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NSLS{I Beamline 21-lD Radiological lnterlock Test Checklist

x A review by an Accelerator Safety Systems Engineer and a specialist (Reviewer 2) is only upon a Test failure.
**lf Current Safety Signature number (found in top left comer on HMI) is diffe¡ent from previous number, contact the Accelerator Safety Systems
Cognizant Engineer.

PREPARATION:

A1

Gun HVPS Enable Switch

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

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 ouþut connection to cavity

A2

Verify that search path is free from obstacles and line ofsight is clear in
search mirrors in accordance with PS-C-XFD-PRC-010, Beamline
Enclosure Search and Secure and Breaking Security Procedure
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est Reason: 6 *on-lt , (^lï 
^"*exltnsiün- 

fun*;r*\ Result: fPassed ! Failed

est Type n Pre-Certification nPartial

est Date: Time Finish Time:
ester 1:

ester 2

1 Signafure 2 Signature:

1 I Signature

2 2 Signature:
* Safety Signature 2l-lD (Beamline HMI) 21-ID SS# Date: f lJ:1 llo
Chain: B Chain: Chain: B Chain cg

* Safety Signature Pentant 5 Beamline HMr) Pentant 5 SS# Date:
B Chain: 7

5'/^i /G
Chain: ¿ B Chain: Chain: t/('7fi €Þ

I. All hutch door switches have been evaluated by NSLS-II Engineering for proper positioning

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

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

IV. Verify that beamline vacuum and water interlocks are satisfied

V. 2 I -ID Beamline Staff close isolation vacuum valves in preparation for vacuum sensor test steps

VL Place muffler on beam imminent sounder

VII. RequestLead Operator enable Master shutters
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Close the Right door

"Entry Permitted" sign is ON

Using the keypad, lockthe closed doors

Press SBI

SBI illuminates

Search sounder sounds

Search yeiiow'Deacon ffashing

Press SB2

SB2 illuminates

Exit hutch and close main door

Press SBE and begín timing

Beam imminent alarm sounds fbr 30 seconds

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

oolnterlocked" sign is ON

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

Press the SBE/Access Button

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

FOE Interlocked A and B OFF, HMI

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

Open door

Door opens, Maglock B OFF
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A4
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Press SB2

SB2 does not illuminate

Press SBI

SBI illuminates

Close hutch door and press SBE

Hutch does NOT secure

Press first search button and begín tìmíng

Complete search wíthout pressing Final Search button

Search sounders off in 2 minutes

Press Final Search butk¡n

Search does not complete

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 øler Beam

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)

Line 1 Enable Key is out of place LlSl Shutter A and B Permits OFF, HMI

Cycle Line 1 Key in place LlSl Shutter A and B Permits ON (green), HMI

Open LlSl Shutter LlSl Shutter A and B indicate open (green)

Cycle Line I Key out of place LlSl Shutter A and B indicate closed (red)

LlSl Shutter A and B Permits OFF, HMI

Line 2 Enable Key is out of place L2S2 Shutter A and B Permits OFF, HMI

Cycle Line 2 Key in place L2S2 Shutter A and B Permits ON (green), HMI
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Open L2S2 Shutter

Cycle Line 2 Key out of place

L2S2 Shutter A and B indicate open (green)

L2S2 Shutter A and B indicate closed (red)

L2S2 Shutter A and B Permits OFF, HMI

LlSl and L2S2 Aand B Permits ON (green), HMI

B1 B2 Reed

/
_/
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^7

Rotate Keys to enable both lines

For each ES search FOE hutch

Open FE Shuttersfrom lceypad

FE Shufters A and B open (green)

FOE lnterlocked A and B ON (green)

FF Shutter Pemit A and B ON (green)

FE Critical Device Permits A and B ON

Right Maglock A ON (green)

Left Maglock A ON (green)

Press ES

FE Shufters 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

Right Maglock A OFF

Left Maglock A OFF

Pull out ES

Ee C,,* I ^+^L ^DDLJ Jutll L4LUtl Vl I

Resetfault

ES Sum Latch ON (green)

Place actuators on the door switches and Maglock.

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

A1

Search hutch

Open FE Shuttersfrom keypød

FE Shufters A and B open (green)
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FOE Interlocked A and B 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 actuqtor

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

Repløce 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).

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)

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 OFF

FE Shutter Permit OFF

FOE Door Switch Sum OFF

FE Critical Device Permits A and B OFF

Replace switch actuøtor and resetfault

Remove actuators and close door
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Connect the FOE test box to the PPS cabinet. Use the box to turn ON the Maglocks (set switches to
t'Normal").

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

Search hutch

FOE Interlocked A and B ON (green)

FE Shutter Permit A and B ON (green)

Door Maglock A and B ON (green)

n- ^.- DD gl--.¿¿^..-
vyçtc t L ùtLuLLYtJ

FE Shutters open (green)

Using FOE test box, turn OFF Møglock

Door Maglock A OFF

Fl', Shr¡tfers ciosed (red)

FOE Interlocked A OFF

FE Shutter Permit A OFF

Turn On Atfaglock and resetfault

Search ltutch

Using FE Shutter testfixture, Open FE Shutters

FE Critical Device Permits A and B ON

Using FOE test box, turn OFF Maglock

Iïithin 3 seconds: FE Critical Device Permit A Chain OFF

Close FE Shutters and resetfault

Disconnect FOE test box

Qualifiecl Beamline Staff will perform vacuum venting.

Vacuum sensor SW A and B ON (green)

LlSl Shutter A and B Permits ON (green)

Open Beamline Photon Shutter LlSl

LlSl Shutter open (green)
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Beamline Staff vents up section

Vacuum sensor SW A and B OFF

LlSl Shutter A and B Permits OFF

LlSl Shutter closed (red)

B e amline S taff retur n s v acuum

Vacuum sensor SW A and B ON (green)

LlSl Shutter A and B Permits OFF

Resetfault

LlSl Shutter A and B Permits ON (green)

Open Beamline Photon Shutter LlSl

LlSl Shutter open (green)

Qualified Beamline Staff will perform vacuum venting.

Vacuum sensor SW A and B ON (green)

L2S2 Shutter A and B Permits ON (green)

Open Beamline Photon Shutter L2S2

L252 Shutter open (green)

Beamline Staffvents up section

Vacuum sensor SW A and B OFF

L2S2 Shutter A and B Permits OFF

L2S2 Shutter closed (red)

B e am lin e S t aff retur ns v acuum

Vacuum sensor SW A and B ON (green)

L2S2 Shutter A and B Permits OFF

Resetfault

L2S2 Shutter A and B Permits ON (green)

Open Beamline Photon Shutter L2S2

L2S2 Shutter open (green)
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At2

Qualified Beamline Staff will perform vacuum venting.

Perform steps for each vacuum sensor

Vacuum sensor SW A and B ON (green)

FOE Shutter A and B Permits ON (grcen)

Open FOE SlruLter

FOE Shutter open (green)

Beamline Staffvents up section

Vacuum sensor SW A and B OFF

FOE Shutter A and B Penilts OFF

FOE Shutter closed (red)

Beamline Staff returns vacuum

Vacuum sensor SW A and B ON (green)

FOE Shutter A and B Permits OFF

Resetfault

FOE Shutter A and B Permits ON (green)

Open FOE Shutter

FOE Shutter open (green)

.A.13

Qualified Beamline Staff will perform vacuum venting.

FE Shutter Permits A and B ON (green)

While FOE Shutter Permits OFF (Step Al2), Open FOE
Shutter using the FOE test box

FE Shutter Permits A and B OFF

Close FOE Shutter and reset fault

Remove FOE test box

A14E
Water flow meters for PPS 1,2 and 3 are located on top of the hutch (Figure 1). Water flow meters
for PPS 4 and 5 are further downstream on the beamline.
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FÍgure 1: Water Flow Meters (PPS l, 2, and3)

The PPS Water 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 Water STAs

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

Meter Reading Meter Reading Current STA A Current STA B

AI: .0f BF 1.03 ASTAI= /"Öi BSTAI: /.Ô3

^2: 
O,1q Bz: CI "ql ASTA2: O-q{ B STA2: Ô.?,/

Æ: /. Gl B,Z: l r?L ASrA3: I "(þt B STA3: I .72
A4: q3 B4: Ò-13 A srA4: 0^13 B SrA4: a12 ç
As: 0.lI 85: Ö.i A STA5: O. {J B STA5: r9,{Z
The current programmed trip settings for the amplifìers are in column l. The STA readouts for each

tested A and B chain STAs will be recorded in columns 3 and4. These recordings should be within
l5o/o of the programmed trip point (column 2).
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National Synchrotron Light Source II, Brookhav€n Nât¡onâl Laborâtory

Trip Points

PPS 1: 1.0 GPM

PPS 2: 0.7 GPM

PPS 3: 1.2 GPM

PPS 4: 0.7 GPM

PPS 5: 0.4 CPM

Trip Points (- 15 %)

0.85 GPM

0.6 GPM

I.O GPM

0.6 GPM

0.34 GPM

Recorded A Trip

A STAI: I. 
')

A SrA2: a"+
ASTA3: T.L
A STA4: (J ,?

Recorded B Trip

B STAI: i, U

0"7B STA2:

B STA3:

B STA4:

t.L
{1.v

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
I

ED CL,,k^- D^*:a^ 
^ ^-i D 

^\l 
/--^^-\ I IÀ ÍIIL Jrrurlur r Lr rril[ñ n 4ltu u vlt \B¡ çsttrt, I tlvrl

Í f^:-- - tr- ^ - - -r,-^, ^,.- ^-- -.--L ^-, n -,.-uJtng Ltte vutve, tuwet wutet,ltuw ¿u Lttp potttl

FE Shutters A and B closed (red)

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

Water Permits A and B OFF, HMI

Þ^^^-l^,.t e'l. 
^ ^ ^-.l Þ l^.,^l^ ^L^.,^ ,.,.:+l^.:- I <o,/¡\!wv¡gvu ù ¡ ñ ^ 4rru u ¡vvvrù 4uvv! wltltlt¡ lJ /0

Refutrn water flow to pretest velues

Water Permits A and B remain OFF, HMI

Resetfault at PPS cabinet

Water Permits A and B 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

A STA5_ Ô-'{ B SrA5- 0.'l

PPS1 PPS2 PPS3 PPS4 PPSs

PPS5
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FE Shutter Permits A and B ON (green), HMI

Press A chøinfault/reset button

FE Shutters A and B closed (red)

\vater Permit A oFF, HMI

In 5 seconds: FE Shutter Permit A OFF, HMI

Resetfault

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 B chøinføult/reset button

FE Shutters A and B closed (red)

Water Permit B OFF, HMI

In 5 seconds: FE Shutter Permit B OFF, HMI

Resetfault

Close Beømline 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 fixture.

Shutters are in the closed (down) position

FE Shutters A and B closed (red), HMI

Turn lhe "Air" switch ON

Open FE Photon Shutter and SSs A ønd B Shutters open freely without hesitation
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418

A'19

420

Actuate Shutters closed

Seørch hutch

Open FE SSA

Open FE Photon Shutter

Ciose Shutters

Resetfault

Open FE SSB

Open FE Photon Shutter

Close Shutters

Resetfault

Remove beamline enable key

Seqrch FOE

Shutters are in the open (up) position

FE Shutters A and B open (green), HMI

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 Permits A and B ON (green), HMI

SSB Open

FE Critical Device Permits A and B OFF, HMI

7
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FE Critical Device Permits A and B ON (green), HMI

Using FE Shutter teilrtrturq Open FE Shutters

Using FE Shutter testf;xture, Close FE Shutters

Repløce beqmline enable key and resetfaults

I

Beamline Online A and B 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

Beamline Online A and B ON (green)

Secure Fl through P5 SR Secure, A and B chain, SR HMI

Place actuators on FOE hutch door switches ønd Maglock

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

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

Check Control Room SR HMI (MCR beamline l) FE Critical Device Permit A and B ON (green), SR HMI
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Check I/O Box 2l Beamline Enable Pqnel 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) Beqmline Interfoce A and B Permits ON, Dipole PS Pos. Interface

Check Dipote PS (negøtive) Beqmline Interface A and B Permits ON, Dipole PS Neg. Interface

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

Check SR kF System D HVPS Beamline Interface 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 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 ønd Photon)

FE Shutters open

Remove øn "A chsín" door switch actuatorfrom beqmline hutch door

FOE Interlocked A OFF, HMI

FE Critical Device Permit A OFF, HMI

Check I/O Box 2l Beamline Enøble Panel FE Critical Device Permit A LED OFF

Check I/O Box 28 Beqmline Enqble Panel FE Critical Device Permit Sum A LED OFF

Check Control Room SR HMI (MCR beømline 1) FE Critical Device Permit A OFF (red), SR HMI

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

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

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

Check Dipole PS (negative) Beamline Interfoce A Permit 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 FE Shutters with FE Shutter testJìxture FE Shutters closed

Replace o'A chain" door switch actuator and reset fault(s)

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

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

Check Control Room SR HMI (MCR beamline l) FE Critical Device Permit A and B ON (green), SR HMI

Check I/O Box 2l Beamline Enøble Panel FE Critical Device Permits A and B LEDs ON

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

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

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

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

Check SR RF System D HVPS Beømline Interface A and B Permits ON, SR RF System D HVPS Interfàce

Operator enables SR Dipole PS SR Dipole PS is ON

Operøtor enqbles 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 l.'E Shutter testJixture, open the Þ'E Shutters (¡'5)4, J'J'8 and Photon)

FE Shutters open

Remove ooB chsín" switch actuator FOE Interlocked B OFF, HMI

FE Critical Device Permit B OFF, HMI

Check I/O Box 2I Beqmline Enable Pqnel FE Critical Device Permit B LED OFF

Check Control Room SR HMI (MCR beamline 1) 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 HVPS Interface

Check SR RF System D HVPS Beamline Interføce B Permit OFF, SR RF System D HVPS Interface

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

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

SR Dipole PS is OFF

SR RF System C HVPS is OFF

SR RF System D HVPS is OFF

Close FE Shutters with FE Shutter testJìxture FE Shutters closed

Remove beamline hutch switch øctuators and Møglock actuator
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Search FOE FOE Interlocked A and B ON (green), HMI

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

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

Check I/O Box 2l Beqmline Enable Pqnel FE Critical Device Permits A and B LEDs ON

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

Check Control Room SR HMI (MCR beømline 1) FE Critical Device Permit A and B ON (green), SR HMI

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

Check Dipole PS (negøtive) Beumline Interface A and B Permits ON, Dipole PS Neg. Interface

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

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

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

FE Shutters indicate open (green), HMI

Usingwater trip points in Step A14, lowerflow to one meter

Water Permits A and B OFF, HMI

FE Shutter Permits A and B OFF, HMI

Within 5 seconds. FE Critical Device Permits A and B OFF, HMI

Check I/O Box 2l Beamline Enuble Panel FE Critical Device Permits A and B OFF

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

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

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

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

Check Dipole PS (positive) Beamline Interfoce 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 FE Shutters with FE Shutter testfixture

Return water flow to recorded level

Resetfault(s)

SR RF System D HVPS is OFF

SR Dipole PS is OFF

FE Shutters closed

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 test.fixture open both FES^Ss and then Photon Shutter

FE Shutters open (green), HMI

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

FE Shutters closed B chain light OFF

L'lose l.'L b'hutters and remove þ'L, Shutter teslJìxîure

Refer to PS-C-ASD-PRC-008, NSLS-II Area Rødístíon Monítor PPS Test and complete Attachment D,
NSLS-II Beamlíne (FOE) Area Radiatíon Monítor Checklíst

FRI\l ,l -In Tecf l-hecl¿lisf f-nmnleferl

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.
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Attachment D
NSLS{I Beamline (FOE) Area Radiation Monitor Checklist

below indicate that the test has been

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

National Synchrotron Light Source ll, Brookhaven National Laboratory

Doc No. PS-C-ASD-PRC-008 Author: T. McDonald
Effective Date: lTApril 2015
Review Frequency: 3 yrs Version 4

riile: NSLS-ll Area Radiation Monitor PPS Test Technical

Beamline:
Test Reason:

Monitor #

Beamline Certification
ID#

Test Date: Test Result El,Þassed E Failed
Tester : RCD: ll¿eo^l &<ç¿¿¿g¿+l
Tester t ). .t Q.- RCD

Local Exnected Observation HMI/CR Expected Observation Linac HMI CR HMI
Operator turns on Gun Gun HVPS is ON Elr' Gun Contactor ON A Chain V- V
RCD Disables Monitor Alarm sounds in Control Room ø/

Fail alarm ON HMI (yellow border around ARM icon) V w.'
Silence CR Alarm Alarm silences ø/
Gun turns OFF Gun HVPS isOFFú Cun Contactor OFF A Chain v- v
Retum monitor to normal Gun HVPS remains OFF Etl Fail alarm remains ON HMI ú d
Reset f¿ult in Control Room Monitor normal HMI { d
RCD ensu¡es ARM is locked ARM is locked {

U

Local Exnected Observ¡tion HMI/CR Expected Observation
Beamline

HMI
CR

HMVEPICS
Ooens FE shutter l#kevoad) FE Shutters op"nW ET V
Apply sou¡ce until low alarm Yellow lieht on Monito¡ Et- Radiation level increases on EPICS w

FE Shutters Closedff Ala¡m sounds in Control Room w-.
Low level alarm ON. HMI Er- w

Retum monitor to normal Monitor normal. HMI v-- {-
FE Critical Device Permit A chgin ON ø ET

Apply source until low alarm Yellow lieht on Monitor El/ V.
FE Critical Device Permit A chain OFF ú v-

Retum monitor to normal Monitor normal, HMI w V

Local Expected Obse¡vation HMI/CR Exoected Observation Linac HMI CR
HMI/EPICS

Operator turns on Gun Gun HVPS is ON lU Gun Contactor ON A Chain w w
f tieLt on Monitor El,/Apply source until hieh alarm Radiation ievel increases on EPICS tr/
Monitor alarm sounds Alarm sounds in Control Room V

Hish level alarm ON. HMI w EY
Silence Alarm Alarm silences w-
Gun tums OFF Cun HVPS is OFF E ./ Cun Contactor OFF A Chain ET w-
Return monitor to normal Gun HVPS remains OFF Ef High level alarm remains ON, HMI Øz W,
Reset fault in Control Room Monitor normal. HMI ø ø

Description of Test Failures (if any

DI




