE) as

defined in the table above.

It is permissible for the mask aperture to have comer radii equivalent to half the aperture height, as

5

Matcrial Watcr-coolcd mountings and Tungstcn blades
Power protection A pre-mask may be included if design considerations dictate
'Vfotorized Yes to allow centering of the clevice arouncl the beam.

shown below.



NSLS-I Controlled Document PS-C-XFD-RSI-SST-BMM-OO 1 Version I

RSI for the Sources and Front Ends for the SST 1 & 2 and, BMM Beamlines

6.6 BremsstrahlungGollimator(BC1)

The Bremsstrahlung collimator restricts the Bremsstrahlung radiation fan exiting the shield wall.
This should be as tight to the beam as is reasonable, preferably using standard tube sizes, and

without undue mechanical tolerances or alignment difficulty.

6.7 X-Y Slits

The X-Y slits shall be of the dtral"L" type design, connected with bellows to allow full
adjustment of all four "blades" via two X-Y stages. The specifications are as follows:

Material Water-cooled copper alloy with Tungsten blocks
Power protection A pre-mask may be included if desien considerations dictate
maximum opening
angle

Sufficient to allow full FAPM fan to continue to the FOE without
clippine.

Motorized Yes to allow selection of any part of the FAPM fan
The same )(/Y stage shall be used for the XBPMs.

Aperture position
stability

SST: Ax, Ây : 1.5 pm or better over any 8-hour period
BMM: Ax, Ay:4 um or better over any 8-hour period

Aperture size
stability

SST: 0.15 pm or better over any 8-hour period
BMM: 0.4 Um or better over any 8-hour period

6.8 X-Ray Flag

The X-ray flag is used for low power beam alignment (ID Beamlines only) while the ID photon

shutter and safety shutters remain closed. This device is specif,rcally used after configuration

changes and during beamline commissioning. It will be mounted to the pumping cross

downstream of the slits within the frontend. This device shall only be used at low power (<2mA)

so it will not require water cooling.

6.9 Photon Shutter

The photon shutter is required to stop full white beam, for IDs this is expected to be water cooled

copper alloy at a grazing incidence angle.

6.10 Fast Gate Valve (FV)

The fast valve is to shut within 15 milliseconds once triggered by FV sensors located in the FE

and beamline whenever there is a sudden increase of pressure of a few decades. The stored beam

has to be dumped prior to FV closing, and the cause then investigated and mitigated

Bremsstrahlung Gollimator (BC2)

Bremsstrahlung collimators 1 and2, and ratchet wall collimator should be made as tight as

possible using out-oÊvacuum lead designs preferably with standard size stainless steel tubes, or

in-vacuum tungsten if needed.

6.11
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6.12 Safety Shutter

The safety shutter is actually a pair of shutters, required for redundancy, air actuated with
independent redundant and diverse position sensing. A life of >50,000 cycles is required.

6.13 Ratchet Wall Collimator

6.14

6.15

6.16

See note above for BC2. This will use standard tube sizes.

Gate valve downstream of Ratchet Wall.

This slow gate valve, pneumatically actuated, with position sensing switches will be monitored

and controlled by the SR vacuum PLC using vacuum sensors in the FE and beamlines.

Note 1: This valve cannot be removed after commissioning.

Note 2: This gate valve must be protected from any exposure to (white) beam.

Motion Controls

The fiont end components requiring motion control include the YRPt\ls /? ,,nirq Y/V qves fnr

each) and the slits (4 axes).

Vacuum controls

The FE vacuum control is part of storage ring vacuum control through EPICS and storage ring
vacuum PLC. EPICS provides the menu driven on-line control and logging of all vacuum devices,

while PLC provides the control logics for various vacuum devices and interface to EPS PLC for
machine protection.

The vacuum system shall be compatible with the document LT-ENG-RSI-SR-VA-002,
Requit'entents þr the Design and Fabrication of Contponents for NSLS-II UIII' Systents, and

obtain a vacuum level of 10E-e mB (and 10E-8 mB where a mirror is included).
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