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Attachment A

NSLS-Il Beamline 8lD Radiological lnterlock Test Checklist

review by an Accelerator Safety Systems Engineer and a designated specialist (Reviewer 2) is only upon a Test failure.
**lfCunent Safety Signature number (found in top left corner on HMI) is different from previous number, contact the Accelerator Safety Systems
Cognizant Engineer.

PREPARATION:

A1

Gun HVPS ouþut cable connector

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

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

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

SR System D low level RF drive termination OR SR System D RF output connection to cavity
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2: 2 sig.

Date:
B Chain:

8.ID SS#
Chain2GChain:

* IDI HMD(BeamlineSafety
E3 56 3 1Chain 1o'cB

Safety Signature Pentant 3 Beamline (SR HMI)
Chain: l3llSDyT B Chain: o2.é639AD

Pentant 3 SS# Date: I I
B Chain:Chain

I. All hutch door switches have been evaluated by Mechanical Engineering for proper positionins

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

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

IV. Verify that beamline vacuum and water interlocks are satisfied

V. Place muffler on beam imminent sounder

VI. Request Lead Operator enable Master shutters

^2
Repeat steps for each 8-ID Hutch
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Verify that search path is free from obstacles and line of sight is clear in search mirrors in
accordance with PS-C-XFD-PRC-010, Beømline Enclosure Search and Secure and
Breaking Security Procedure

Close all hutch secondary doors

"Entry Permitted" signs ON (2 signs on 82)

Using the keypad, lock the closed doors

Press SBI

SB1 illuminates

Search sounder sounds

Search yellow beacon flashing

Press SB2

SB2 illuminates

Exit hutch and close msin door

Press SBE and begin timìng

Beam imminent alarm sounds for 30 seconds

After warning, (FOE, Bl,B2) Interlocked A and B ON (green), HMI

"lnterlocked" signs ON (2 signs on 82)

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

Press the SBE/Access Button

Interlocked signs OFF, "Entry Permitted" signs are ON (2 signs on E}2)

FOE, Bl, B2 Interlocked A and B OFF, HMI

Maglock A OFF (may require opening Maglock on key pad)

Open door

Door opens, Maglock B OFF door
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Repeat steps for each 8-lD hutch

Press SB2

SB2 does not illuminate

Press SBI

SBI illuminates

Close hutch door and press SBE

Hutch does NOT secure

Repeat steps for each 8-lD hutch

Press Jìrst search button and hegín timing

Complete seørch wíthout pressing Fìnøl Search button

Search sounders off in ñinutes 4'*(r '1./r "rfuLç' "ìþal 
tro

Press Final Search button

Search does not complete

In the B1 hutch disconnect the 2 connectors near the beam stop

Attempt a search of the hutch

Search does not complete on either Chain

Reconnect the 2 connectors

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 FE Shutter Permits A and B ON afterBeam

Imminent Warning

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)
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For each ES search hutch

Open FE shuttersfrom keypad

FE Shutters A and B open (green)

FOE Interlocked A and B ON (green)

FE Shutter Permit A and B ON (green)

FE Critical Device Permits A and B ON

UoSlnø *d -; Right Maglock A ON (green)
r- 

Dor¡ns*x,ar^)L"n Maglock A oN (green)

4ø' , Pr¿cc Ã'Ç

t/acltc
FE Shutters A and B closed (red)

FOE Interlocked A and B OFF

FE Shutter Permit A and B OFF

FE Critical Device Permits A and B OFF

Ups+ryam 3d p*irll, Maglock A OFF
' DoortSlrtar¡\ -

7./4 Left Maglock A OFF

t/z¿ llc Putt out ES

ES Sum Latch OFF

Resetfault

ES Sum Latch ON (green)
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For each ES search hutch

Open FE and LI S I shutters from keypad

FE Shutters A and B open (green)

LlSl Shutter A and B open (green)

Bl Interlocked A and B ON (green)

FE Shutter Permit A and B ON (green)

FE Critical Device Permits A and B ON

Front Right Maglock ON A and B (green)

Front Left Maglock ON A and B (green)
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r'n'l¿tIo
Press ES

FE Shutters A and B closed (red)

LlSl Shutter A and B closed (red)

bl Interlocked A and B permits OFF

LlSl Shutter Permit A and B OFF

FE Critical Device Permits A and B OFF

Front Right Maglock A OFF

Front Left Maglock A OFF

*car+ra¿g+o*rq¡eff /r'?? t/tø/lO
Pull out ES

ES Sum Latch OFF

Reset fault

ES Sum Latch ON (green)

For each ES search hutch. Open beam stop in 81.

Open FE and LISI shuttersfrom keypad

FE Shutters A and B open (green)

Ll 51 Shutter A and B open (green)

82 Interlocked A and B ON (green)

LlSl Shutter Permit A and B ON (green)
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FE Critical Device Permits A and B ON
_7,+a r/3e/rc

Flont Rìg{r*Iaglock ON A and B (green)

-'-2- leâÊ Kßttrr*{Þ
ifílrrFiwt{eft Maglock ON A and B (green)

Press ES

FE Shutters A and B closed (red)

LlSl Shutter A and B closed (red)

82 Interlocked A and B permits OFF
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LlSl Shutter Permit A and B OFF

FE Critical Device Permits A and B OFF

ê Front kigtfMaglock A OFF
¿4, /(EttF Rtêþr lrÞ
' "r'/lc /, , Ætsnr Left Maglock A oFF

Pull out ES

ES Sum Latch OFF

Resetfault

ES Sum Latch ON (green)

Place actuators on the labyrinth switches/latches and ownstream left door switches and Maglock ¿
Check the corresponding Permits for each switch tested (e.g., A Permit for switch Al). Latch trips on both A and
B Permits. Note: B chain reed and push button switches must be cycled together for reset.

Search hutch

Open FE and Ll Sl Shutters from keypad

LlSl Shutter A and B open (green)

Bl Interlocked A and B Permit ON (green)

LlSl Shutter Permit A and B ON (green)

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

FE Critical Device Permits A and B ON

Remove one switch actuqtor

Cable Lab I Switch/Latch Permit OFF

B1 Interlocked Permit OFF

LlSl Shutter Permit CFF

Ll Sl Shutter A and B closed (red)

FE Critical Device Permits A and B OFF

Replace switch actuator and resetfault

Remove labyrinth actuators and close labyrinth door

Latch
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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.g., A Permit for switch Al). Latch trips on both A
and B Permits. Note: B chain reed and push button switches must be cycled together for reset.
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Open beam stop in 81.

Search hutch

Open FE qnd LISI Shuttersfrom keypad

LlSl Shufter A and B open (green)

82 Interlockþd A and B Permit ON (green)

Ll51 Shutter Permit A and B ON (green)

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

FE Critical Device Permits A and B ON

Remove one switch actuator

Cable Lab 1 Switch/Latch Permit OFF

B2 Interlocked Permit OFF

LlSl Shutter Permit OFF

Ll Sl Shutters A and B closed (red)

FE Critical Device Permits A and B OFF

Replace switch actuator and resetfault

Remove labyrinth actuators and close labyrinth door
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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.g., A Permit for switch Al). Latch trips on
both A and B Permits. Note: B chain reed and push button switches must be cycled together for reset.

Open beam stop in 81. Al A2 Bl B2

Seørch hutch

Open FE and LISI Shuttersfrom keypad

LlSl Shutter A and B open (green)

82 Interlocked A and B Permit ON (green)

LlSl Shutter Permit A and B ON (green)

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

FE Critical Device Permits A and B ON

Remove one switch acluator

Latch
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Cable Lab I Switch/Latch Permit OFF

82 Interlocked Permit OFF

LlSl Shutter Permit OFF

LlSl Shutters A and B closed (red)

FE Critical Device Permits A and B OFF

Replace switch actuator and reset fault

Remove labyrinth actuators and close labyrinth door ît/€4€ /.1 onrc'¡ onfø 44ÙYtct¿ía
/,t/ rv€ E2_ lzbr¿þ z tut

e/a¿h4

Place actuators on the door switches and Maglock.

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

Search hutch

Open FE Shuttersfrom kuypod

FE Shutters A and B open (green)

FOE Interlocked A and B Permit ON (green)

FE Shutter Permit A and B ON (green)

FOE Door Switch Sum A and B ON (green)

FE Critical Device Permits A and B ON

Remove one switch actuator

FE Shutters A and B closed (red)

FOE Interlocked Permit OFF

FE Shutter Permit OFF

FOE Doqr Switch Sum OFF

FE Critical Device Permits A and B OFF

Replace swìtch actuator and reset fault

Remove actuators and close door
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Place actuators on the door switches and Maglock.
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Check the corresponding permits for each switch tested (e.g., A Permit for switch A1).

Search hutch

Open FE Shutters from keypad

FE Shutters A and B open (green)

FOE Interlocked A and B Permit ON (green)

FE Shutter Permit A and B ON (green)

FOE Door Switch Sum A and B ON (green)

FE Critical Device Permits A and B ON

Remove one switch øctuator

FE Shuffers A and B closed (red)

FOE Interlocked Permit OFF

FE Shutter Permit OFF

FOE Door Switch Sum OFF

FE Critical Device Permits A and B OFF

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.g., A.Permit for switch Al).

Seørch hutch

Open FE Shutters Ji,om keypad

FE Shutters A and B open (green)

FOE Interlocked A and B Permit ON (green)

FE Shutter Permit A and B ON (green)

FOE Door Switch Sum A and B ON (green)

FE Critical Device Permits A and B ON

Remove one switch actuator

FE Shutters A and B closed (red)
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FOE Interlocked Permit OFF

FE Shutter Psrmit OFF

FOE Door Switch Sum OFF

FE Critical Device Permits A and B OFF

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.g., A Permit for switch A1)

Search hutch

Open FE Shutters from keypød

FE Shutters A and B open (green)

FOE Interlocked A and B Permit ON (green)

FE Shutter Permit A and B ON (green)

FOE Door Switch Sum A and B ON (green)

FE Critical Device Permits A and B ON

Remove one switch actuator

FE Shutters A and B closed (red)

FOE Interlocked Permit OFF

FE Shutter Permit OFF

FOE Door Switch Sum OFF

FE Critical Device Permits A and B OFF

Replqcg switch qctuator and ypsetþul¡

Remove actuators and close door

Place actuators on the door switches and Maglock.

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

Open FE and LISI Shutter sfrom keypad

FE Shutters A and B open (green)

LlSl Shutter A and B open (green)

Bl Interlocked A and B Permit 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

Remove one switch actuator

LlSl Shutter A and B closed (red)

Bl Interlocked Permit OFF

LlSl Shutter Permit OFF

B Door Switch Sum Permit OFF

FE Critical Device Permits A and B OFF

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.g., A Permit for switch Al).

Search hutch

Open FE and LISI Shutters from keypad

FE Shutters A and B open (green)

LlSl Shutter A and B open (green)

Bl Interlocked A and B Permit 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

Remove one switch actuator
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LlSl Shutter A and B closed (red)

B1 Interlocked Permit OFF

LlSl Shutter Permit OFF

B Door Switch Sum Permit OFF

FE Critical Device Permits A and B OFF

Replace switch actuator and resetfault

Remove actuators and close door

Place actuators on the door switches and Maglock.

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

Open beam stop in B1.

Search hutch

Open FE and LlSl Shufter sfrom keypad

FE Shutters A and B open (green)

L151 Shutter A and B open (green)

82 Interlocked A and B Permit ON (green)

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

82 Door Switch Sum A and B ON (green)

FE Critical Device Permits A and B ON

Remove one switch actuator

Ll S1 Shutter A and B closed (red)

E}2 Interlocked Permit OFF

LlSl Shutter Permit OFF

82 Door Switch Sum Pcrmit OFF

FE Critical Device Permits A and B OFF

Replace switch actuator and resetføult

Remove actuators and close door

Place actuators on the door switches and Maglock.

Check the corresponding permits for each switch tested (e.g., A Permit for switch Al)
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Open beam stop in B l.

Search hutch

Open FE and LISI Shutter sfrom keypad

FE Shutters A and B open (green)

LISI Shutter A and B open (green)

82 Interlocked A and B Permit ON (green)

LlSl Shutter Permit A and B ON (green)

B2 Door Switch Sum A and B ON (green)

FE Critical Device Permits A and B ON

Remove one switch actuator

LlSl Shutter A and B closed (red)

B2 Interlocked Permit OFF

LlSl Shutter Permit OFF

B2Door Switch Sum Permit OFF

FE Critical Device Permits A and B OFF

Replace swiÍch øctuator and resetfault

Remove actuators and close door

Place actuators on the door switches and Maglock.

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

Open beam stop in B 1.

Search hutch

Open FE und LISI Shutter sfrom keypad

FE Shutters A and B open (green)

LlSl Shutter A and B open (green)

82 Interlocked A and B Permit ON (green)

LlSl Shutter Permit A and B ON (green)

B2 Door Switch Sum A and B ON (green)

FE Critical Device Permits A and B ON

Remove one switch actuator

LlSl Shutter A and B closed (red)
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B2 Interlocked Permit OFF

L1S1 Shutter Permit OFF

82 Door Switch Sum Permit OFF

FE Critical Device Permits A and B OFF

Replace switch actuator and reselfault

Remove actuators and close door

^22I.
Place actuators on the beam stop switches and latch.

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

Seqrch FoE, BI cnd#tæe+eha'fr"rlrA

Open FE and Ll Sl Shutter s from keypød

FE Shutters A and B open (sreen)

FE Critical Device Permits A and B ON

LlS1 Shutter A and B open (green)

Beam Stop indicates Open (green)

82 Interlocked A and B Permit ON (green)

LlS1 Shutter Permit A and B ON (green)

Remove one actuqtor

Beam Stop Does Not indicate Open

Ll31 Shutter A and B closed (red)

LlSl Shutter PermitOFF

FE Critical Device Permits A and B OFF

Remove actuators and close beam stop

Connect the FOE test box (Attachment B Figure 84) to the PPS cabinet (Attachment B Figure B7). Use the
box to tum ON the Maglocks (set switches to "Normal").

Repeat steps for each door: Upstream Right (USR), Upstream Left (USL), Downstream Right (DSR) and
Downstream Left (DSL).

Search hutch

FOE Interlocked A and B Permit ON (green)
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FE Shutter Permit 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

FOE Shutters closed (red)

FOE Interlocked A Permit OFF

FE Shutter Permit A OFF

Turn On Maglock and resetfault

Seqrch hutch

Using FE Shutter testfixture, Open FE Shutters

Using FOE test box, turn OFF Maglock

IVíthin 3 seconds: FE Critical Devices Permits A Chain OFF

Connect the FOE test box (Attachment B Figure 84) to the PPS cabinet (Attachment B Figure B7). Use the

box to turn ON the Maglocks (set switches to "Normal").

Repeat steps for the door: Front Right (FR)
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Search hutch

Bl Interlocked A and B Permit ON (green)

LlSl Shutter Permit A and B ON (green)

Door Maglock A and B ON (green)

Open FE qnd LISI Shutters

Shutters open (green)

Using FOE test box, turn OFF Maglock

Door Maglock A OFF

Shutters closed (red)

Bl Interlocked A Permit OFF

LlSl Shutter Permit A OFF

Turn On Maglock and resetfault
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Search hutch

Using Shutter testfixture, Open FE Shutters

Using FOE test box, turn OFF Maglock

Itttithin 3 seconds: FE Critical Devices Permits A Chain OFF
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^25
Connect the FOE test box (Attachment B Figure 84) to the PPS cabinet (Attachment B Figure B7). Use
the box to turn ON the Maglocks (set switches to "Normal").

Repeat steps for each door: Front Right (FR), Rear Right (RR), Rear Left (RL)

Search hutch

B2 Interlocked A and B Permit ON (green)

LlSl Shutter Permit A and B ON (green)

Door Maglock A and B ON (green)

Open FE and LISI Shutters

FE Shutters open (green)

t Ip;nt f¡nF taar hnw r".- l)FF 
^I^-l^-L

Door N4aglock A OFF

Shutters Closed (red)

82 Interlocked A Permit OFF

LlSl Shutter Permit A OFF

Turn On Maglock and resetfault

Search hutch

Using Shutter testJìxture, Open FE Shutters

Using FOE test box, turn OFF Maglock

lVithin 3 seconds:

FE Critical Devices Permits A Chain OFF

Disconnect FOE test box from PPS cabinet

-

Water flow meters are located on top of the hutch (Figure l).
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Figure L: Water Meters

The PPS Vy'ater Safety Test Amplifiers (STA) are located in the cabinet to the upper right of the
meters on top of the hutch (Figure 2).

Figure 2: PPS rüater STAs

Record the pretest water flows for the 3 PPS meters in GPM.

Meter Reading Meter Reading Current STA A

AI= I, F B1= /' 8o ASTAI= /, î-9
¡2: /.1/
A3: 2.o I

B2: /, 11 A STA2: /, 9I B STA2: /. î1
A STA3: Z, o t B STA3: t. ? q

Current STA B

B STAI: /, TO

B: /. ?1
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The current programmed trip settings for the amplifiers are in column 1. The STA readouts for each
tested A and B chain STAs will be recorded in columns 3 and,4. These recordings should be within
l5% of the programmed trip point (Column 2).

Trip Points t. f, fgþbTrip Points (- t5 %)

PPS l: IdGPM 0.85 GPM
|f ilttt

PPS 2: Y.ëcPvt''i/Altv 0.85 GPM' 1.f 7fu
PPS 3: ,äcpvr "etaalO 

o.8s cPM

Recorded A Trip

A STAI: /,€Ô
A STA2: t, fô

Recorded B Trip

B srAl:- Lrø
B STA2: /. fo

A STA3: I,€O B srA3:____!j-o

Repeat each step for all water flow meters

Open FE Shutters

FE Shutters A and B open (green)

Water Permits A and B ON (green), HMI

FE Shutter Permits A and B ON (green), HMI

Using the valve, turn waterflow to trip point

FE Shutters A and B closed (red)

In 5 seconds FE Shutter Permits A and B OFF, HMI

'Water Fermiis,4. and B OFF, i{MI

Recorded STA A and B levels above; within 15%

Relurn water flow to pretest values

Water Permits A and B remain OFF, HMI

Resetfault at PPS cqbinet

Water Permits ON (green), HMI

FE Shutter Permits A and B ON (green), HMI

Repeat each step for all water flow meters

Open FE Shutters with keypad

FE Shutters A and B open (green)

Water Permits A and B ON (green), HMI

FE Shutter Permits A and B ON (green), HMI

Press A chainfault/reset button

PPSI PPS2 PPS3
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FE Shutters A and B closed (red)

Water Permit A OFF, HMI

In 5 seconds FE Shutter Permit A OFF, HMI

Reset Fault

Open FE Shutters with keypad

FE Shutters A and B open (green)

Water Permits A and B ON (green), HMI

FE Shufter Permits A and B ON (green), HMI

Press B chainfault/reset button

FE Shutters A and B closed (red)

Water Permit B OFF, HMI

In 5 seconds FE Shutter Permit B OFF, HMI

Reset.fault

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

C lo s e B eamline P ho ton'S hutter

With Maintenance Door open, connect FE Shutter test fixture (Attachment B Figure B5).

Shutters are in the closed (down) position

FE Shutter Closed A and B (red), HMI

Turn the "Air" switch ON

Open FE Photon Shutter and SSs A qnd B Shutters open freely without hesitation

Shutters are in the open (up) position

FE Shutter Open A and B (green), HMI
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Actuate Shutters closed FE Shutter Closed A and B (red), HMI

Search hutch FOE Interlocked A and B chain (green), HMI
FE Critical Devices Permits A and B ON (green),
HMI

Open FE SSA

Open FE Photon Shutter

Close Shutters

SSA Open

FE Critical Devices Permits A and B OFF, HMI
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Reset Fault

Open FE SSB

Open FE Photon Shutter

Close shutters

Resetfault

Remove beamline enable key

Search FOE

Using FOE test box, Open FE Shutters

Replace beamline enable key and reset faults

E

FE Criticai Devices Permits A anci B ON (green),
HMI

SSB Open

FE Critical Devices Permits A and B OFF, HMI

FE Criticai Devices Permits A and B ON (green),
HMI

FE Critical Devices Permits A and B LEDs ON

FOE Enabled OFF, HMI !
FOE Interlocked A and B chain (green), HMI _L

[n 
Critlcat Devices Permits A and B ON (green), 

J
FE Critical Devices Permits A and B OFF _l

/

Lou atøtf é¡ú4fl 4tthtr64
leúao'¡6¡ tN pêà 

^otf
Secure Pt through P5 SR Secure, A and B chain, SR HMI |)lt, . -{-
Accelerator Safety Systems Staff disables top energy limiter (set to 0) or check if completed on concutent test\ NA
Place actuators on FOE hutch downstream left door switches and Møglock

Search hutch FOE Interlocked A and B chain (green), HMI
FE Critical Devices Permits A and B ON (green),
HMI
FE Critical Device Permit A and B ON (green) SR
HMICheck Control Room SR HMI (MCR beamline I)

Check I/O Box 8 Beamline Enqble Panel
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Check I/O Box 28 Beamline Enqble Pqnel FE Critical Device Permit Sum A and B LEDs ON

FE Shutters Closed A and B LEDs ON

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

Check Dipole PS (negative) Beamline Interføce A and B Permits ON, Dipole PS Neg. Interface
A and B Permits ON, SR RF System C HVPS

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

Check SR RF System D HVPS Beamline Interfoce Interface

Operator enables SR Dipole PS SR Dipole PS is ON

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

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

Using FE Shutter testfixture, open the FE Shutters l^S^Sl, ^S,SB 
and Photon)

FOE Shutters Open

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

FOE Interlocked OFF A chain, HMI

FE Critical Devices Permits A chain OFF, HMI

Check I/O Box 8 Beamline Enable Panel FE Critical Devices Permit A LED OFF

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

Check Control Room SR HMI (MCR beamline l) FE Critical Device Permit A (red), SR HMI

Check RF System C HVPS Beqmline Interface A Permits OFF, SR RF System C HVPS Interface

Check RF System D HVPS Beamline Interfoce A Permits OFF, SR RF System D HVPS Interface

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

Check Dipole PS (negative) Beamline Interføce A Permits OFF, Dipole PS Neg. Interface

SR RF System C HVPS is OFF

SR RF System D HVPS is OFF

SR Dipole PS is OFF

Close Shutters Shutters closed

Replace A chain door switch holder and reset fault(s)

Search hutch
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FOE Interlocked A and B chains ON (green), HMI
FE Critical Devices Permits A and B ON (green),
HMI

cræck contror Ro,tnt sR IIíÍI (rvtcR beanúine I) ilEMcritical 
Device Permit A and B ON (green)' SR

Check I/O Box 8 Beqmline Enqble Panel FE Critical Device Permit Sum A and B LEDs ON

Check I/O Box 28 Beømline Enable Panel FE Shutters Closed A and B LEDs ON

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

Check Dipole PS (negative) Beamline Interface A and B Permits ON, Dipole PS Neg. Interface
A and B Permits ON, SR RF System C HVPS

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

Check SR RF System D HVPS Beamline Interface Interface

Operator enables SR Dipole PS SR Dipole PS is ON

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

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

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

FOE Shutters Open

Remove "B chain'o switch actuator FOE Interlocked B chain OFF, HIVÍI

FE Critical Devices Permits B OFF, HMI

Check I/O Box 8 Beamline Enable Panel FE Critical Devices Permit B LED OFF

Check Control Room SR HMI (MCR beamline l) FE Critical Device Permits B OFF (red), SR HMI

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

Check SR RF System C HVPS Beamline Interface B Permits OFF, SR RF System C HVPS Interface

Check SR RF System D HVPS Beamline Interface B Permits OFF, SR RF System D HVPS Interface

Check Dipole PS (positive) Beamline Interfoce B Permits OFF, Dipole PS Pos. Interface

Check Dipole PS (negative) Bectmline Interface B Permits OFF, Dipole PS Neg. Interface

SR Dipole is OFF

SR RF System C HVPS is OFF

SR RF System D HVPS is OFF

Close FE Shutters with testfixture

Remove beamline hutch switch holders and Maglock actuator
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Search FOE FOE Interlocked A and B chains ON (green), HMI

FE Shutter Permits ON A and B permits (green), HMI
FE Critical Devices Permits A and B ON (green),
HMI

Check I/O Box I Beamline Enqble Panel FE Critical Devices Permits A and B LEDs ON

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

check contror Room sR HMI (MCR beamtine t) åEMcritical 
Device Permit A and B oN (green)' SR

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

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

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

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

Operator enables SR Dipole PS SR Dipole PS is ON

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

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

Using FE Shutter test Jìxture, turn on air and open Photon then SSs

FE Shutters indicate Open (green), HMI

Using water trip points in Step A26, lowerflow to one meter

Water Permits A and B OFF, HMI

FE Shutter Permits OFF A and B Permits, HMI

Within 3 seconds FE Critical Devices Permits A and B OFF, HMI

Check I/O Box 8 Beamline Enable Panel FE Critical Devices Permit A and B OFF

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

Check Control Room SR HMI (MCR beamline t) FE Critical Device Permit A and B OFF, SR HIVII

Check RF System C HVPS Beamline Interface A and B Permits OFF, RF System C HVPS Interface

Check RF System D HVPS Beømline Interface A and B Permits OFF, RF System D HVPS Interface

Check Dipole PS (positive) Beamline Interface A and B Permits OFF, Dipole PS Pos. Interface

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

SR RF System C HVPS is OFF
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Close Shutters

Return waterflow to recorded level

Resetfault(s)

SR RF System D HVPS is OFF

SR Dipole PS is OFF

Shutters closed

Loo¿

C ^¿ n:-^ ^l ^ Dô r^ ^,- ---^a:,JCt r-rlpule rJ tu upçlaulrB çulçil1

Turn on SR RF C and D HVPS

Raise the Dipole PS set point to 372.

Return Dipole PS to operating current

Reset Energy Limiter faults

Turn on SR RF System C and D HVPS

Lower the Dipole PS set point to 72^

Return to operatlng current

.¿ 2*t '" 2/2?J/6

Check if completed on concurrent test
rvnoved {Þn 7?t ,rt D.o- ' ,-16La/,f 7'*'' 2/Zz

Dipole PS set at operating current

SR RF System C HVPS is ON

SR RF System D HVPS is ON

SR RF A and B Permits are ON SR HMI

Dipole PS at 372.8 A (3.3 value)

SR RF System C OFF

SR RF System D shuts OFF

SR A and OFF, HMI

S at operating current

Ê-
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Li¡-rlcr
Accelerator Søfety limiter

SR RF

SR RF

SR RF

Dipole

SR RF

SR RF

SR RF

C HVPS is ON

HVPS is ON

AandB are ON (green), SR HMI

PS at 356.72 A V value)

System C HVPS shuts

System D HVPS shuts OFF

A and B Permits OFF, HMI

Dipole PS at operating current

Reset Limiter faults
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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 SSs and then Photon Shutter

FE Shutters open (green), HMI

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

FE Shutters closed B chain light OFF

Close Shutters and remove test device

Refer to PS-C-ASD-PRC-008, NSLS-II Area Radiøtíon Monítor PPS Test anù complete Attachment D,
NSLS-II Beanlíne (FOE) Ares Rad¡at¡on Monítor Checklìst

FRM 8-ID Test Checklist Completed

Inspect all hutch doors and labyrinths to ensure all PPS switch and Maglock actuators have been removed

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

Remove muffler from beam imminent sounder

Ensure PPS cabinets are secure and locked; challenge locks

Remove all LOTO

Inform Lead Operator that testing is complete

- END ATTACHMENT A -
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Attachment D
NSLS-ll Beamline (FOE) Area Radiation Monitor Checklist

below indicate that the test has been leted.

Fail Alarm: Place checkmark in checkbox for each correct

Low Alarm: Place checkmark in checkbox for each correct

Alarm: Place checkmark in checkbox for each correct

Tstf Beamline: l> -
Test Reason:

Monitor #

Certification
ID#

Test Date: lall+t),cx tlç\rc Lou - t/n¿ L¡^ Test Result dPassed E Faited
Tester z 4o* Ll¿ìn^.lrl RCD:
Tester RCD

Local Expected Observation HMI/CR Exoected Observation Linac HMI CRHMI
Operator turns on Gun Gun HVPS is ON E/ Gun Contactor ON A Chain V q
RCD Disables Monitor Alarm sounds in Control Room ú

Fail alarm ON HM I (yellow border around ARM icon) I V
Silence CR Alarm Alarm silences I
Gun turns OFF Gun HVPS is OFF E/ Gun Contactor OFF A Chain V V
Retum monitor to normal Gun HVPS remains OFF Ef Fail alarm remains ON HMI I ú
Reset fault in Control Room Monitor normal HMI I V
RCD ensures ARM is locked ARM is locked I

Local Exnected Obse¡vation HMI/CR ExpectedObservation
Beamline

HMI,
CR

HMVEPICS

Opens FE shutter (ilkewad) FE Shutters op"n Ø V w
Aoolv source until low alarm Yellow lieht on Monitor Ef Radiation level increases on EPICS V

FE Shutte¡s Closed llf Alarm sounds in Control Room ø
Low level alarm ON, HMI ø Ef

Retum monitor to normal Monitor normal. HMI ø ø
FE Critical Device Permit A chain ON ø ø

Aoolv source until low alarm Yellow lieht on Monitor Ø ú
FE Critical Device Permit A chain OFF ø ø

Retum monitor to normal Monitor normal, HMI V ø

Local Exnected Obse¡v¿tion HMI/CR ExoectedObservation Linac HMI CR
HMI/EPICS

Ooerator tums on Gun Gun HVPS is ON [! Gun Contactor ON A Chain w V
Aoolv source until hieh alarm I tisltt on Monitor Ef Radiation level increases on EPICS V

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

Silence Alarm Alarm silences v
Gun tums OFF Gun HVPS is OFF El Gun Contactor OFF A Chain ø V
Retum monitor to normal Gun HVPS remains OFF I Hieh level alarm remains ON, HMI ø, ú
Reset fault in Control Room Monitor normal. HMI w ú

Description of Test Failures (if any):

D1


