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NSLS-ll Beamline 4-BM Radiological lnterlock Test Checklist

* A review by an Accelerator Safety Systems Engineer and a designated specialist (Reviewer 2) is only required upon a
**If Current Safety Signahre number (found in top left comer on HMI) is different from previous number, contact t}re Accelerator Safety Systems
Cognizant Engineer.

PREPARATION:

AI

Gun IIVPS Enable Switch

Linac modulator line cords (3) OR Booster Dipole F PS 480 V

Booster RF IIVPS 480 V OR Booster low level RF drive termination

SR System C low level RF drive terrnination OR SR System C RF ouþut connection to cavity

SR System D low level RF drive termination OR SR System D RF ouþut connection to cavity

A2

Veriff that search path is free from obstacles and line of sight is clear in
search mirrors in accordance with PS-C-)GD-PRC-010, Beamline
Enclosure Search and Secure and Breaking Security Procedure
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Reason:

fnì+;qt Tusr est Type EPre-Certification

Result: Passed ! Failed

I Partial

Date: L Time 7 ? Time:
I 1:

ester 1 Signature:

ester 2

2 Signature:

2:

I 1 Signature:

2 2 Signature:

Date: I I
B Chain:

4-BM SS#
Chain:¿/2F

,t BM4-Signature HMr)(BeamlineSafety
Chain:BChain: 2ß

* Safety Signature Pentant 2: Beamline (SR HMI) Pentant 2 SS# Date: I I
B Chain:Chain:Chain: B Chain: ggsf ? 63A

I. All hutch door switches have been evaluated bv NSLS-I Ensineerins for Drooer positionins

II. Inform Control Room Lead Operator that testing will be done

m. Obtain Beamline enable and PPS reset keys from Control Room

IV. Verifu that beamline vacuum and water interlocks are satisfied

V. Place muffler on beam imminent sounder

VI. Request Lead Operator enable Master Shutters /



Nationâl Synchrotron Light Source lVBrookh¡ven National Laboratory

Subject: NSLS-II Beamline 4-BM Radioloeical Interlock Test Checklist
Number: NSLSII-4BM-CHK-001 Revision: I Effective: I8JUL2017 Page: 2 of 16

The only official copy ofthis document is the one onlino in tho NSLSII SharePoint Document Center. Before using a printed copy,
verifu that it is current by checking the printed document's revision history log with that ofthe online version.

Repeat steps for each 4-BM hutch.

Close all doors except the main door

"Entry Permitted" sign is ON

Using ilrc keyputi, ic,ciç ihe 
"lus",J 

,.luut "
Press SBI

SBI iiluminates

Search sorurder sounds

Search yellow beacon flashing

Press SB2

SB2 illuminates

Exit hutch and close main door

Press SBE and ltegìn lìmìng

Beam imminent alarm sounds for 30 seconds

After warning, (FOE, B, C) Interlocked A and B ON (green), HMI

"Interlocked" sigrt ON

Maglock A and B ON (green) aii doors, HMI

Press the SBE/Access Button

"Interlocked" sign OFF, *Entry Permitted" sign ON

FOE, B C InterlockedA andB OFF, HMI

Magiock A OFF (may require opening Maglock on keypa<Í)

Open door

Door opens, Maglock ts OF'¡'

Repeat steps for each 4-BM hutch.

Press SB2

SB2 does not illuminate

Press SBI
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SBI illuminates

Close hutch door and press SBE

Hutch does NOT secure

A4

Repeat steps for each 4-BM hutch.

Press first search button and begín timing

Complete search without pressing Final Search button

Search sounders offin 2 minutes

Press Final Search button

Search does not complete

A5T
Place actuators on FOE door switches and attach Maglock devices

Beamline Online A and B OFF

Enable beamline with key and perform a reset Beamline Online A and B ON (green)

Search the FOE and B hutches FE Shutter Permits A and B ON afterBeam

Imminent rüaming

Open FE Shutters FE Shutters A and B indicate open (green)

"Beam On" sign is ON

Close FE Shutters FE Shutters A and B indicate closed (red)

"Beam On" sign is OFF
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Search and Secure the B hutch

For each ES search FOE hutch.

Open FE Shutters from keypad

FE Shutters A and B open (green)

FOE Interlocked A and B ON (green)

FE Shutter Permits A and B ON (green)

FE Critical Device Permits A and B ON

Right Maglock A and B ON (green)

ES1 E53
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Left Maglock A and B ON (green)

Press ES

FE Shutters A and B closed (red)

FOE Interlocked A and B OFF

FE Shutter Permits A and B OFF

FF. Critieal Deviee Pemrits A and B OFF

Right Maglock A OFF

Left Maglock A OFF

Pull out ES

ES Sum Latch OFF

Reset fault

ES Sum Latch ON (green)

For each ES search hutch.

Open FE Shutters from keypad

FE Shutters A and B open (green)

B Interlocked A and B ON (green)

FE Shutter Permit A and B ON (green)

FE Critical Device Permits A and B ON

Front Maglock A and B ON (green)

Press ES

FE Shutter A and B closed (red)

B Interlocked A and B OFF

FE Shutter Permit A and B OFF

FE Critical Device Permits A and B OFF

Front Maglock A OFF
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A8

A9

Pull out ES

ES Sum Latch OFF

Resetfault

ES Sum Latch ON (green)

For each ES search hutch.

Open FE Shutters and LISI Shutterfrom keypad

All Shutters A and B open (green)

C Interlocked A and B ON (green)

LlSl Shutter Permit A and B ON (green)

FE Critical Device Permits A and B ON

Front Maglock A and B ON (green)

Press ES

LlSl Shutter A and B closed (red)

C Interlocked A and B OFF

LlSl Shutter Permit A and B OFF

FE Critical Device Permits A and B OFF

Front Maglock A OFF

Pull out ES

ES Sum Latch OFF

Reset fault

ES Sum Latch ON (green)
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Place actuators on the labyrinth switches/latches and downstream left door switches and Maglock.

Check the corresponding Permits for each switch tested (e.9., A Permit for switch Al).

Search hutch

Open FE Shutters and LISI Shutterfrom k"ypod

All Shutters A and B open (green)

C Interlocked A and B ON (green)

LlSl Shutter Permit A and B ON (green)
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Cable Lab I Switches/Latch A and B ON (green)

FE Critical Device Permits A and B ON

Remove one switch qctuator

I-1S1 Shutter A end B closed (red)

C Interlocked OFF

LlSl Shutter Permit OFF

Cable Lab I Switch/Latch Permit OFF

FE Critical Device Permits A and B OFF

Repløce switch actuator and reset.fault

Rcmovc labyrinth actustors and closc labyrinth door

Place achrators on fhe door switches an<l Maglock.

Check the corresponding Permits for each switch tested (e.g., A Permit for switch Al).

B hutch is secure

Search hutch

Open FE Shuttersfrom keypad

FE Shutters A and B open (green)

FOE Interlocked A and B ON (green)

FE Shutter Perrrits A and B ON (green)
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FE Critical Device Permits A and B ON

Remove one swítch actuator

FE Shutters A and B closed (red)

FOE Interlocked OFF

FE Shutter Permit OFF

FOE Door Switch Sum OFF

FE Critical Device Pennits A and B OFF

Replace switch actuator and resetfault

Remove actuators and close door
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orrE
Place actuators on the door switches and Maglock.

Check the corresponding Permits for each switch tested (e.9., A Permit for switch A).

B hutch is secure

Search hutch

Open FE Shuttersfrom keypad

FE Shutters A and B open (green)

FOE Interlocked A and B ON (green)

FE Shutter Permits A and B ON (green)

FOE Door Switch Sum A and B ON (green)

FE Critical Device Perrrits A and B ON

Remove one switch actuator

FE Shutters A and B closed (red)

FOE Interlocked OFF

FE Shutter Permit OFF

FOE Door Switch Sum OFF

FE Critical Device Permits A and B OFF

Replace swítch actuator and resetfault

Remove actuators and close door

Atz

Place actuators on the door switches and Maglock.

Check the corresponding Permits for each switch tested (e.g., A Permit for switch A).

B

Search hutch

Open FE Shutters and Ll S1 Shutter from keypad

All Shutters A and B open (green)

B Interlocked A and B ON (green)

LlSl Shutter Permit A and B ON (green)

B Door Switch Sum A and B ON (green)

FE Critical Device Permits A and B ON
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Remove one switch actuator

LlSl ShutterA andB closed (red)

B Interlocked OFF

LlSl Shutter Permit OFF

B Door Switch Sum OFF
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Replace.switch actuator and reset fault

Remove actuators and close door

Place actuators on the door switches and Maglock.

Check the corresponding Permits for each switch tested (e.9., A Permit for switch A)

Reed

Search hutch

Open FE Shutters and LISI Shutterfrom kel,pad

All Shuttcrs A ¿urú B upen (greeu)

C Interlocked A and B ON (green)

Ll S I Shutter Permit A and B ON (green)

C Door Switch Sum A and B ON (green)

FE Critical Device Permits A and B ON

Remove one switch ctctuator

LiSi Siiutter ^4. a¡rd B ciosed (red)

C Interlocked OFF

LlSl Shutter Permit OFF

C Door Switch Sum OFF

FE Critical Device Permits A and B OFF

Replace switch actuator and reset fault

Remove actuators and close door
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Al4

Al5

Connect the FOE test box to the PPS cabinet. Use the box to tum ON the Maglocks (set switches
to "Normal").

Repeat steps for each door: Right (R) and Left (L)

Search hutch

FOE Interlocked A and B ON (green)

FE Shutter Permits A and B ON (green)

Door Maglock A and B ON (green)

Open FE Shutters

FE Shutters open (green)

Using FOE test box, turn OFF Maglock

Door Maglock A OFF

FE Shutters closed (red)

FOE Interlocked A OFF

FE ShutterPermit A OFF

Turn On Maglock and resetfault

Search hutch

Using FE Shutter testfixture, Open FE Shutters

FE Crtical Device Pennits A and B ON

Using FOE test box, turn OFF Maglock

Iltithin 3 seconds:

FE Critical Device Permit A chain OFF

Close FE Shutters and resetfault

Disconnect FOE test box

Connect the FOE test box to the PPS cabinet. Use the box to tum ON the Maglocks (set switches
to "Normal").
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Search hutch

B Interlocked A and B ON (green)

FE Shutter Permit A and B ON lgreen)

Door Maglock A and B ON (green)

Open FE Shutters

FE Shutters open (green)

Using FOE test box, turn OFF Maglock

Door Maglock A OFF

FE Shutter closed (red)

B Interlocked A OFF

FE Shutter Pernit A OFF

Tu.rn On. Magloc.k and re,setfa.u.lt

Search hutch

Using FE Sh'utLer leslJìxture, Open FE Shullers

FE Critical Device Pe.rmits A ancl B ON

IJsing FOE test box, turn OFF Maglock

Within 3 seconds:

FE Critical Device Permit A chain OFF

Close FE Shutters and resetfault

ñi"^^--^^r Êrlfi +-.+ k^-

Connect the FOE test box to the PPS cabinet. Use the box to turn ON the Maglocks (set switches to
lrur[r4r r,

Search hutch

C Interlocked A and B ON (green)

LlSl Shutter Permit A and B ON (green)

Door Maglock A and B ON (green)
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Open FE Shutters and LlSl Shutter

All Shutters open (green)

Using FOE test box, turn OFF Maglock

Door Maglock A OFF

LlSl Shutter closed (red)

C Interlocked A OFF

LlSl Shutter Permit A OFF

Turn On Maglock and resetfault

Search hutch

Using FE Shutter test fixture, Open FE Shutters and LI SI Shutter

FE Critical Device Pemiits A and B ON

Using FOE test box, turn OFF Maglock

Within 3 seconds:

FE Critical Device Perrnit A chain OFF

Close FE Shutters and resetfault

Disconnect FOE test box

Close Beamline Photon Shutter

Shutter indicates closed A and B (red), HMI

Open Beamline Photon Shutter

Shutter opens smoothly without hesitation

Shutter indicates open A and B (green), HMI

Close Beamline Photon Shutter

Shutter indicates closed A and B (red), HMI

With Maintenance Door open, connect FE Shutter test fxture.

Shutters are in the closed (down) position

FE Shutters A and B closed (red), HMI
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Turn the "Air" swítch ON

Open FE SSs A and B and Photon Shutter

Al9

420

A2t

Actuate Shutters closed

Search hutch

Open FE SSA

Open FE Photon Shutter

Close Shutters

Reset fault

Open FE SSB

Open FE Photon Shutter

Close Shutlers

Reset fault

Remove beamline enable key

Search FOE

Shutters open freely without hesitation

Shutters are in the open (up) position
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FE Shutters A and B closed (red), HMI

FOE Interlocked A and B ON (green), HMI

FE Critical Device Permits A and B ON (green), HMI

SSA open

FE Critical Device Permits A and B OFF, HMI

FE Critical Device Pennits A and B ON (green), HMI

SSts open

FE Critical Device Permits A and B OFF, HMi
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FE Critical Device Permits A and B ON (green), HMI

Using FE Shutter test frxture, Open FE Shutters

Using FE Shutter testfixture, Close FE Shutters
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Beamline Online A andB OFF

FOE Interlocked A and B ON (green), HMI

FE Critical Device Permits A and B ON (green), HMI

FE Critical Device Permits A and B OFF
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I
Secure PI through P5 SR Secure, A and B chain, SR HMI

Place actuators on FOE hutch door switches and Maglock

Seørch hutch FOE Interlocked A and B ON (green), HMI

FE Critical Device Permits A and B ON (green), HMI
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Check I/O Box 4BM Beamline Enable Panel FE Critical Device Permits A and B LEDs ON

Check I/O Box 28 Beamline Enable Panel FE Critical Device Permit Sum A and B LEDs ON

Check Dipole PS (positive) Beamline Interface A and B Pennits ON, Dipole PS Pos. Interface

Check Dipole PS (negative) Beamline Interface A and B Pemrits ON, Dipole PS Neg. Interface

Check SR RF System C HVPS Beamline Interface A and B Permits ON, SR RF System C IIVPS Interface

Check SR RF System D HVPS Beamline Interface A and B Permits ON, SR RF System D IIVPS Interface

Operator enøbles SR Dipole PS SR Dipole PS is ON

Operator enables SR RF System C HVPS SR RF System C IIVPS is ON

Operator enables SR RF System D HVPS SR RF System D IIVPS is ON

Using FE Shutter testfixture, open the FE Shutters (SSA, SSB and Photon)

FE Shutters open

Remove "B chain" switch actuator FOE Interlocked B OFF, HMI

FE Critical Device Permit B OFF, HMI

Check I/O Box 4BM Beamline Enable Panel FE Critical Device Permit B LED OFF

Check Control Room SR HMI (Beamline Page) FE Critical Device Permit B OFF (red), SR HMI

Check I/O Box 28 Beamline Enable Panel FE Critical Device Permit Sum B LED OFF

Check SR RF System C HVPS Beamline Interface B Permit OFF, SR RF System C IIVPS Interface

Check SR RF System D HI/PS Beamline Interføce B Permit OFF, SR RF System D IIVPS Interface

Check Dipole PS (positive) Beamline Interface B Per¡nit OFF, Dipole PS Pos. Interface

Check Dipole PS (negøtive) Beamline Interface B Permit OFF, Dipole PS Neg. Interface

SR Dipole PS is OFF

SR RF System C HVPS is OFF

SR RF System D I{VPS is OFF

Close FE Shutters with FE Shutter testfixture FE Shutters closed

Remove beamline hutch switch actuators and Maglock achtator

Check I/O Box 28 Beamline Enable Panel FE Shutters closed A chain light ON

FE Shutters closed B chain light ON

Using FE Shutter testfixture open both FE'^S,Ss and then Photon Shutter

FE Shutters open (green), HMI
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Check Control Room SR HMI (Beamline Page) FE Critical Device Permit A and B ON (green), SR HMI

Check I/O Box 4BM Beamline Enable Panel FE Critical Device Permits A and B LEDs ON

Check I/O Box 28 Beamline Enable Panel FE Critical Device Permit Sum A and B LEDs ON

Check Dipole PS (positive) Beamlíne Interface A and B Pennits ON, Dipole PS Pos. Interface

Check Dipole PS (negative) Beamline Intedace A and B Permits ON, Dipole PS Neg. Interface

Chcrk..lR RF ,\vstem C HVP,.r Beomline lnterfo-ce A- and B Pe.rmits ON. SR RI Svstem C HVPS lnterface
-- -J--- -

Check SR RF System D HVPS Beamline Intedace A and B Permits ON, SR RF System D HVPS Interface

Operator enables SR Dipole PS SR Dipole PS is ON

Operøtor enables SR RF System C HVPS SR RF System C IIVPS is ON

Operutor enubles SR RF Syslem D HVPS. SR RF System D IIVPS is ON

Using FE Shutter testfixture, open the FE Shutters (SSl, .S^SB and Photon)

FE Shutters open

Remove an "A chøin" door switch actuatorfrom beamline hutch door

FOE Interlocked A OFF, HMI

tE Critical I)cvicc Pcrmit A OFF, HMI

Check I/O Box 4BM Beamline Enable Panel FE Critical Device Permit A LED OFF

Check I/O Box 28 Beamline Enable Panel FE Critical Device Permit Sum A LED OFF

Check Control Room SR HMI (Beamline Page) FE Critical Device Permit A OFF (red), SR HMI

Check SR RF System C HVPS Beømlíne Intedace A Perrnit OFF, SRRF System C HVPS Interface

Check SR RF System D HVPS Beamline Interface A Permit OFF, SR RF System D HVPS Interface

Check Dipole PS (positive) Beamline Interface A Permit OFF, Dipole PS Pos. Interface

Check Dipole PS (negative) Beamline Intedace A Permit OFF, Dipole PS Neg. Interface

SR RF System C IIVPS is OFF

SR RF System D HVPS is OFF

SR Dipole PS is OFF

Close FE Shutters with FE Shutter testfixture FE Shutters closed

Replace "A chøìn" door switch actuator and reset fault(s)

Search hutch

FOE Interlocked A and B ON (green), HMI

FE Critical Device Perrnits A and B ON (green), HMI

Check Control Room SR HMI (Beamline Page) FE Critical Device Permit A and B ON (green), SR HMI
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A23

A24
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Check I/O Box 28 Beamline Enable Panel FE Shutters closed A chain light OFF

FE Shutters closed B chain light OFF

Close FE Shutters and remove FE shutter testfixture

Refer to PS-C-ASD-PRC-008, ¡f,S¿.S-11 Area Radíøtlon Monltor PPS Test and complete Attachment D,
NSLS-II Beømlíne (FOE) Area Rødíøtion Monítor Checklßt

FRM 4-BM Test Checklist Completed

Inspect all hutch doors and labyrinths to ensuro all PPS switch and Maglock acfuators have been removed

Return Beamline enable key and Bearnline PPS reset key to the Control Room

Remove muffler from beam imminent sounder

Ensure PPS cabinets á¡e secure and locked; challenge locks

Remove all LOTO

Inform Lead Operator that testing is complete

.END-
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Attachment D
NSLS-ll Beamline (FOE) Area Radiation Monitor Ghecklist

below indicate that the test has been

Fail Alarm: Place in checkbox for each correct

Low Alarm: Place checkmark in checkbox for each correct

Alarm: Place checkmark in checkbox for each correct

National Synchrotron Light Source ll, Brookhaven National Laboratory

Doc No. PS-C-ASD-PRC-008 Author: T. McDonald
Elfective Date: lTApril 201 5

Review Frequency: 3 yrs Version 4

Titre; NSLS-ll Area Radiation Monitor PPS Test Technical

Moniror# lkm- nn of ID # hJÒ 7{7? Beamline: 4ô/14

Test Result Passed E Failed

Test Reason:

Test Date:

Beamline Certification
? t7

Tester z 4homa¿ l,lcDonJr/ RCD: l(|ut) e¿c¿tVt¿¿Z¿l

TesterSignature: M RCD Siqnature: U- ø%-'

Local Expected Observation HMI/CR Expected Observation Linac HMI CRHMI
Ooerato¡ turns on Gun Gun HVPS is ON Ú Gun Contactor ON A Chain tr- er
RCD Disables Monito¡ Alarm sounds in Control Room ú

Fail alarm ON HMI (yellow border around ARM icon) t V
Silence CR Alarm Alarm silences V
Gun fums OFF Gun HVPS is OFF E Gun Contactor OFF A Chain ú w
Return monitor to normal Gun HVPS remains OFF El/ Fail alarm remains ON HMI Y V
Reset fault in Control Room Monitor normal HMI El- ET

RCD ensures ARM is locked ARM is locked. ú

Local Expected Observation HMVCR Expected Observation
Beamline

HMI -
CR

HMVEPICS

Opens FE shutter (Vkevoad) FE Shutters op"nV ú w
Aoolv source until low alarm Yellow light on Monitor-( Radiation level increases on EPICS I

FE Shutters Closed El Alarm sounds in Control Room V
Low level alarm ON, HMI V w

Retum monitor to normal Monitor normal, HMI w w
FE Critical Device Permit A chain ON ú ET.

Aoolv source until low alarm Yellow light on Monitor ElZ (
FE Critical Device Permit A chain OFF Et'., w

Retum monitor to normal Monitor normal. HMI ú W

Local Expected Observation HMI/CR Expected Observation
Linac HMI CR

HMI/EPICS
Operator tums on Gun Gun HVPS is ON El Gun Contactor ON A Chain ø w
Aoolv source until hish alarm I tinttt on Monitor Ef Radiation level increases on EPICS w

Monitor alarm sounds Alarm sounds in Control Room v
Hieh level alarm ON. HMI Ef V,

Silence Alarm Alarm silences ø
Gun tums OFF Gun HVPS is OFF El Gun Contactor OFF A Chain ZI, 4
Return monitor to normal Gun HVPS remains OFF Ú Hieh level alarm remains ON. HMI ø,/ Øt
Reset fault in Control Room Monitor normal, HMI ø ø

Description of Test Failures (if any):

D1




