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Beam Line: SIX 2-ID

Test Date:

EPS Engineer: Ruslan Kadyrov

BL Group Leader: Ignace Jarrige

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

Pre-test setup:
Connect PPS interface test box at beam line EPS/PPS interface connector.

The Beam Line Master Spreadsheet contains 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 EPICS PVs enter proper alarm states, photon shutter closes' and vacuum section is isolated.
Two local gate valves and one (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 close:
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)

L if the intensity of the beam in the section cannot cause damage to its valves, poor vacuum doesn’t have to cause shutter
close
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Gauge name:

EPS fault:

Shutter:

d/s GV:

u/s GV:

D u/s:

(1) ()

XF:02IDA-VA{BC:1-CCG:1_1}

Fe sS4

g

v

“/ 4

XF:02IDA-VA{BC:1-TCG:1_1}

—

—

—

Yz

XF:021DA-VA{BC:1-CCG:2_1}

FE Sit

bl o

XF:02IDA-VA{BC:1-TCG:2_1}

\

/4

XF:02IDA-VA{Diag:1-CCG:3_1}

fE Sk

t/a

XF:02IDA-VA{Diag:1-TCG:3_1}

——

4/4

XF:02IDA-VA{Mir:1-CCG:4_1}

Fe Sh

XF:02IDA-VA{Mir:1-TCG:4_1}

XF:02I1DB-VA{BT:6-CCG:6_1}

FE Sk

XF:02I1DB-VA{BT:6-TCG:6_1}

XF:021DB-VA{BT:7-CCG:7_3}

=30

XF:02IDB-VA{BT:7-TCG:7_3}

XF:02IDB-VA{BT:8-CCG:8_1}

Fe Si

XF:02IDB-VA{BT:8-TCG:8_1}

—

XF:02I1DB-VA{Mono:1-CCG:9_1}

Fe Sk

XF:02IDB-VA{Mono:1-TCG:9_1}

XF:02I1DB-VA{BT:10-CCG:10_1}

Fe Sh

XF:02I1DB-VA{BT:10-TCG:10_1}

XF:02IDB-VA{BT:10-CCG:10_3}

XF:021DB-VA{BT:10-TCG:10_3}

XF:02IDB-VA{BT:10-CCG:10_5}

XF:02IDB-VA{BT:10-TCG:10_5}

XF:021DB-VA{BT:11-CCG:11_1}

XF:02iDB-VA{BT:11-TCG:11_1}

XF:02IDB-VA{BT:11-CCG:11_3}

XF:02IDB-VA{BT:11-TCG:11_3}

XF:02IDC-VA{BT:11-CCG:11_4}

XF:02IDC-VA{BT:11-TCG:11_4}

XF:02IDC-VA{BT:12-CCG:12_1}

XF:02IDC-VA{BT:12-TCG:12_1}

XF:02IDC-VA{Mir:3-CCG:13_1}

XF:02I1DC-VA{Mir:3-TCG:13_1}

XF:02IDC-VA{BT:14-CCG:14_1}

XF:021DC-VA{BT:14-TCG:14_1}

XF:02IDC-VA{SIt:1-CCG:15_1}

XF:02IDC-VA({SIt:1-TCG:15_1}

XF:02IDC-VA{BT:16-CCG:16_1}

XF:02IDC-VA{BT:16-TCG:16_1}

XF:02IDC-VA{BT:16-CCG:17_1}

XF:02I1DC-VA{BT:16-TCG:17_1}

XF:021DC-VA{Mir:4-CCG:18_1}

XF:02IDC-VA{Mir:4-TCG:18_1}
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Simulate pressure rise (toward poor vacuum) by disabling the vacuum pump controller channel.
Ensure EPICS PVs enter proper alarm states, photon shutter closes? and vacuum section is isolated.
Two local gate valves and one upstream (or more, if it is required to isolate upstream section, 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)

Repeat for each vacuum section on beam line. For the sections adjacent to Front end and End
Station, also simulate poor vacuum signal from remote systems.

EPS fault: Front end: | End station:
Photon Shutter closes FeluN 4/¢
GVxcloses 4 V.2 v 4/
GVy closes vy 4/
GVz closes uw/a 4/
Shutter and GVs cannot be opened v 4/ 4

v FE She Foud Eud sholber closes fuded o
s i der fre cower e forr

Zifthe intensity of the beam in the section cannot cause damage to its valves, poor vacuum doesn’t have to cause shutter
close
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EPS fault: (1) (2)
Gauge name: Shutter: | d/sGV: | u/sGV: D u/s:
XF:02IDA-VA{BC:1-IP:1_1} F&E 4 v L 4/4 v (e
XF:021DA-VA{BC:1-IP:1_2} FESh v P L/ » v
XF:021DA-VA{BC:1-IP:2_1} £ SH v v blg % v
XF:021DA-VA{Diag:1-1P:3_1} Fe S+ v v o lG v v
XF:02IDA-VA{Mir:1-IP:4_1} F=SH v v v = w
XF:021DB-VA{BT:6-IP:6_1} £ Si v v = - —
XF:02IDB-VA{BT:7-IP:7_1} Fe S L (92 v L v
XF:021DB-VA{BT:7-IP:7_2} FeSu N v v v o
XF:02IDB-VA{BT:7-IP:7_3} Fe Si v L - v v
XF:02IDB-VA{BT:7-IP:7_4} FE Si v \V v v v
XF:02IDB-VA{BT:7-IP:7_5} FE Si v v v v v
XF:021DB-VA{BT:8-P:8_1} FEIn v v — L T
XF:021DB-VA{Mono:1-IP:9_1} Fe Sh v v v v v
XF:021DB-VA{BT:10-IP:10_1} FE Sk v Ve v v e
XF:02IDB-VA{BT:10-1P:10_2} FE Sh v v v v Ve
XF:02IDB-VA{BT:10-1P:10_3} FE Sh v % v v v
XF:021DB-VA{BT:10-IP:10_4} Fesh v A v v v
XF:02IDB-VA{BT:10-IP:10_5} FETh v A v v’ v
XF:021DB-VA{BT:11-1P:11_1} — v v v v v
XF:021DB-VA{BT:11-IP:11_2} . v v v v v
XF:02I1DC-VA{BT:11-IP:11_4} — v v vV v v
XF:02IDC-VA{BT:12-IP:12_1} — v v v v v
XF:02IDC-VA{Mir:3-1P:13_1} — v v V4 v v
XF:02I1DC-VA{BT:14-IP:14_1} —_ v v v v v
XF:021DC-VA{BT:14-IP:14_2} — Vv v v v’ v
XF:02IDC-VA{SIt:1-IP:15_1} — v v L v v’
XF:02IDC-VA{SIt:1-1P:15_2} —_ v v v Vv v
XF:021DC-VA{BT:16-IP:16_1} — v Vv v V4 v
XF:021DC-VA{BT:17-IP:17_1} — v v v v v
XF:021DC-VA{Mir:4-IP:18 1} — v v v v

= Sh -

Foat Ead Slieter cloiey #{// do e (ader Jaiee

Cow p Lo 50ty

(/op,bwmér, 72:» JV)vae'f ZM 7 d{ Ve/zwmlcc/ Ypoh fle PP
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Test Set 2: Water flow

Water flow Section:

Record initial flow through section with all valves fully open.

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

If the channel is associated with an EPS actionXFD-EPOS, 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.

C M
Sensor name: Nominal flow: | LOW: LOLO: EPS:
XF:02 7RA-0p{/k : wBSF11-24 — — = — ¥

N 02FDA-0P (/154 WBIF/-2f — — — —
XE: 2D A-OP (Drog i/ §Fi3-3 149/ 1.2 42 FE SH
XE:027) 4-08 §07 : frars§ 14. 66 — —
NEO2IDA-0P L vl /o VY Pyl — — = — ¥
YE:02504-0P [ 1frit-fuds 4.1 § F4 6 = — — — ¥
XE 02704 OP{ Ml Fi g5 107 2,9 449 Fe Sh
XE: 027 pA- 0P Mt =SK:4.p_s ke 4,08 2,3 | o9 = Sk
XF: 02504 -0P [PS}12f £!5. 24 — — = — ¥
Xerozsp A-0PlPsyi2fFis IR  — — — — x
Ve 02508-0Pf frkiPRIFESA|  — — = — £
XE: 02708 0P Il L Fi3-98 |  — — | — — ¥
XE 02D R —ppftess.tf Fi G 2.9 0:.¥5 | o095 FESH
XE202/pR ~0p Lt ( § 110 055 g3s | 935 FE SH
YEO25D5 -0P ittoeesi /] F/I | 0,86 065 | g6% FE JW
XE 027 DR -0P {fronnilf Fri2h| — — — — ¥
XEOZIDE-OP I frove it FIZE| — . — — &
XE:025DB OP[PS):frowsS 154 — = = — X
YE 025D B ~0pL AL fron JFI3E  — — - — X
XE:0210C-PlHmi3] Fily £.59 0,2 9,2 = M

¥ PrS c"[y(,’bvfﬁjtl o readrung
7}’/)'7[ !rvl//% Vc’/ﬂlé"/vltc/ a2 VL,P

fow PpS Aflow futwhace,
P com’¢/gy40a|
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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 10 chassis or Armor Block). Raise the temperature above each of the Hl and HIHI PV alarm
limits and ensure the alarm is reported. if the transducer is associated with an EPS interlock,
continue to raise the temperature until the EPS trip level is exceeded. Ensure the appropriate EPS
mitigation process occurs. Ensure channel cable disconnection results in EPS action.

" °C " N
Sensor name: Temperature: Hi: HIHI: EPS: +
XF:02IDA-OP{Msk:1}T:1_I1 286 so.0|  F0.0 rFe Juy
XF:02I1DA-OP{Msk:1}T:1_O1 285 Y b4 0 o0 Fe SH
XF:021DA-OP{Msk:1}T:1_B1 28 6 600 50 0 e SH
XF:021DA-OP{Msk:1}T:1_T1 253 60,0 5.0 f= Sh
XF:02IDA-OP{Diag:1}T:3_B1 28 Y woov | w0 FE SU
XF:02IDA-OP{Diag:1}T:3_B2 28 Y bo o S0 Fe Su
XF:02IDA-OP{Diag:1}T:3_B3 28 F 40 0 Q0 Fe S
XF:021DA-OP{Diag:1}T:3_01 20 6 400 | 500 = Sil
XF:02IDA-OP{Diag:1}T:3_02 28y 4qo 500 Fe Si
XF:02IDA-OP{Diag:1}T:3_03 297+ bg 0 590 Fe SM
XF:021DA-OP{Mir:1-Msk:4_U_1}T:1 28 ¥ 590 | 860 e Suy
XF:02IDA-OP{Mir:1-Msk:4_U_1}T:2 285 + 20 60,0 = SH
XF:02IDA-OP{Mir:1-Msk:4_D_1}T:1 285 Y 50 0 Q20 = SH
XF:021DA-OP{Mir:1-Msk:4_D_1}T:2 26.1 50.0 | 660 & SH
XF:021DA-OP{Mir:1-BS:4_1}T:1 29 0 soo | Foo f= Su
XF:021DA-OP{Mir:1-BS:4_1}T:2 252 £00 | fHo Fe SH
XF:02IDA-OP{Mir:1-IM:4_1}T:1 26 3 350 350 £ Sk
XF:02|DA-OP{Mir:1-IM:4_1}T:2 26,8 53,0 39,0 = M
XF:021DA-OP{Mir:1-Slt:4_D_1}T:T1 25 Y 500 50,0 fe SH
XF:02I1DA-OP{Mir:1-SIt:4_D_1}T:T2 295 80 0 §b.0 = JH
XF:02IDA-OP{Mir:1-Slt:4_D_1}T:B1 Z6.3 ga0 | MO rz SH
XF:02IDA-OP{Mir:1-Slt:4_D_1}T:B2 26,7 600 | Fao Fe SKH
XF:02IDA-OP{Mir:1-Slt:4_D_1}T:01 76 0 66,0 | JU0 Fe SH
XF:021DA-OP{Mir:1-Slt:4_D_1}T:02 25 F |eco| so0 Fe SH
XF:02IDA-OP{Mir:1-Slt:4_D_1}T:11 295 b 60 0 £9. 0 B SH
XF:02IDA-OP{Mir:1-SIt:4_D_1}T:12 254 60.0 §0.0 Fe= Sit
XF:02IDA-OP{Msk:2}T:5_1 2F0 330 | laoO CE K/jt
XF:021DA-OP{Msk:2}T:5_2 24y 350 | 4qo0 fe= SH
XF:021DB-OP{Msk:3)T:6_1 2673 3.0 4oo0 = Sh
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XF:021DB-OP{Msk:3}T:6_2 26,7 350 400 e 4
XF:021DB-OP{Msk:4}T:7_1 26.0 35.0 | 490 e Tk
XF:02|DB-OP{Msk:4}T:7_2 21.7 50| o0 e SH
XF:02IDB-OP{Msk:5}T:8_1 26,3 35.0 | 4o o Fe Ik
XF:021DB-OP{Msk:5)T:8_2 26,9 35.0 | oo Fe i
XF:021DB-OP{Mono:1-SIt:8_U_1}T:T1 281 6e. 0| O FE Th
XF:021DB-OP{Mono:1-SIt:8_U_1}T:B1 2%.0 6O | gBo Fe SH
XF:021DB-OP{Mono:1-Slt:8_U_1}T:01 27,9 600 | g0 0 Fe T4
XF:02IDB-OP{Mono:1-SIt:8_U_1}T:I11 21.8 0.0 | s, 0 = Tl
XF:021DB-OP{Mono:1-Grt:9_1}T:1 26,3 75,0 | ¢o0 e L
XF:021DB-OP{Mono:1-Grt:9_§T:2 28 ( 35.0 | (00 Fe $h
XF:02IDB-OP{Mono:1-Grt:9_3}T:1 — e — — ¥
XF:02IDB-OP{Mono:1-Mir:9_1}T:1 24, 30| 4o0 Fe Sk
XF:02IDB-OP{Mono:1-Mir:9_1}T:2 26, Y 250 | b4opo FE U
XF:02IDB-OP{Mono:1-IM:9_1}T:1 28,2 3o | Goo fe ki
XF:021DB-OP{Mono:1-IM:9_1}T:2 280 35,0 | (oo = Sk
XF:021DB-OP{Mono:1-IMA:9_D_1}T:1 25, 4 449 0 50, 0 e Sl
XF:021DB-OP{Mono:1-IMA:9_D_1}T:2 25.¢ 40,0 jao e SH
XF:021DB-OP{Mono:1-EMA:9_D_1}T:1 23,0 bo,0 | oo Fz Sk
XF:021DB-OP{Mono:1-EMA:9_D_1}T:2 22.¢ ygo | 520 = SH
XF:02IDB-OP{Mono:1-SIt:9_D_1}T:T1 226G,/ 40,0 §D, © = S h
XF:021DB-OP{Mono:1-SIt:9_D_1}T:B1 23, b0 0 | SO00 Fe= SH
XF:02IDB-OP{Mono:1-SIt:9_D_1}T:01 2¢ 7 ¢ogo | sto f=Ju
XF:02IDB-OP{Mono:1-SIt:9_D_1}T:I1 23 q voo| $D.o FE S
XF:02IDC-OP{Mir:3-IM:13_1}T:1 2, /" 40,0 5§00 re i
XF:021DC-OP{Mir:3-IM:13_1}T:2 23.9 Ygo | soo Fe Sy
XF:021DC-OP{SIt:1}T:15_1 234 Lo, 0 580 FE Sh
XF:02IDC-OP{SIt:1}T:15_2 235 49,0 500 re S
XF:02IDC-OP{Mir:4-St:18_U_1}T:T1 264 o, | JCU = Sy
XF:02IDC-OP{Mir:4-Slt:18_U_1}T:B1 24,9 44 0 50,0 = Sh
XF:02I1DC-OP{Mir:4-Slt:18_U_1}T:01 24 ¢ 40, J 520 F= Sty
XF:02IDC-OP{Mir:4-SIt:18_U_1}T:I1 24,8 90 0 S50 0 FelSi
XF:02IDC-OP{Mir:4-IM:18_1}T:1 — — — — ki
XF:021DC-OP{Mir:4-IM:18_1}T:2 24,/ 40 | Hao e Tk

X FE Sk - Poud £id Shutter inderfock,

CoOlrtyec -

fes ded “ p 0 pr i
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Test Set 4: EPS/PPS interface
For the primary Photon Shutter:

Front End: if FRONT END ENABLE STATUS and FOE SECURE and not USER INTERLOCK
command the front end shutter to open.

Front end opens and FRONT END OPEN STATUS = OPEN: VvV ¥
Command the front end shutter to close.

L ¥

Front end closes and FRONT END OPEN STATUS = CLOSED:
With the front end open force a user interlock. %

Front end closes and FRONT END OPEN STATUS = CLOSED: v

Attempt to open the front end shutter through EPICS while not all gate valves in white-beam region
down to next secondary shutter are open.

Front end cannot be opened through EPICS:

For each secondary photon shutter:

if PHOTON SHUTTER x ENABLE STATUS =1 (ABILITY TO OPEN) and ESEE x SECURE
command the shutter to open.

Shutter opens and PHOTON SHUTTER x OPEN STATUS = OPEN l/ *
Command the shutter to close.
Shutter closes and PHOTON SHUTTER x OPEN STATUS = CLOSED l/

Attempt to open the shutter through EPICS while not all gate valves in white-beam region
downstream the shutter are open.

Shutter cannot be opened through EPICS: |/

¥ 7«’/>7L&c/ vé’ ﬂe /Mffc’/a‘a Cotr tee o ST
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