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OP Description

10 Followthe ES&H and PersonalProtective Equipment
Requirements for the area.

20 Verifu measuring and test equipment used for this procedure
contains a valid calibration label in accordance with NSLS-Il
Calibration Procedure PS-QAP-090 1, where applicable.

The technician is responsible for notiffing the technical
supervisor and/or the cognizant engineer of any
discrepancies occurring during the performance of this
procedure. All discrepancies shall be identified and reported
in accordance with NSLS-Il Discrepancy Reporting Procedure
PS.QAP.OOO2.

30 BEAMLINE INFORMATION - This step shall be performed by
the cognizant EPS Engineer.

A) Record the relevant Beamline name on this sheet, in the
box for "Part No".

B) Review this entire traveler and write in the relevant
drawing, software, and procedure numbers where required

40 INSTALLATION VERIFICATION
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Rev. No.:
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Page2 of 2
Rev Date: 0911612015

Author: Barrett Clay
Approved: 0911612015

NATIONAL SYNCHROTRON LIGHT SOURCE II

OP Description

50 SOFTWARE CONFIGURATION

A) Download PLC software to controller and verify it was
accepted by the controller.

B) Record the software part number:

p att No.. Lr *€ L - ß t -tl.el I

'##:" lot/'a/t;

06/,/61/áiP, LqJe ^uzfi/z

Name/Life # Date DR
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60 ACCEPTANCETESTING

A) List relevant testing procedure

Procedure No.t P J7.- P- /f F Ð -€Pl Rev. No.: 4
-Ch/¿- oo(

B) Veriff acceptable completion of test procedure

C) Attach test report to this traveler

65 WATER LEAK DETECTION SYSTEM TEST

Verify water leak detection system, as designed for this
beamline, functions conectly-

70 VerifyAll Traveler Operations Complete

80 REVISION HISTORY (This step is informational and does not
require signoff)

Rev-Descriptíon-Date
A First Release 812712014
B OP#65 added 9116t15

Joe Delong removed as approver
Ruslan Kadyrov added as approver
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Brookhaven National Laboratory/ Photon Sciences Directorate

Beamline Equipment Protection System Test Checklist
Page: 1 of12Effective: lll512016Revision: INumber: PS-R-XFD-EPS-CHK-001

Subject:

Beam Line:4-¡D ISR

Test Date: 06//6 / t 6

EPS Engineer: Ruslan Kadyrov

BL Group Leader: Christie Nelson

Beam Line master spreadsheet: LT-R-XFD-CO-DR-lSR-002_Rev1

The Beam Line Master Spreadsheet conta¡ns a comprehensive list of all EPS related signals. As this test

plan is executed note the results in the "test results" column of this spreadsheet.

Test Set 1: Vacuum

Vacuum Section:

Starting conditions: pressure at or below acceptable limits, GVs open.

Simulate pressure rise (toward'poor vacuum) by disabling the vacuum gauge controller channel.
Ensure EP¡CS PVs enter proper alarm states, photon shutter ctosesl and vacuum section is isolated.

Two localgate valves or more, if it is required to isolate upstream section, e.g. section branching,

upstream gate valve close. Record results for the following:

EPICS PV Alarm

EPS fault

Photon Shutter closes

GVx closes

GVy closes

GVz closes

Attempt to open the front end shutter and gate valves through EPICS.

Photon shutter and gate valves cannot be opened through EPICS (1)

Enable vacuum gauge controller and ensure EPICS alarms clear. Open gate valves and photon shutter
through EPICS.

Photon shutter and gate valves can be opened through EPICS (2)

t ifthe intensity ofthe beam in the section cannot cause damage to its valves, poor vacuum doesn't have to cause shutter

close
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Page: 3 of12Effective: 111512016Revision: I
Beamline Equipment Protection System Test Checklist

Brookhaven National Photon Sciences Directorate
Subject

Number: PS-R-XFD-EPS-CHK-001

(2)

\-/

\/'

Iw/

1--'

1-

V

t/q

,/a
hla

"/"

(1)

\-/''

\,/-

l./-

\,/'
'l-/'

l-.t-

a/a

qlq

o/o

^lo

EPS fault:

D u/s:

-

d/d

qla

o/a

^1o

u/s GV:

\..'

\,/

V

,r1a

q/a

ola

"lo

d/s GV:

V

tt /q

h/^

tr lq

¿, /q

,/a

,/,

Shutter:

PshT

?sk 4

t25 k !.

Pth /.

Prkl
?sk I_

P'U L

PJh t

Ps t'( Z

PShZ

hla

¿, (q

t" /A

h/o

Gauge Name

XF:041 DB-VA{BPM :3-CCG : 1}

XF:041 DB-VA{BPM :3-TCG:1}

XF:041 DB-VA{M ir: DH RM-CCG : 1i

XF:041 DB-VA{M ir: DH RM-TCG : 1}

XF:041 DB-VA{BT:2-CCG :L}

XF:041 DB-VA{BT:2-TCG :1}

XF:041 DC-VA{BT:2-CCG :2}

XF:041 DC-VA{BT:2-TCG :2}

XF:041 DC-VAiBe:2-CCG:1)

XF:041 DC-VAiBe:2-TCG : 1]

XF:04lDC-VAiBT:3-CCG:1-) {
XF:04lDC-VA{BT:3-TCG:li 

-¡¿

XF:041 DD-VAiMir:KB-CCG :1Ì )-
XF:041 DD-VA{Mir:KB-TCG:f } ¡

+ Mrd 14 Scn þ<--

P:'k4- A l,,d,A sto#c-
Ptuz- ß /,,, l"( s(ol/¿'



Brookhaven National Laboratory | Photon Sciences Directorate

Beamline Equipment Protection System Test Checklist
Page:4of12Effective: 111512016Revision: INumber: PS-R-XFD-EPS-CHK-001

Subject

Simulate pressure rise (toward poor vacuum| by disabling the vacuum pump controller channel.

Ensure EPICS PVs enter proper alarm states, photon shutter closes2 and vacuum section is isotated.

Two localgate valves or more, ¡f ¡t ¡s required to isolate upstream sect¡on, e.g. section branching,

gate valve close. Record results for the following:

EPICS PV Alarm

EPS fault

Photon Shutter closes

GVx closes

GVy closes

GVz closes

Attempt to open the front end shutter and gate valves through EPICS.

Photon shutter and gate valves cannot be opened through EPICS (1)

Enable vacuum pump controller and ensure EPICS alarms clear. Open gate valves and photon shutter

through EPICS.

Photon shutter and gate valves can be opened through EPICS (2)

'¡f the intensity of the beam in the section cannot cause damage to its valves, poorvacuum doesn't have to cause shutter

close



Brookhaven National Laboratory/ Photon Sciences Directorate

Beamline Equipment Protection System Test Checklist
Page: 5 of12Effective: lll5/2016Revision: INumber: PS-R-XFD-EPS-CHK-0O1

Subject:

(2)
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w

w
l,/'
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d/s GV:
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w
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w
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V

V

V
ù/q

EPS fault:

Shutter:

Fe JU

rø )u

F€ sh

Ftr Sh

F€ SIÅ

FE SU

Fg Su

F; su

l=a Su

la s¡-t

FrSu
?sh4

Pt k 4

PS /.( I
a/a

Pump name
XF:041 DA-VA{Msk:1--l P:1i

XF:041 DA-VA{BPM :1-l P: f.i

XF:041 DA-VA{M ir:H FM-l P: 1}

XF:041 DA-VA{Scr:1-l P: 1-}

XF:041 DA-VA{Mono : DCM-l P: 1"}

XF:041 DA-VA{DPP-l P:1-}

XF :041 DA-VA{D PP-l P:2}

XF:041 DA-VA{BPM :2-l P:1}

XF :041 DA-VA{M ir:VFM-l P: L}

XF :041 DA-VA{Scr:2-l P : 1}

XF:041 DB-VAiBT:1-l P:1-)

XF:041 DB-VA{Mir: DH RM-l P:1}

XF :041 DB-VAiM ir: DH RM-l P:2)

XF :041 DB-VA{BT:2-l P: 1}

XF:04lDD-VA{Mir:KB-lP:1} f

F€ (k - F^,1 €uJ S/,,

PSkl For S/,,¿d*'-')É d" d fut )ê.vp¿_
Repeat for each vacuuÉr section on beam tine. For the sections adjacent to Front end and End

Station, also simulate poor vacuum signal from remote systems.

End station:
hl¿I
hw
h¡,6

hta
14/á

Front end:
V

'L

¿4 /q
t" /a

EPS fault:
Photon Shutter closes

GVx closes Fe C V:L
GVy closes

GVz closes

Shutter and GVs cannot be opened



Brookhaven National Laboratory/ Photon Sciences Directorate

Beamline Equipment Protection System Test Checklist
Page:6of12Effective: 111512016Revision: INumber: PS-R-XFD-EPS-CHK-001

Subject:

Test Set 2: Water flow

Water flow Section:

Record initialflow through section with all valves fully open.

Slowly close supply valve and record the LOW and LOW LOW PV Alarm levels.

lf the channel is associated with an EPS action, also register the flow at which the EPS fault occurs.

Ensure cable disconnection results in EPS action.

Repeat for each water circuit on beam line.

xF:oqîp4-oP:t Iht":ltFhiF{ c6z 0,q o,z 7€ S t-(

EPS:

Fa r/4
ø J/4

îPh
[oLo:

ô,3

0,3

C Pt"
LOW:

tr3

ALt

Nominal
ftow: Ç Pþ,

7. qg

o, 73

0,q I
".J,2tr

1,5 7

4 6'

Sensor name:
XF:04lDA-UT{Dl}F-l

XF:04lDA-Bl:0iBPM :1 SR:1)F-l

XF :041 DA-B I : 1{Scr: 1}F- I

XF:041 DA-PPS{Dl}F: B1-l

XF:041 DA-PPS{Dl}F:82-l

XF:041 DA-PPStDllF:83-l



Brookhaven National Laboratory/ Photon Sciences Directorate

Beamline Equipment Protection System Test Checklist
Page: 7 ofl2Effective: 111512016Revision: 1Number: PS-R-XFD-EPS-CHK-001

Subject:

Test Set 3: Thermal

For each temperature transducer ensure the temperature measurement reports expected value.

Attach an appropriate adaptor and transducer simulator to the temperature input of the EPS system
(remote lO chassis or Armor Block). Raise the temperature above each of the Hl and HlHl PV alarm

limits and ensure the alarm is reported. lf the transducer is associated with an EPS interlock,
.continue to raise the temperature untilthe EPS trip level is exceeded. Ensure the appropriate EPS

mitigation process occurs. Ensure channel cable disconnection results in EPS action.

EPS:

Fa:t1

fesu

fa tt,

fs Su

Iæ JH

ESH

FaSt¿

æ Stt

Fe.fh

F€ Slt

resn

FE Th

F€)t/

fE SL(

ô
HlHl:(

I qc

9Qo

tQ0

9co

9QO

9QO

9c, o

90, a

gQo

9eo

9ac
9,9, O

9c. o

îe- o

Hl: "C

fao
l0.t
le 0
80, 0

10, o

8uo
lo. o

lüo

8Ò, Ð

Ito
g(2 0

Fo. o

10, o

õao

Temperature:

28,'T
?F, q 'C

zg,7 0c

28, 6 'c
zg, I 'c
z7,g'c
79,6 "c

z î.o"c
7?, o ',e

zç. 3 " (
Zq, î "Q

zç,LoC

19.9 ',c
7-c, d " c_

z,g. 2 'c
zÐ, z 'c_

EPICS PV:

XF:041 DA-O P:1{Msk:1}T: U-l

XF:041 DA-OP:1{Msk:1}T:D-l

XF:041 DA-O P : 1{Msk: L}T:C-l

XF:041 DA-OP: 1{Msk:L}T:O-l

XF :041 DA-O P: L{Msk:2}T: U l-l

XF:041 DA-O P: 1{Msk:2iT: UO-l

XF:041 DA-O P:1{Msk:2}T:Dl-l

XF:041 DA-OP:1{Msk:2}T: DO-l

XF:041 DA-OP:1iMir:H FMiT:Ax:X1-l

XF:041 DA-OP:1{Mir:H FMiT:Ax:X2-l

XF:041 DA-O P : 1iM i r: H FM )T:X1"_Stage-l

XF:041 DA-OP:1{Mir:H FM }T:X2_Stage-l

XF:041 DA-O P: 1-{M ir: H FM }T:Cool ing_L-l

XF:041 DA-O P: 1iM ir: H FM )T:Cool ing_2-l

XF:041 DA-O P: 1{M ir: H FM }T:Cool ing_3-l

XF:041 DA-O P: 1{M ir: H FM }T:Cool i ng_4-l

Sensor name:

Mask Upstream

Mask Downstream

Mask Center

Mask Outboard

Mask Upstream lnboard

Mask Upstream Outboard

Mask Downstream lnboard

Mask Downstream Outboard

HFM Ax:X1-

HFM Ax:X2

HFM Xl_Stage

HFM X2_Stage

HFM Cooling_l

HFM Cooling 2

HFM Cooling_3

HFM Cooling_4



Brookhaven National Laboratory/ Photon Sciences Directorate

Beamline Equipment Protection System Test Checklist
Page: 8 of 12Effective: lll512016Revision: INumber: PS-R-XFD-EPS-CHK-001

Subject:

FrJ 
¿

fÊ)ì(

FaJt

tr)4
Fòq

Fe|,

F44

FaIt,

17t4

Fe¡a

PS:E

yeJL

FrJi

Fe)t

ët

Hil{t
(.o

,/q

u/o

t4h

4(a

q(h

qo,'0

9o" o

9o. a

ga0

loo
9Q rs

4at
îqa
øaû
go.0

9DO

cJo. ø

9ep

9ao

ttl:%

trh

tr/q

t4/4

Lla

h(o

14, o

trtt. o

E4o

14o

lþ,0

fu,0

6a. a

la0
flI,0

fuo

trî" 0

80" p

YQa

80.ø

ZE,6"C

ZS, Q ¿L

z6.qo(
26,/ oc

z6,o"c
25,3'(
zî.qoL
zr,2 "c
25,3 OC

zç ,9 0c

76,1 oL

76,2"c
26. / "L
78,6 'C
7¿î, e o (*

Temperature:

Q/a

q/a

h/a

h/^

h/"
.7tr,6 ,C

ZE,1 ,L

76,7'c

XF :041 DA-O P : 1{Mono : DCM}T:Ax :Z-l

XF:041 DA-O P: 1{Mono: DCMiT:Ax :Y2-l

XF:041 DA-O P: 1{Mono : DCM}T:Ax :th 2-l

XF:041 DA-O P:1{Mono:DCM}T:Ax:ch i2-l

XF:041 DA-O P: L{Mono : DCM }T:CrysL_1--l

XF:041 DA-O P: 1-{Mo no : DCM }T:Crys1_2-l

XF :041 DA-O P : 1{Mo no : DCM }T:CrysL_3-l

XF :041 DA-O P : 1{Mono : DCM }T:Crys1_4-l

XF :041 DA-O P: 1-{Mono : DCM }T:Crys2_L-l

XF:041 DA-O P: L{Mono : DCM}T:Crys2_2-l

XF:041 DA-O P: 1{Mono : DCM}T:Crys2_3-l

XF :041 DA-O P : L{Mono : DCM }T:Crys2_4-l

XF:041 DA-OP: 1-{BS: PB}T: Upper-l

XF :041 DA-O P : L{BS: PBiT: Lower-l

EPICS PV:

XF:041 DA-OP:L{M ir:H FM}T:Bend_Stg Mtr-l p

XF:041 DA-OP:1-{M ir:H FM}T:Bend_Stg L-l 
ìÉ-

XF:04lDA-OP:1{Mir:HFM}T:Bend_Stg 2-l 
*

XF:04lDA-OP:1iMir:HFMIT:Bend_Stg 3-l *
XF:04lDA-OP:1-{Mir:HFM}T:Bend_Stg 4-l {-
XF:041 DA-O P: L{BS :WB}T: U l-l

XF:041 DA-O P: 1-{BS :WB}T: UO-l

XF:041 DA-O P: 1{BS:WB}T: Dl-l

XF:041 DA-O P: L{BS:WB}T: DO-l

Sensor name:

HFM Bend_Stg Mtr

HFM Bend_Stg 1

HFM Bend_Stg 2

HFM Bend Stg 3

HFM Bend Stg4

WB:BS Upstream lnboard

WB:BS Upstream

Outboard

WB:BS Downstream

lnboard

WB:BS Downstream

Outboard

Mono Ax:Z

Mono Ax:Y2

Mono Ax:th2

Mono Ax:chi2

Mono Crys1_1

Mono Crys1-_2

Mono Crys1_3

Mono Crys1_4

Mono Crys2_1

Mono Crys2_2

Mono Crys2_3

Mono Crys2_4

BS:PB Upper

BS:PB Lower

rlhlF T" h f t ra fu ,. V¿,lcrt vere eYö q h^ aq L¿o €/Yf 5þ
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Brookhaven National Laboratory/ Photon Sciences l)irectorate

Beamline Equipment Protection System Test Checklist
Page: 10 of12Effective: 111512016Revision: 1Number: PS-R-XFD-EPS-CHK-001

Subject:

Test Set 4: EPS/PPS interface

For the primary Photon Shutter:

Front End: lf FRONT END ENABLE STATUS and FOE PERMIT and not USER INTERLOCK

command the front end shutter to open.

Front end opens and FROIVI END OPEN STATUS = OPEN: V

Command the front end shutter to close.

Front end closes and FRONI END OPEN STATIIS= CLOSED: V

With the front end open force a user interlock.

Front end closes and FROilf END OPEN STATUS= CLOSED: V

Attempt to open the front end shutter through EPICS while not allgate valves in white-beam region

down to next secondary shutter are open.

Front end cannot be opened through EPICS:

For the secondary photon shutter:

lf PHOTON SHUTTER x ENABLE STATUS = 1 (ABILITY TO OPEN) and ESEE x PERMIT

command the shutter to open.

Shutter opens and PHOTON SHUTTER xOPEN STATIIS= OPEN \'' \.a

Command the shutter to close.

Shutter clo.ses and PHOTON SHUTTER xOPEN STATUS = CLOSED V I./

Attempt to open the shutter through EPICS while not allgate valves in white-beam region

downstream the shutter are open.

Shutter cannot be opened through EPICS: \,/ \r/
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Appendix A:
Ancilløry interÌocks

Remove these ancillary interlock alarms. Verify that an "OPEN' Front End shutter closes and cannot be opened

via EPICS command when each signal is lost. Restore signal and verify Front End shutter enabled.

l¿¿c

Appendix B:
Caoling Interlocks

Remove these cooling interlock alarms. Verify that an "OPEN" Front End shutter closes and cannot be opened

via EPICS command when each signal is lost. Restore signal and yerify Front End shutter enabled.

\¿ r<¿+c J {., .L/t þ,¡ v- ¡ l. a

Appendix C:

Vacwwm Window Interlocks

Llo c

Verify that when each of the following vacuum trip conditions happens that a closed Beryllium window will

open and an EPICS command fails to close the Beryllium window.

Verify that an "OPEN' Front End shutter closes and cannot be opened via EPICS command when both the

diamond and Beryllium windows no longer provide "CLOSE" status bits. \,/ Y

+ ,t-q hJ voiL 9t'¿-,r.t /o{u'

FE Enabled

w
\,/

FE Closes &
disabled

V

EPICS interlock name

XF:04lDA-Bl:L{Scr:1} is in undefined state (neither inserted nor retracted

XF:04lDA-Bl:l-iScrfl is in undefined state (neither inserted nor retracted)

FE Enabled

V
t/

FE Closes & disabled
w
\./'

Cooling interlock name

Loss Flow Alarm Pump #1 {-
Loss Flow Alarm Pump #2 t

Low Liquid LevelAlarm lf
HiTemp Alarm k

EPICS Disabled
w
V
l,/
(./
l,/
lr/

BE Opens #-

V
V
V
t/

EPICS vacuum

XF:04lDA-VA{DPP-lP: 1}

XF:04lDA-VA{DPP-CCG: 1}
XF:041 DA-VA{DPP-TCG : 1}
XF:04lDA-VA{DPP-lP:2}

XF:041 DA-VA{DPP-CCG : 2}
XF:04lDA-VA{DPP-TCG: 2}


