
NSLS II 23‐ID CSX Beam Line End Station Holography Chamber PPS Certification Validation Check List 
G. Ganetis 8/27/2018 

 

 

Beam Line __ID‐23 CSX_ End Station ‐ Holography Chamber ________________________ 

 

The following check list represents the documents and tasks that summarize the review the 

evaluator has done for a NSLS II Beam Line Personal Protection System:  

 

Document or Task  Reviewed  Comments 

Beam Line Logic Diagram     
LT‐EL‐BL‐EI‐PPS‐1230‐93_REV‐D 

 

Front End Logic Diagram   
LT‐EL‐BL‐EI‐PPS‐0101‐92_REV‐G 

 

     

Electrical Schematics 
First Optical Enclosure 
End Stations or AUX 
Water Flow Trip Amplifiers 
Front End –Network/ System 
 
Front End‐SR 23 I/O Box 

 
LT‐EL‐BL‐EI‐PPS‐1230‐91_REV‐F 
LT‐EL‐BL‐EI‐PPS‐1230‐90_REV‐B 
LT‐EL‐BL‐EI‐PPS‐1230‐92_REV‐B 
LT‐EL‐BL‐EI‐PPS‐0101‐90_REV‐B 
LT‐EL‐BL‐EI‐PPS‐0101‐91_REV‐B 
LT‐EL‐SR‐EI‐PPS‐0223‐90_REV‐M 

 

Partial Certification Test for the 
addition of the new PPS Vacuum 
switches on End Station. 

NSLS‐II Beamline 23‐ID Radiological 
Interlock Test (Partial)  
8.23.2018.pdf 

 

     

Design Description for Beam 
Lines and Front End PPS 

PS‐C‐XFD‐SPC‐PPS‐001  Copies available  upon request) 

Maintenance Procedures  PS‐C‐XFD‐PRC‐023  Copies available  upon request) 

Network Isolation Test 
Procedure 

PS‐C‐XFD‐PRC‐022  Copies available  upon request) 

PPS Equipment Layout Drawing   
LT‐EL‐BL‐EI‐HCH‐1230_REV‐C.pdf 

 

ECNs required during 
Certification using Small Change 
Procedure 

None   



NSLS II 23‐ID CSX Beam Line End Station Holography Chamber PPS Certification Validation Check List 
G. Ganetis 8/27/2018 

Deviation Reports on Installed 
system 

 None   

PPS PLC Software under 
Configuration Control 
23ID Chain A PPS Front End P1 
Program Stored 
23ID Chain B PPS Front End P1 
Program Stored 
23‐ID Chain A PPS Beamline 
Program Stored 
23‐ID Chain B PPS Beamline 
Program Stored 

 
 
LT‐EL‐BL‐EI‐PPS‐0101‐70_REV‐D.pdf  
 
LT‐EL‐BL‐EI‐PPS‐0101‐80_REV‐E.pdf 
 
LT‐EL‐BL‐EI‐PPS‐1230‐70_REV‐F.pdf 
 
LT‐EL‐BL‐EI‐PPS‐1230‐71_REV‐E.pdf 

 

 

Evaluator _____________________________   _________________________ Date __________ 

    Print Name        Signature  
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FAULTS AND ALARMS A CHAIN
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FAULTS AND ALARMS B CHAIN

A CHAIN HARDWARE FAULT = GENERATED FROM SYSTEM FAULT DATA

Delay to off 3S
FE SHUTTER PERMIT RELAY COMMAND

FE SHUTTER PERMIT RELAY READ BACK B1

Delay to off 3S

B CHAIN FRONT END SHUTTER PERMIT RELAY COMMAND

B CHAIN FRONT END SHUTTER PERMIT RELAY READ BACK

Delay to off 3S B CHAIN FE SHUTTER PERMIT READ BACK FAULT

PS L1B1  PERMIT RELAY COMMAND

PS L1B1  PERMIT RELAY READ BACK

Delay to off 3S  PS L1B1  PERMIT READ BACK FAULT

Delay to off 3S

Delay to off 3S

Delay to off 3S
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PS L1B1 OPEN

PS L1B1 CLOSED

PS L1B3 POSITION CONFLICT FAULT Delay to off 3S

Delay to off 3S
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Delay to off 3S
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A CHAIN PROXIMITY SENSOR FAULT = DIRECT FROM SENSOR MODULE

Delay to off 3S
BEAM IMMINENT WARNING SIGNAL

  FE SHUTTER PERMIT READ BACK FAULT B1

  FE SHUTTER PERMIT READ BACK FAULT B2
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 PS L2B4  PERMIT READ BACK FAULT
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PS L2B4 POSITION CONFLICT FAULT 

FE SHUTTER PERMIT RELAY COMMAND

FE SHUTTER PERMIT RELAY READ BACK B2

PS L2B2  PERMIT RELAY COMMAND

PS L2B2  PERMIT RELAY READ BACK

PS L1B3  PERMIT RELAY COMMAND

PS L1B3  PERMIT RELAY READ BACK

PS L2B4  PERMIT RELAY COMMAND

PS L2B4  PERMIT RELAY READ BACK

PS L1B3 OPEN

PS L1B3 CLOSED

PS L2B2 OPEN

PS L2B2 CLOSED

PS L2B4 CLOSED

PS L2B4 OPEN

BEAM LINE SECURE B CHAIN READ BACK FAULT 

FE PERMIT READ BACK FROM I/O BOX

FE SHUTTER PERMIT RELAY READ BACK B1

FE SHUTTER PERMIT RELAY READ BACK B2

BEAMLINE FAULTS ARE SENT TO CONTROL ROOM ONLY WHEN BEAMLINE IS 

ENABLED AT FRONT END.
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DOWN STREAM LEFT DOOR 
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UNLOCK (local keypad)

LOCK

(local keypad)

UP STREAM DOOR 

MAG LOCK SOLENOID

DIRECT WIRED

 E STOP CIRCUIT

FOE INTERLOCKED A

RELAY OR

WIRE OR

BLEPS DOOR CONTROL

FRONT END SHUTTERS CLOSED B

FRONT END SHUTTERS CLOSED A

FRONT END SHUTTERS CLOSED B

FRONT END SHUTTERS CLOSED A

FRONT END SHUTTERS CLOSED A

FRONT END SHUTTERS CLOSED B

FOE INTERLOCKED A

FOE INTERLOCKED B

FRONT END SHUTTERS CLOSED A

FRONT END SHUTTERS CLOSED B

FRONT END SHUTTERS CLOSED A

FRONT END SHUTTERS CLOSED B

FRONT END SHUTTERS CLOSED A

FRONT END SHUTTERS CLOSED B

FRONT END SHUTTERS CLOSED A

FRONT END SHUTTERS CLOSED B

FOE INTERLOCKED B

EPS

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A 8

DESCRIPTION BYDATE CHECKED APP

5

6 5

D

SEE SHEET 1

LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

30
-9

3

OF 13

LT-EL-BL-EI-PPS-1230-93LT-EL-BL-EI

COMPUTER REPRODUCABLE

A



FOE DOOR LOCK CONTROL

UP STREAM RIGHT 

DOOR MAG LOCK

DOWN STREAM RIGHT 

MAG LOCK

DOWN STREAM 

LEFT MAG LOCK

FOE AREA INTERLOCKED A

FOE AREA INTERLOCKED B

(OR TAKES PLACE IN

 RELAY CONTACTS)

BLEPS DOOR CONTROL

BLEPS DOOR CONTROL

BLEPS DOOR CONTROL

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12
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LOCAL OPEN (keypad)

FE SHUTTER PERMITS  A

USER INTERLOCK

BLEPS SHUTTER CONTROL

 FE OPEN COMMMAND 

(open/close FE photon, and safety shutters in sequence)

B CHAIN H2O PERMIT

A CHAIN H2O PERMIT

 OPEN (experimenter interface)

CLOSE (experimenter interface)

LOCAL CLOSE (keypad)

LOCAL OPEN (keypad)

L1A1 PHOTON SHUTTER PERMIT

PHOTON SHUTTER L1B1 

SOLENOID
 OPEN (experimenter interface)

CLOSE (experimenter interface)

LOCAL CLOSE (keypad)

L1B1 PHOTON SHUTTER PERMIT

PHOTON SHUTTER L1A1 

SOLENOID

LOCAL OPEN (keypad)

L1A3 PHOTON SHUTTER PERMIT

 OPEN (experimenter interface)

CLOSE (experimenter interface)

LOCAL CLOSE (keypad)

L1B3 PHOTON SHUTTER PERMIT

LOCAL OPEN (keypad)

L1A2 PHOTON SHUTTER PERMIT

 OPEN (experimenter interface)

CLOSE (experimenter interface)

LOCAL CLOSE (keypad)

L1B2 PHOTON SHUTTER PERMIT

LOCAL OPEN (keypad)

L1A4 PHOTON SHUTTER PERMIT

 OPEN (experimenter interface)

CLOSE (experimenter interface)

LOCAL CLOSE (keypad)

L1B4 PHOTON SHUTTER PERMIT

PHOTON SHUTTER L1A3 

SOLENOID

PHOTON SHUTTER L1B3 

SOLENOID

PHOTON SHUTTER L2A2 

SOLENOID

PHOTON SHUTTER L2B2 

SOLENOID

PHOTON SHUTTER L2A4 

SOLENOID

PHOTON SHUTTER L2B4 

SOLENOID

FE SHUTTER PERMITS  B

SUM OF FOE MAG LOCKS CLOSED A

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A
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BLEPS SHUTTER CONTROL 

A CHAIN SHUTTERS

LINE 1 A CHAIN SHUTTER A1

LINE 2 A CHAIN SHUTTER A2

(OR TAKES PLACE IN

 RELAY CONTACTS)

LINE 1 FOE SHUTTER A1 PERMIT  

LINE 2 FOE SHUTTER A2  PERMIT BLEPS

LINE 1  SHUTTER A3 PERMIT BLEPS

LINE 1 FOE SHUTTER A1 PERMIT BLEPS

LINE 1 FOE SHUTTER B1 PERMIT  

LINE 2  SHUTTER A4  PERMIT BLEPS

LINE 1  SHUTTER A3 PERMIT 

LINE 1  SHUTTER B3 PERMIT 

LINE 2 FOE SHUTTER A2 PERMIT 

LINE 2 FOE SHUTTER B2 PERMIT 

LINE 2 SHUTTER A4 PERMIT 

LINE 2 SHUTTER B4 PERMIT 

LINE 2 A CHAIN SHUTTER A3

LINE 2 A CHAIN SHUTTER A4

TO B CHAIN SHUTTER 

TO B CHAIN SHUTTER 

TO B CHAIN SHUTTER 

TO B CHAIN SHUTTER (seen next page)

(seen next page)

(seen next page)

(seen next page)

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12
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BLEPS SHUTTER CONTROL 

B CHAIN SHUTTERS

LINE 1 B CHAIN SHUTTER B1

LINE 2 B CHAIN SHUTTER B2

(OR TAKES PLACE IN

 RELAY CONTACTS)

LINE 1 FOE SHUTTER A1 PERMIT

LINE 1 FOE SHUTTER B1 PERMIT

LINE 1  SHUTTER A3 PERMIT

LINE 1  SHUTTER B3 PERMIT

LINE 2 FOE SHUTTER A2 PERMIT

LINE 2 FOE SHUTTER B2 PERMIT

LINE 2 SHUTTER A4 PERMIT

LINE 2 SHUTTER B4 PERMIT

LINE 2 B CHAIN SHUTTER B3

LINE 2 B CHAIN SHUTTER B4

BLEPS SHUTTER CONTROL FROM PREVIOUS PAGE

BLEPS SHUTTER CONTROL FROM PREVIOUS PAGE

BLEPS SHUTTER CONTROL FROM PREVIOUS PAGE

BLEPS SHUTTER CONTROL FROM PREVIOUS PAGE

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12
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A CHAIN SHUTTER PERMIT

FRONT END EPS PHOTON SHUTTER COMMAND

WIRE ANDED PPS
FOE PPS ENCLOSURE

BLEPS SHUTTER CONTROL

 FRONT END COMMMAND TO FRONT END EPS

FRONT END EPS SAFETY SHUTTER A 
COMMAND

FRONT END EPS SAFETY SHUTTER B COMMAND

B CHAIN SHUTTER PERMIT

A CHAIN SHUTTER PERMIT

B CHAIN SHUTTER PERMIT

A CHAIN SHUTTER PERMIT

B CHAIN SHUTTER PERMIT

MEZZANINE I/O PPS I/O BOX
MEZZANINE I/O EPS RACK

EPS SOLENOID
RETURN

BEAM LINE
ENABLE

KIRK SWITCH

FRONT END EPS PHOTON SHUTTER COMMAND

FRONT END EPS SAFETY SHUTTER A 
COMMAND

FRONT END EPS SAFETY SHUTTER B COMMAND

FOE PPS ENCLOSURE

FRONT END AIR DUMP SOLENOID

FOE ENABLE
KIRK SWITCH

(INSIDE FOE)

(open/close photon, and safety shutters in sequence)

EPS +24V

PPS

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12
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K5 K6

A CHAIN

AC

CONTACTOR

STORAGE RING RF

HIGH VOLTAGE

POWER SUPPLY

AC POWER

B CHAIN

AC

CONTACTOR

ON COMMAND

PS CONTROLS

KA1

KA2

PS CONTROLS

CONTACTOR FEEDBACK

KB1

KB2

PS CONTROLS

CONTACTOR FEEDBACK

PS INTERFACE

B CHAIN

AC

CONTACTOR

ON COMMAND

PS CONTROLS

KA2

KB1

KB2

PS CONTROLS

CONTACTOR FEEDBACK

PS INTERFACE

KA3 KA3

KA1 KA2

KB1

KB4

KB2

KB4

KB2KB1

KB6 KA4

A CHAIN

AC

CONTACTOR

KA1

PS CONTROLS

KA5 KA3

KA1 KA2

CONTACTOR FEEDBACK

LOCAL 

SYSTEM RESET

FRONT END SHUTTER PERMIT A CHAIN

BEAM LINE

 ENABLE A

A CHAIN SAFETY SHUTTER CLOSED SW 1

A CHAIN SAFETY SHUTTER CLOSED SW 2

FOE FRM-23 AREA RADIATION MONITOR

DELAY TO OFF

3 SEC

REQUEST EPS

TO CLOSE 

FRONT END

MCR

RESET

FOE FRM-23 AREA RADIATION MONITOR HIGH ALARM OK 

FRONT END CLOSED 

A TO FOE

SINGLE FRONT END LOGIC

FRONT END PPS LOGIC ID23

FULL NSLS2 DESIGN HAS UP TO 4 RF SYSTEMS (D 

SHOWN)

OK = 1,HI ALARM = 0

LOW ALARM = 0

KA3

KB4

DIPOLE NEGATIVE POWER SUPPLY

AC POWER

B CHAIN

AC

CONTACTOR

CONTACTOR FEEDBACK

A CHAIN

AC

CONTACTOR

CONTACTOR FEEDBACK

MCR

RESET

ENABLE = 1

0 = CLOSE

LOCAL

SYSTEM RESET

SAFETY SHUTTER B OPEN

 PHOTON SHUTTER CLOSED A SW1

KA2

KB1

KB2

PS INTERFACE

KB2
KB1

KB6 KA6

KA1

KA5 KA5

KA1 KA2

KA3

KB4

DIPOLE POSITIVE POWER SUPPLY

AC POWER

PS CONTROLS

PS CONTROLS

SS-A & PHOTON SHUTTER CLOSED

CONFLICT = 0

SENSOR FAIL =0

K1 K2

K5 K6

FRONT END INTERLOCK

POWER SUPPLY INTERFACE 

A CHAIN 

FRONT END INTERLOCK

POWER SUPPLY INTERFACE 

B CHAIN 

K1 K2

K5 K6

K1 K2

ON COMMAND

PS CONTROLS

STORAGE RING 

INTERLOCK

STORAGE RING 

INTERLOCK

A CHAIN

B CHAIN

A CHAIN

B CHAIN

SAFETY SHUTTER A OPEN

 SAFETY SHUTTER CONFLICT A

 PHOTON SHUTTER CONFLICT A

 SAFETY SHUTTER SENSOR FAIL A

 PHOTON SHUTTER CLOSED A SW2

 PHOTON SHUTTER CLOSED A SW1

 PHOTON SHUTTER CLOSED A SW2

FRONT END INTERLOCK

POWER SUPPLY INTERFACE 

A CHAIN 

FRONT END INTERLOCK

POWER SUPPLY INTERFACE 

A CHAIN 

FRONT END INTERLOCK

POWER SUPPLY INTERFACE 

B CHAIN 

FRONT END INTERLOCK

POWER SUPPLY INTERFACE 

B CHAIN 

FRONT END INTERLOCK

POWER SUPPLY 

INTERFACE 

A CHAIN-K1 & K2

STORAGE RING A 

CHAIN RADIATION 

MONITOR 

INJECTION INHIBIT

 BOOSTER PPS

 BOOSTER PPS 

LOCAL

RESET

STORAGE RING

P1 THRU P5 

SECURE

FRONT END CRITICAL 

DEVICE PERMIT SUM B 

CHAIN INDICATOR

FRONT END SHUTTERS CLOSED 

SUM A CHAIN INDICATOR

FRONT END RADIATION 

MONITOR HIGH AND FAIL 

ALARM SUM INDICATOR

FRONT END

 CRITICAL DEVICE

A CHAIN PERMIT

INDICATOR

SHUTTER SEQUENCE ALARM LIVE

SHUTTER SEQUENCE ALARM LATCHED

WBS # 1.03.06.01.03

REV DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI

WIRING DIAGRAM,

FRONT END PPS SYSTEM LOGIC

LT-EL-BL-EI-PPS-0101-92

A INITIAL RELEASE 9/08/2014 SEJ JM SB

B REVISED PER ECN LT-ECN-015-1257 7-29-15 CG

RADIATION MONITOR

ID FRONT END SHUTTER

CLOSED SIGNALS

A CHAIN

RF SYSTEM D

JM SB

C REVISED PER ECN LT-ECN-016-1373 12/03/2016 SEJ JM SB

A CHAIN

AC

CONTACTOR

STORAGE RING RF

HIGH VOLTAGE

POWER SUPPLY

AC POWER

B CHAIN

AC

CONTACTOR

ON COMMAND

PS CONTROLS

KA1

KA2

PS CONTROLS

CONTACTOR FEEDBACK

KB1

KB2

PS CONTROLS

CONTACTOR FEEDBACK

PS INTERFACE

KA3 KA3

KA1 KA2

KB1

KB4

KB2

KB4

FULL NSLS2 DESIGN HAS UP TO 4 RF SYSTEMS (C 

SHOWN)

K1 K2

K5 K6

FRONT END INTERLOCK

POWER SUPPLY INTERFACE 

A CHAIN 

FRONT END INTERLOCK

POWER SUPPLY INTERFACE 

B CHAIN 

STORAGE RING 

INTERLOCK

A CHAIN

B CHAIN

RF SYSTEM C

FRM-ID-5

FRM-ID-8

FRM-ID-10

FRM-ID-11

FRM-ID-16

FRM-ID-17

FRM-ID-3

FRM-ID-23

FRM-ID-28

LOCAL

SYSTEM

RESET

FRONT END SHUTTER PERMIT A CHAIN

A CHAIN SAFETY SHUTTER CLOSED SW 1

A CHAIN SAFETY SHUTTER CLOSED SW 2

FRONT END CLOSED 

A TO FOE

SINGLE FRONT END LOGIC

FRONT END PPS LOGIC BM17

ENABLE = 1

LOCAL

SYSTEM 

RESET

SAFETY SHUTTER B OPEN

 PHOTON SHUTTER CLOSED A SW1

CONFLICT = 0

SENSOR FAIL =0

SAFETY SHUTTER A OPEN

 SAFETY SHUTTER CONFLICT A

 PHOTON SHUTTER CONFLICT A

 SAFETY SHUTTER SENSOR FAIL A

 PHOTON SHUTTER CLOSED A SW2

 PHOTON SHUTTER CLOSED A SW1

 PHOTON SHUTTER CLOSED A SW2

LOCAL

RESET

FRONT END

 CRITICAL DEVICE

A CHAIN PERMIT

INDICATORSHUTTER SEQUENCE ALARM LIVE

SHUTTER SEQUENCE ALARM LATCHED

11-BM

11-BM

17-BM

5-ID

8-ID

10-ID

11-ID

16-ID

17-ID

4-ID

21-ID

BM FRONT END SHUTTER

CLOSED SIGNALS

A CHAIN

17-BM

8-BM

FRM-ID-21

FRM-ID-4

BM LINE 

SUMMATION

ID LINE 

SUMMATION

D REVISED PER ECN LT-ECN-016-1493 12/03/2016 SEJ JM SB

8-BM

FRM-BM-8

FRM-BM-11

E REVISED PER ECN LT-ECN-016-1606 9/08/2016 SEJ JM SB

FRM-ID-12

FRM-ID-19

12-ID

19-ID

F REVISED PER ECN LT-ECN-017-1728 12/14/2016 SEJ JM SB

3-ID

2-ID

23-ID

6-BM

5-ID

8-ID

10-ID

11-ID

16-ID

17-ID

4-ID

21-ID

12-ID

19-ID

3-ID

2-ID

23-ID

28-ID

6-BM

FRM-ID-2

28-ID

G

L
T

-E
L
-B

L
-E

I-
P

P
S

-0
1

0
1

-9
2

LT-EL-BL-EI-PPS-0101-92

S. JARZABKOWSKI
o

0.5ANGULAR TOLERANCE

+

+

-

-

+-

.XXX

.XX

.X

-+

DECIMAL TOLERANCES

INTEGER TOLERANCES

MIN .005MAX .03

125

DATE

JOB NUMBER

INTERPRET DRAWING AS PER

ANSI Y14.5 OR Y32.2

FINISH

BREAK SHARP

CORNERS AND EDGES

UNLESS OTHERWISE SPECIFIED

DRWN BY

REV

SHEET OF 3

DRAWING NUMBER

.06

.030

.015

.010

ESH&Q

RISK LEVEL

A-1

OUTSTANDING

ECN'S

UNSPECIFIED RADII  .02  MAX
CHK BY

ENG APP

SUPV APP

QA APP

ESH APP

DRAWING DIRECTORY

USED ON DWG. NO.

-+

UNLESS OTHERWISE SPECIFIED

DIMENSIONS ARE IN INCHES

DIMENSIONS IN [*.**] ARE
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4 3

A

B

C

D
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A
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9/08/2014

9/08/2014

9/08/2014

9/10/2014

9/08/2014

9/10/2014

FRM-BM-6

G REVISED PER ECN LT-ECN-017-1840 08/29/2017 SEJ JM SB

18-ID

18-ID

FRM-ID-18



LOCAL

SYSTEM

RESET

B CHAIN SAFETY SHUTTER CLOSED SW 1

B CHAIN SAFETY SHUTTER CLOSED SW 2
FRONT END CLOSED B TO FOE

SINGLE FRONT END LOGIC

FRONT END PPS LOGIC ID23

LOCAL SYSTEM RESET

SAFETY SHUTTER A OPEN

 PHOTON SHUTTER CLOSED B SW1

CONFLICT = 0

SENSOR FAIL =0

SAFETY SHUTTER B OPEN

 SAFETY SHUTTER CONFLICT B

 PHOTON SHUTTER CONFLICT B

 SAFETY SHUTTER SENSOR FAIL B

 PHOTON SHUTTER CLOSED B SW2

 PHOTON SHUTTER CLOSED B SW1

 PHOTON SHUTTER CLOSED B SW2

FRONT END INTERLOCK

POWER SUPPLY INTERFACE 

B CHAIN - K5 & K6

STORAGE RING

P1 THRU P5 SECURE

BOOSTER PPS

B CHAIN

ENABLE = 1

LOCAL

RESET

BEAM LINE ENABLE B

FRONT END SHUTTER PERMIT B CHAIN

FRONT END CRITICAL DEVICE

B CHAIN PERMIT

INDICATOR

FRONT END CRITICAL DEVICE PERMIT 

SUM B CHAIN PERMIT

INDICATOR

FRONT END SHUTTERS CLOSED SUM 

B CHAIN INDICATOR

SHUTTER SEQUENCE ALARM LIVE

SHUTTER SEQUENCE ALARM LATCHED

ID FRONT END SHUTTER

CLOSED SIGNALS

B CHAIN

11-BM

17-BM

BM FRONT END SHUTTER

CLOSED SIGNALS

B CHAIN

8-BM

BM LINE SUMMATION

ID LINE SUMMATION

5-ID

8-ID

10-ID

11-ID

16-ID

17-ID

4-ID

21-ID

12-ID

19-ID

3-ID

2-ID

23-ID

6-BM

5-ID

8-ID

10-ID

11-ID

16-ID

17-ID

4-ID

21-ID

12-ID

19-ID

3-ID

2-ID

23-ID

11-BM

17-BM

8-BM

28-ID

28-ID

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12
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POSITIVE DIPOLE K1 RELAY COMMAND

POSITIVE DIPOLE K1 RELAY READ BACK

Delay to 

off 3S
POSITIVE DIPOLE A CHAIN K1  PERMIT 

RELAY READ BACK FAULT

Delay to 

off 3S
POSITIVE DIPOLE K2 RELAY COMMAND

POSITIVE DIPOLE K2 RELAY READ BACK

POSITIVE DIPOLE A CHAIN K2 PERMIT 

RELAY READ BACK FAULT

NEGATIVE DIPOLE K1 RELAY COMMAND

NEGATIVE DIPOLE K1 RELAY READ BACK

Delay to 

off 3S
NEGATIVE DIPOLE A CHAIN K1 PERMIT 

RELAY READ BACK FAULT

Delay to 

off 3S
NEGATIVE DIPOLE K2 RELAY COMMAND

NEGATIVE DIPOLE K2 RELAY READ BACK
NEGATIVE DIPOLE A CHAIN K2  PERMIT 

RELAY READ BACK FAULT

RF K1 RELAY COMMAND

RF K1 RELAY READ BACK

Delay to 

off 3S
 RF A CHAIN K1  PERMIT RELAY READ BACK 

FAULT

Delay to 

off 3S
RF K2 RELAY COMMAND

RF K2 RELAY READ BACK

 RF A CHAIN K2 PERMIT RELAY READ BACK 

FAULT

POSITIVE DIPOLE K5 RELAY COMMAND

POSITIVE DIPOLE K5 RELAY READ BACK

Delay to 

off 3S
POSITIVE DIPOLE B CHAIN K5  PERMIT 

RELAY READ BACK FAULT

Delay to 

off 3S
POSITIVE DIPOLE K6 RELAY COMMAND

POSITIVE DIPOLE K6 RELAY READ BACK

POSITIVE DIPOLE B CHAIN K6 PERMIT 

RELAY READ BACK FAULT

NEGATIVE DIPOLE K5 RELAY COMMAND

NEGATIVE DIPOLE K5 RELAY READ BACK

Delay to 

off 3S
NEGATIVE DIPOLE B CHAIN K5 PERMIT 

RELAY READ BACK FAULT

Delay to 

off 3S
NEGATIVE DIPOLE K6 RELAY COMMAND

NEGATIVE DIPOLE K6 RELAY READ BACK
NEGATIVE DIPOLE B CHAIN K6  PERMIT 

RELAY READ BACK FAULT

RF K5 RELAY COMMAND

RF K5 RELAY READ BACK

Delay to 

off 3S
 RF B CHAIN K5  PERMIT RELAY READ BACK 

FAULT

Delay to 

off 3S
RF K6 RELAY COMMAND

RF K6 RELAY READ BACK

 RF B CHAIN K6  PERMIT RELAY READ BACK 

FAULT

Delay to 

off 3S
FRONT END CRITICAL DEVICE PERMIT SUM TO BOOSTER A CHAIN FRONT END CRITICAL DEVICE SUM 

READ BACK FAULTFRONT END CRITICAL DEVICE PERMIT SUM READ BACK FROM 

BOOSTER

Delay to 

off 3S
FRONT END CRITICAL DEVICE PERMIT SUM TO BOOSTER B CHAIN FRONT END CRITICAL DEVICE SUM 

READ BACK FAULTFRONT END CRITICAL DEVICE PERMIT SUM READ BACK FROM 

BOOSTER

Delay to 

off 3S
ALL FRONT END SHUTTERS CLOSED SUM TO BOOSTER A CHAIN ALL SHUTTERS CLOSED TO 

BOOSTER READ BACK FAULTALL SHUTTERS CLOSED SUM READ BACK FROM BOOSTER

Delay to 

off 3S
ALL FRONT END SHUTTER SCLOSED SUM TO BOOSTER B CHAIN ALL SHUTTERS CLOSED TO 

BOOSTER READ BACK FAULTALL SHUTTERS CLOSED SUM READ BACK FROM BOOSTER

RADIATION MONITOR HIGH ALARM SUM

RADIATION MONITOR LOW ALARM SUM

RADIATION MONITOR FAIL ALARM SUM

ANY RADIATION MONITOR ALARM TURNS

ON THE CONTROL ROOM RADIATION ALARM

SOUNDER AND SILENCE BUTTON FLASHES

ANY FRONT END FAULT OTHER THAN THE RADIATION MONITOR 

ALARM
TURNS ON THE CONTROL ROOM GENERAL ALARM

BEAM LINE FAULT TURNS ON THE CONTROL ROOM GENERAL ALARM

ANY FRONT END FAULT TURNS ON THE CONTROL ROOM GENERAL ALARM

BEAM LINE FAULT TURNS ON THE CONTROL ROOM GENERAL ALARM

A CHAIN B CHAIN

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A
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4/8 FDI
AW1

FOE PPS ENCLOSUREFOE

BLK

CS-1

EMERGENCY STOP

A CHAIN

1 2

21

SLOT 2

2

V1

AW2

BRN

1

DI0

AW3
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TB1-37

C A
TB1-37

D B

AC LIGHT 

CIRCUIT

AW181
OUT 2

4 6

24V A RTN

TB1-33

C A

TB1-33

AW180

AW200

SLOT 10B

D B

D B

CABLE # 23-ID FOE-1-

A

BLU

WHT

CABLE # 23-ID FOE-2-

A

BLU

WHT

SEARCH 

BEACON

CABLE # 23-ID FOE-13-

A

BLK

WHT

CABLE # 23-ID FOE-14-

A

BLK

WHT

CABLE # 23-ID FOE-19-

A

BLK

WHT

 

 

CS-E

SEARCH LED

RED

BLK

CABLE # 23-ID FOE-20-

A

COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 12 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI F
DRAWING DIRECTORY

LT-EL-BL-EI-PPS-1230-91

LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

30
-9

1

SEE SHEET 1

45

J

K

SEE SHEET 18

AREA INTERLOCKED

FOE MAG LOCKS CLOSED

AW185

AW187

5DI1 L
AW204

SEE SHEET 18

A CHAIN WATER PERMIT



4FDO

SLOT 15

1DO0P

DO0M 2

DOIP 5

DOIM 6

9

10

13

DO2P

DO2M

DO3P

DO3M 14

A

BEAM IMMINENT WARNING

 

  

HUTCH INTERLOCKED

ABOVE DOOR (RED)

2 12V STRINGS IN SERIES

 

 

  

 

TB1-77

C A

D
B

 

  

 

 

  

 

C A

D
B

 

  

 

 

  

 

C A

D
B

ENTRY PERMITTED

ABOVE DOOR (GREEN)

2 12V STRINGS IN SERIES

BEAM ON

ABOVE DOOR (RED)

2 12V STRINGS IN SERIES

DOWN STREAMUP STREAM

DOWN STREAMUP STREAM

DOWN STREAMUP STREAM

A2

A1

BEAM

IMMINENT

BEACONAW201

K4
11 14

TB1-38

TB1-38

C A

D

BB

24V A

RTN

BW195

AW198 11 14
K5

AW199

24V A
AC

F6,2A

BEAM

IMMINENT

SOUNDER

K5

AW190

AW191

AW192

AW193

AW194

AW195

AW196

AW197

AW288

AW200

TB1-77

TB1-79

TB1-79

TB1-78

TB1-78

TB3-5

BW196

CABLE #23-ID FOE-14-

A

BLK

RED

RED

BLU

CABLE # 23-ID FOE-7-A

CABLE # 23-ID FOE-7-A

CABLE # 23-ID FOE-7-A

RED

GRN

ORN

BLU

WHT

BLK

CABLE # 23-ID FOE-15-A

BLK

WHT

BLU

ORN

RED

GRN

  

DOWNSTREAM 

OUTSIDE

CABLE # 23-ID FOE-21-A

COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 13 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI F
DRAWING DIRECTORY

LT-EL-BL-EI-PPS-1230-91

LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

30
-9

1

SEE SHEET 1

TO SLOT 12

PIN 8 SHEET 10

45

RED

BLK



4FDO AW208

SLOT 16

1DO0P

DO0M 2
AW209

K9

A2

A1
DOIP 5

DOIM 6

K7

34

33

TB1-1

J1-1

J1-2

2  V1

1  DI1

4/8 FDI

SLOT 3

STORAGE RING PPS MEZZANINE I/O BOX

K7

A2

A1

AW212

AW213

A CHAIN FE

SHUTTER PERMIT A1

K9

34

33

J1-3

J1-4

9  DI4

10  V2

9

10

13

DO2P

DO2M

DO3P

DO3M 14

TB19-1

TB19-2

TB1-1

TB1-2

TB1-2

C A

D B

C A

D B

AW210

AW211

AW214

AW215

A

TB19-1

TB19-2

A C

B D

A C

B D

6  V1

5  DI1

13  DI5

14  V2

FOE PPS ENCLOSURE BOOSTER RING

CABLE # 23-ID FOE-40-A

COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 14 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI F
DRAWING DIRECTORY

LT-EL-BL-EI-PPS-1230-91

LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

30
-9

1

SEE SHEET 1

45

A CHAIN FE

SHUTTER PERMIT A2

A CHAIN FE 

SHUTTER PERMIT ON 

FOE I/O BOX

A CHAIN FE 

SHUTTER PERMIT ON 

FOE I/O BOX

A CHAIN FE 

SHUTTER PERMIT ON 

FOE I/O BOX

A CHAIN FE 

SHUTTER PERMIT ON 

FOE I/O BOX

K21

A2

A1
AW216

AW217

POWERED DOOR

OPENER INHIBIT

RELAY
K21

12

11
21

22

K13 21

22
K12

A CHAIN PPS 

MAGLOCK CONTROL

B CHAIN PPS 

MAGLOCK CONTROL

TO DOOR OPENER CONTROLS
INHIBITS POWERED OPERATION

OF DOOR WHEN MAGLOCK IS ON

AW218

AW219

AW220

ORN

BRN

23-ID -FOE-20A



4FDO AW238

SLOT 17

1DO0P

DO0M 2
AW239

DOIP 5

DOIM 6

K10
13 14

TB1-12

J1-23

J1-24

STORAGE RING PPS TO FOE

CONNECTOR IN MEZZANINE

I/O JUNCTION BOX

STORAGE RING PPS 

MEZZANINE I/O BOX

K11

A2

A1

4443
J1-37

J1-38

9

10

13

DO2P

DO2M

DO3P

DO3M 14

TB19-12

TB19-19

A

D B

AW242 AW244

AW243

A

TB19-12

TB19-19

A C

B D

A C

B D

J2-25

J2-26

TB20-13

BB-JB-B

TB20-13

A C

B D

TB1-12

SAFETY

SHUTTER A

PERMIT  A1

SAFETY

SHUTTER A

PERMIT  B1

K11
33 34

K10

23 24

TB1-19

A

D B

AW245 AW247

TB1-19
K11

AW246

5251

SAFETY

SHUTTER B

PERMIT  A1

SAFETY

SHUTTER B

PERMIT  B1

K10

33 34

TB2-19

A

D B

AW248 AW250

TB2-19
K11

AW249

AW240

AW241

K15

A2

A1

AW251

AW252

K17

A2

A1

A CHAIN 

FRONT END 

(ALL SHUTTERS)

 PERMIT  

BEAM LINE 1

SHUTTER A1

 PERMIT

BEAM LINE 2

SHUTTER A2

PERMIT

K13

A2

A1 A CHAIN 

PPS MAGLOCK 

CONTROL

BB-JB-A

A CHAIN 

FRONT END 

PHOTON SHUTTER

 PERMIT  

B CHAIN 

FRONT END 

PHOTON SHUTTER

 PERMIT  
CABLE # 23-ID FOE-40-A

CABLE # 23-ID FOE-40-B

COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 15 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI F
DRAWING DIRECTORY

LT-EL-BL-EI-PPS-1230-91

LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

30
-9

1

SEE SHEET 1

AW253

AW254

45



A

LOCAL FOE EPS 

DOOR LOCK CONTROL

FOE 

11 14

11 14

TB1-42

24V A

RTN

24V A
CA F5,2A

K13 TB1-42

TB1-46

24V A

RTN

TB1-46

 LOCAL FOE EPS 

DOOR LOCK

CONTROL

TB1-50

24V A

RTN

TB1-50

 LOCAL FOE EPS 

DOOR LOCK

CONTROL

TB1-54

24V A

RTN

TB1-54

 LOCAL FOE EPS 

DOOR LOCK

CONTROL

DOWN STREAM

LEFT DOOR 

DOWN STREAM

RIGHT DOOR 

 

UP STREAM

LEFT DOOR 

 

UP STREAM

RIGHT DOOR 

DOWN STREAM

LEFT DOOR MAG LOCK COIL

DOWN STREAM

RIGHT DOOR MAG LOCK COIL

 

UP STREAM

LEFT DOOR MAG LOCK COIL

 

A

B

C

D

AW221

AW223

AW224 AW225

AW226

AW227

AW228

AW229

AW230

AW231

AW200

AW200

AW200

AW200

K12

TB5-4
DB

A BC D

A BC D

A BC D

TB3-11

A

D

B

A

D

B

A

D

B

A

D

B

TB3-12

TB3-13

TB3-14

TB3-5

I SEE SHEET 18 

TB5-1

AC

TB5-1

DB

TB5-2 TB5-2

AC DB

SEARCH STATION 1

E-STOP

TB5-3

DB

EMERGENCY

ACCESS BUTTON

BW111 BW113

A  CHAIN 

PPS MAGLOCK CONTROL

24V A RTN
A1 A2

AC

TB5-3

K19

11 14

K19

A
C

AW340

AW341 AW342

AW343 AW344

CABLE # 23-ID FOE-1-B

BLU WHT

CABLE # 23-ID FOE-2-B

BLU WHT

CABLE # 23-ID FOE-3-B

BLU WHT

AC B D

CBL # 23-ID FOE-16-A

CBL # 23-ID FOE-16-A

CBL # 23-ID FOE-17-A

RED BLK

WHT BLK

RED GRN

COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 16 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI F
DRAWING DIRECTORY

LT-EL-BL-EI-PPS-1230-91

LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

30
-9

1

SEE SHEET 1

AW221

A

45

TEST POINT

LOCATED IN EPS

B

C D

E F

J

SEARCH STATION 2

E-STOP

B  CHAIN 

PPS MAGLOCK CONTROL

EPS MAGLOCK CONTROL



A

K14
23 24

TB1-70
A CHAIN PERMIT  

A

D B

AW260 AW261

AW259

B CHAIN PERMIT 

K15
5 6

EPS 

PHOTON SHUTTER A

CONTROL

E

24V A

RTN

K14
33 34 A

D B

AW263 AW265

AW264

K15
7 8

EPS 

PHOTON SHUTTER A

CONTROL

F

PHOTON SHUTTER 

L1A1

SOLENOID

(UP STREAM)

K16
23 24 A

D B

AW267 AW268

AW269

K17
5 6

EPS 

PHOTON SHUTTER A

CONTROL

G

K16
33 34 A

D B

AW271 AW272

AW273

K17
7 8

EPS 

PHOTON SHUTTER A

CONTROL
H

AW258

AW262

AW266

AW270

AW200

AW200

AW200

AW200

PHOTON SHUTTER 

L1A2

SOLENOID

(UP STREAM)

PHOTON SHUTTER

L2B2

SOLENOID

(DOWN STEAM)

RUN IN SEPARATE 

CABLES 

TB1-70

TB1-71

TB1-71

TB1-75

TB1-75

TB1-76

TB1-76

A CHAIN PERMIT  B CHAIN PERMIT 

A CHAIN PERMIT  B CHAIN PERMIT 

A CHAIN PERMIT  B CHAIN PERMIT 

PHOTON SHUTTER 

L1B1

 SOLENOID

(DOWN STREAM)

SHIELD

CABLE # 23-ID FOE-18-A

BLK

RED

RED

BLK

CABLE # 23-ID FOE-18-A

SHIELD

BLK

RED

CABLE # 23-ID FOE-18-B

CABLE # 23-ID FOE-18-B

RED

BLK

COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 17 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI F
DRAWING DIRECTORY

LT-EL-BL-EI-PPS-1230-91

LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

30
-9

1

SEE SHEET 1

24V A

RTN

24V A

RTN

24V A

RTN

J1-G

45

J1-H

J1-N

J1-K

J1-I

J1-G,H,I,K,N = TEST POINTS



A

FOE LOCAL EPS 

PLC 

CPU 1214C

L+

SENSOR 

POWER 

OUTPUT

A

B

C

D

L+

M

M

CPU 

POWER

+24A RTN

+24V A   

1L+

DQa

.0

.1

.2

.3

DOWN STREAM

LEFT DOOR 

DOWN STREAM

RIGHT DOOR 

 
UP STREAM

LEFT DOOR 

 

DOOR LOCKS

PHOTON

SHUTTER L1B1

CONTROL

PHOTON

SHUTTER L2A2

CONTROL

PHOTON

SHUTTER L2B2

CONTROL

F

G

H

DQb

.4

.6

.7

.0

2L+

PHOTON SHUTTER L1A1 CLOSED

PHOTON SHUTTER L2A2 CLOSED

PHOTON SHUTTER L1B1 CLOSED

PHOTON SHUTTER L1B2 CLOSED

1M

DIa

.0

.1

.2

.3

FRONT END SAFETY SHUTTER A CLOSED

FRONT END SAFETY SHUTTER B CLOSED

.4

.5

4443

2423

FRONT END SHUTTER PERMIT A CHAIN .6

.7

A C

A C

A C

A C

A C

A C

A C

A C

A C

.0

.1

.2

.3

.4

.5

DIb

.1

FOE ENTRY

PERMIT TO 

F CPU’S
A2

A1

K3

+24V A RTN

L+

.1

.0
DQe

DIe

.1

.0

M +24V A RTN

SB1223

AW282

AW283

AW284

AW400 AW401

BW350 BW351

AW200

AW223

AW226

AW228

AW230

AW262

AW266

AW270

AW290

AW283

TB6

K7

K6

PHOTON

SHUTTER L1A1 

CONTROL
E

AW258

ISEE SHEET 15

COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 18 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI F
DRAWING DIRECTORY

LT-EL-BL-EI-PPS-1230-910

LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

30
-9

1

SEE SHEET 1

45

AW221

.5

4443

4443

AW403

BW353
K2

RED GRN

RED

RED

RED

GRN

GRN

GRN

CABLE # 23-ID EPS-30

CABLE # 23-ID EPS-31

CABLE # 23-ID EPS-32

CABLE # 23-ID EPS-33

K1
AW402

BW352

EPS

J

K

SEE SHEET 12

1411
K18

AW186AW185

AW187

K20
AW189AW188

AW204

AW203AW202

L

FRONT END SHUTTER PERMIT B CHAIN

WATER PERMIT

FOE MAGLOCKS CLOSED

FOE INTERLOCKED A

FOE INTERLOCKED B

EXPERIMENTER INTERLOCK BYPASSED

14 11

CABLE # GV2-BYPASS½ EXPERIMENTER 

BYPASS KEY

BLK

RED

TO GV2



A

FOE LOCAL EPS  

 SM 1222 DQ

8 relay out

L+

SENSOR 

POWER 

OUTPUT
L+

M

M

CPU 

POWER

+24V A RTN

+24V A   

1L+

DQa

.0

.1

.2

.3

DQb

.4

.6

.72L+

1M

AW282

AW283

.5

J1-20C
OPEN FE PHOTON AND SAFETY 

SHUTTERS TO EPS ON 

MEZZNINE

AW289

COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 19 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI F
DRAWING DIRECTORY

LT-EL-BL-EI-PPS-1230-91

LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

30
-9

1

SEE SHEET 1

45

EPS



A

FOE LOCAL EPS 

PLC I/O

SM 1223

L+

M

16I/16O

+24V A RTN

+24V A   

DQa

.0

.1

.2

.3

DQb

.0

.1

.2

.3

1M

DIa

.0

.1

.2

.3

.4

.5

.6

.7

.0

.1

.2

.3

.4

.5

DIb

2M

DQc

DQd

.1

.2

.3

.0

.1

.2

.3

.0

A

B

C

D

E

F

G

H

J

K

L

M

N

P

R

S

.6

.7

T

U

V

W

X

a

b

c

d

e

f

g

h

j

k

m

n

p

J1

J1

97-4102A-28-21P

EXPERIMENTER

INTERFACE 1L

2L

3L

4L

AW293

AW282

AW283

AW294

AW295

AW296

AW297

AW298

AW299

AW300

AW301

AW302

AW303

AW304

AW305

AW306

AW307

AW308

AW309

AW310

AW311

AW312

AW313

AW314

AW315

AW316

AW317

AW318

AW319

AW320

AW321

AW322

AW323

AW324

AW325

AW326

COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 20 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI F
DRAWING DIRECTORY

LT-EL-BL-EI-PPS-1230-91

LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

30
-9

1

SEE SHEET 1

45

EPS

FRONT END ENABLE STATUS

FRONT END  STATUS (1=CLOSE 0=OPEN)

FRONT END  SHUTTERS OPEN COMMAND

PHOTON SHUTTER A ENABLE STATUS

PHOTON SHUTTER A  STATUS (1=CLOSE 0=OPEN)

PHOTON SHUTTER A OPEN COMMAND

PHOTON SHUTTER B ENABLE STATUS

PHOTON SHUTTER B STATUS (1=CLOSE 0=OPEN)

PHOTON SHUTTER B OPEN COMMAND

PHOTON SHUTTER C ENABLE STATUS

PHOTON SHUTTER C STATUS (1=CLOSE 0=OPEN)

PHOTON SHUTTER C OPEN COMMAND

PHOTON SHUTTER D ENABLE STATUS

PHOTON SHUTTER D STATUS (1=CLOSE 0=OPEN)

PHOTON SHUTTER D OPEN COMMAND

EXPERIMENTER INTERLOCK BYPASSED



A CHAIN 24 V 

FROM I/O BOX 

BACKUP POWER

A CHAIN

+24V WIRES ARE RED

24V RTN WIRES ARE BLK

SIGNAL WIRES ARE ORN

TB3-5

C A

F1,4A AW280
CPU IM151 PN

DB

TB3-6

C A

F2,4A AW282
CPU 1214C 

LOWER BOX DB

TB3-7

C A

F3,4A AW100

DB

AW281

AW283

AW200

TB3-1

A

A

SWITCH (P)

AW287

TB3-2

TB3-10

DB

DB

DB

DB

A CHAIN 24 V 

FROM I/O BOX 

NON BACKUP POWER

PME-1 SLOT1

POWER 

DISTRIBUTION

BLOCK

TB3-8

C A

F4, 2A AW285

DB

AW286
HMI 

A CHAIN 24 V 

TO EESE

NON BACKUP POWER

A CHAIN 24 V 

TO EESE

BACKUP POWER

AW279
AW284

C

A C

A C

A C

TB3-9 TB3-9

TB3-1

TB3-2

TB3-10

TB3-6

TB3-7

TB3-8

TB3-5
CB1,10A

AW288

TB3-5

C A

F3,1A

DB

K4-K5 11-14

BEAM IMMINENT

BEACON

TB3-5

TB3-6

C A

F3,1A

DB
E STOP LOCAL

TB3-6

AW198

BW196

AW201

SEE PAGE 13

AW340 AW342

SEE PAGE 15

bused 

jumper
AW287

+

+

-

-

bused 

jumper

COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 21 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI F
DRAWING DIRECTORY

LT-EL-BL-EI-PPS-1230-91

LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

30
-9

1

SEE SHEET 1

     POWER
DISTRIBUTION

45

EPS & PPS

D



BW1

FOE PPS ENCLOSUREFOE

CS-1

EMERGENCY STOP

B CHAIN

1 2

21

BW2

BW3

BW4

SHIELD

BW5

BW6

BW7

BW8

BW9

BW10

BW11

BW12

BW13

BW14

BW15

BW16

1 2

21

1 2

21

CS-2

EMERGENCY STOP

B CHAIN

EMERGENCY 

ACCESS

EMERGENCY STOP

B CHAIN

A

A C

B

C

B D

A C

B D

A C

B D

A C

B D

A C

B D

A C

B D

D

A C

B D

B

1734-IB8S

SLOT 1

L6 T0

L0 I0

L1 I1

L7 T1M

R6 T2

L2 I2

L3 I3

R7 T3M

L10 T0

R0 I4

R1 I5

L11 T1M

R10 T2

R2 I6

R3 I7

R11 T3M

0

1

2

3

4

5

6

7

TB2-22

TB2-22

TB2-23

TB2-23

TB2-25

TB2-25

TB2-26

TB2-26

TB2-28

TB2-28

TB2-29

TB2-29

TB2-31

TB2-31

TB2-32

TB2-32

SHIELD

SHIELD

BLK

BRN

RED

CABLE # 23-ID FOE-2-B

ORG

CABLE # 23-ID FOE-1-B

BLK

BRN

RED

ORG

BLK

BRN

RED

CABLE # 23-ID FOE-3-B

ORG

COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 22 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI F
DRAWING DIRECTORY

LT-EL-BL-EI-PPS-1230-91

LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

30
-9

1

SEE SHEET 1

45



BW22

FOE PPS ENCLOSUREFOE

BW23

BW24

BW25

BW26

BW27

BW28

BW29

BW30

BW31

BW32

BW33

DRSB-1

DRSB-2

DOWN STREAM RIGHT 

DOOR SWITCHES

B CHAIN

C

D

C

A

B

A

DB

DB

CA

CA

DB

C

C

A

A

D

D

B

B

B

DRSB-1

DRSB-2

DOWN STREAM LEFT 

DOOR SWITCHES

B CHAIN

BW34

BW35

BW36

BW37

C

C

A

A

D

D

B

B

UP STREAM  DOOR 

SWITCHES

B CHAIN

1734-IB8S

SLOT 2

L6 T0

L0 I0

L1 I1

L7 T1M

R6 T2

L2 I2

L3 I3

R7 T3M

L10 T0

R0 I4

R1 I5

L11 T1M

R10 T2

R2 I6

R3 I7

R11 T3M

0

1

2

3

4

5

6

7

TB2-34

TB2-34

TB2-35

TB2-35

TB2-37

TB2-37

TB2-38

TB2-38

TB2-40

TB2-40

TB2-41

TB2-41

TB2-43

TB2-43

TB2-44

TB2-44

DRSB-1

DRSB-2

CABLE # 23-ID FOE-4-B

ORN

BLU

BRN

YEL

SHIELD

D

BLK

WHT

RED

GRN

CABLE # 23-ID FOE-4-B

CABLE # 23-ID FOE-5-B
SHIELD

D

BLK

WHT

RED

GRN

COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 23 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI F
DRAWING DIRECTORY

LT-EL-BL-EI-PPS-1230-91

LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

30
-9

1

SEE SHEET 1

45

33 34

33 34

33 34

33 34

33 34

33 34



BW43

FOE PPS ENCLOSUREFOE

BW44

BW45

WHT

BW46

BLK

SHIELD

BW47BLK

BW48RED

BW49

BW50

A C

B D

A C

B D

A C

B D

A C

B D

RED

GRN

B

DOWN STREAM RIGHT 

DOOR REED SWITCH

B CHAIN

DOWN STREAM LEFT 

DOOR REED SWITCH

B CHAIN

UP STREAM LEFT DOOR 

REED SWITCH

B CHAIN

BW51BLK

BW52BRN

BW53

BW54

A C

B D

A C

B D

DSB-1

CABLE LABYRINTH 1

DOOR LATCHED

B CHAIN

BW55

BW56

BW57

BW58

A C

B D

A C

B D

1734-IB8S

SLOT 3

L6 T0

L0 I0

L1 I1

L7 T1M

R6 T2

L2 I2

L3 I3

R7 T3M

L10 T0

R0 I4

R1 I5

L11 T1M

R10 T2

R2 I6

R3 I7

R11 T3M

0

1

2

3

4

5

6

7

TB2-55

TB2-55

TB2-56

TB2-56

TB2-54

TB2-54

TB2-57

TB2-57

TB2-36

TB2-36

TB2-39

TB2-39

TB2-42

TB2-42

TB2-45

TB2-45

DRSB-3

DRSB-3

DRSB-3

CABLE # 23-ID FOE-6-B

CABLE # 23-ID FOE-7-B

CABLE # 23-ID FOE-8-B21 22

COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 24 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI F
DRAWING DIRECTORY

LT-EL-BL-EI-PPS-1230-91

LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

30
-9

1

SEE SHEET 1

RED

GRN

45

GRN

GRN

GRN

YEL

YEL

YEL



BW68

BW69

BW70

BW71

A C

B D

A C

B D

B

BW64YEL

BW65ORN

BW66RED

BW67GRN

TB2-46

A C

B D

A C

B D

DSB-1

DSB-2

CABLE LABYRINTH 1  

DOOR SWITCH

B CHAIN

CABLE LABYRINTH 1  

DOOR SWITCH

B CHAIN

BW72

BW73

BW74

BW75

A C

B D

A C

B D

BW76

BW7

BW78

BW79

A C

B D

A C

B D

FOE PPS ENCLOSUREFOE

1734-IB8S

SLOT 4

L6 T0

L0 I0

L1 I1

L7 T1M

R6 T2

L2 I2

L3 I3

R7 T3M

L10 T0

R0 I4

R1 I5

L11 T1M

R10 T2

R2 I6

R3 I7

R11 T3M

0

1

2

3

4

5

6

7

TB2-46

TB2-47

TB2-47

TB2-48

TB2-48

TB2-49

TB2-49

TB2-50

TB2-50

TB2-51

TB2-51

TB2-52

TB2-52

TB2-53

TB2-53

CABLE # 23-ID FOE-8-B
SHIELD

WHT

BRN

BLU

BRN

COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 25 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI E
DRAWING DIRECTORY

LT-EL-BL-EI-PPS-1230-91

LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

30
-9

1

SEE SHEET 1

SIEMENS

AB

45

F



B

BW89

BW90

TB2-60

TB2-59

PHOTON SHUTTER L1B1 OPEN
POSITION SWITCH N.O.

POSITION SWITCH N.O.
PHOTON SHUTTER L1B1 CLOSED

+24V B

TB2-58-

+

PHOTON SHUTTER L1B1 CLOSED
POSITION PROXIMITY SENSOR

 PROXIMITY SENSOR

FAULT TO SLOT 08 SHEET 30

CENTRONIC

11.26-25

BW94

BW95

BW96

BW97

ALL CHANNELS SUMMED

BW100

BW200

A

B

A

B

A

B

BW86

BW85

C

D

D

C

D

C

BLK

WHT

RED

GRN

TB2-61+

_

PHOTON SHUTTER L2B2 CLOSED
POSITION PROXIMITY SENSOR

CENTRONIC

11.26-25

A

B

BW87

BW88

C

D

BW92

BW93

TB2-63

TB2-62

PHOTON SHUTTER L2B2 OPEN
POSITION SWITCH N.O.

POSITION SWITCH N.O.
PHOTON SHUTTER L2B2 CLOSED

BW98

BW99

BW102

BW101

A

B

B

A C

C

D

D

BLK

WHT

RED

GRN

PHOTON SHUTTER LINE 1

PHOTON SHUTTER LINE 2

PHOTON SHUTTER LINE 2

PHOTON SHUTTER LINE 1

1734-IB8S

SLOT 5

L6 T0

L0 I0

L1 I1

L7 T1M

R6 T2

L2 I2

L3 I3

R7 T3M

L10 T0

R0 I4

R1 I5

L11 T1M

0

1

2

3

4

5

BW91

TB2-58

TB2-61

TB2-60

TB2-59

TB2-62

TB2-63

24V B 

RTN

CHANNEL 1  N.O.

FAULT A1

M

L+

E1

P

AUXILIARY DEVICE 1
P/O PROXIMITY SENSOR

GB 20.07 – 30/2.99

P

E2

CHANNEL 1  COM

CHANNEL 2  N.O.

CHANNEL 2  COM

CABLE # 23-ID FOE-9-B

SHIELD

CABLE # 23-ID FOE-10-B

CABLE # 23-ID FOE-11-B

CABLE # 23-ID FOE-12-B
SHIELD

RED

BLK

BLK

RED

COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 26 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI E
DRAWING DIRECTORY

LT-EL-BL-EI-PPS-1230-91

LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

30
-9

1

SEE SHEET 1

CLR

BRN

BRN

CLR

43 44

43

43

43 44

44

44

45

F



BW109

SLOT 5

BW110

B

BW107

BW108 14

13

TB2-11

K2

A2

A1

FRONT END PHOTON 

(ALL SHUTTERS) 

CLOSED

A C

B D

FOE PPS ENCLOSUREFOE

14

11

K3

 FOE

ACCESS FROM EPS

BW111

BW112

1734-IB8S

R10 T2

R2 I6

R3 I7

R11 T3M

6

7

TB2-11

TB19-11

TB19-11

CA

DB

4FDO

SLOT 7

1DO0P

DO0M 2

CABLE # 23-ID FOE-40-B

COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 27 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI F
DRAWING DIRECTORY

LT-EL-BL-EI-PPS-1230-91

LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

30
-9

1

SEE SHEET 1

45

CELL 23 I/O



BW118

SLOT 6

BW119

BW120

A C

B D

B D

A C

B

A C

BW121

BW122

A C

A C

BW123

BW124

BW125

SLOT 7

1734-EP24DC

+24V
IO BOX 

+24V

IO BOX 

RTN

I/O BOX 

OUTPUT 

MODULE
STATUS BIT 0

STATUS BIT 1

STATUS BIT 2

STATUS BIT 3

STATUS BIT 4

STATUS BIT 5

STATUS BIT 6

STATUS BIT 7

BEAMLINE FOE PPSI/O BOX

TB20-14

TB20-18

TB20-14

TB20-15

A C

B D

B D

A C

TB20-15

TB20-16

B D

A C

TB20-16

TB20-17

B D

A C

TB20-17

B D

A C

TB20-18

J1-c

J1-d

J1-e

J1-f

J1-g

J1-h

J1-j

J1-k

SLOT 8 RECEIVES 

ISOLATED 24V FROM 

THE  I/O BOX

1734 IB8
0 IN0

1 IN1

2 IN2

3 IN3

4 IN4

0

1

2

3

4

5 IN5 5

7 IN7 7

6 IN6 6

TB2-14

TB2-14

B D

B D

B D

TB2-15

TB2-15

TB2-16

TB2-16

TB2-17

TB2-17

TB2-18

TB2-18

CABLE # 23-ID FOE-40-

A

COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 28 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI F
DRAWING DIRECTORY

LT-EL-BL-EI-PPS-1230-91

LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

30
-9

1

SEE SHEET 1

SLOT 5

J1-l

J1-m

FRONT END DEVICES OPEN

MASTER SHUTTERS EPICS ENABLE

BEAM LINE ENABLED (LATCHED)

FRONT END SHUTTER PERMIT 

READ BACK

SPARE

I/O BOX CONNECTED B CHAIN

45

FRONT END CRITICAL

DEVICES PERMIT B

SLOT 7

1734-EP24DC

24V RTN

FRONT END SHUTTER CONFLICT



B

TB20-5

TB20-9

TB20-5

TB20-6

A C

B D

B D

A C

TB20-6

TB20-7

B D

A C

TB20-7

TB20-8

B D

A C

TB20-8

B D

A C

TB20-9FOE 

+24V

FOE RTN

STATUS BIT 1

STATUS BIT 2

STATUS BIT 3

STATUS BIT 4

STATUS BIT 5

STATUS BIT 6

STATUS BIT 7

BEAMLINE FOE PPS I/O BOX

A C

D B

A C

A C

A C

J1-J

J1-K

J1-L

J1-M

J1-N

J1-P

J1-Q

J1-R

STATUS BIT 00

1

2

3

OUT0

OUT1

OUT2

OUT3

1734-OB8E

SLOT 7

BW133

BW134

BW131

BW132

5

BW135

OUT5

6OUT6

7OUT7

BW136

BW137

4OUT4

BW138

BW100

BW200

TB2-5

TB2-5

TB2-6

TB2-6

TB2-7

TB2-7

B D

B D

B D

C A

TB2-8

TB2-8

TB2-9

TB2-9

CABLE # 23-ID FOE-40-A

COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 29 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI F
DRAWING DIRECTORY

LT-EL-BL-EI-PPS-1230-91

LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

30
-9

1

SEE SHEET 1

B D

FOR SHUTTER L1B1 CLOSED

FOR SHUTTER L2B2 CLOSED

ESEE SHUTTER L1B3 CLOSED

ESEE SHUTTER L2B4 CLOSED

WATER PERMIT B

SUM OF FAULTS

FRONT END RESET

I/O BOX CONNECTED TO FOE

J1-S

J1-T

SLOT 3

45

SLOT 7

1734-EP24DC

+24V

SLOT 7

1734-EP24DC

24V RTN



BW144TB2-24

BW146

SEARCH BUTTON (SB1)

 CS-1

A

A C

B D

A C

B D

+24V B
BW100

B

FOE PPS ENCLOSUREFOE

SEARCH BUTTON (SB2)

CS-2
A C

B D

SLOT 8

1734 IB8
0 IN0

1 IN1

2 IN2

3 IN3

4 IN4

0

1

2

3

4

5 IN5 5

7 IN7 7

6 IN6 6
 PROXIMITY SENSOR FAIL A1

TB17-2

FROM SHEET 26

B

½ SYSTEM RESET

KIRK KEY ON FOE I/O BOX

½ HARDWARE RESET

PUSHBUTTON IN FOE I/O BOX

BW145

BW147

BW148

BW91

SPARE

TB2-24

TB2-27

TB2-27

TB2-30

TB2-30

CABLE # 23-ID FOE-1-

B

GRN

YEL

CABLE # 23-ID FOE-2-

B

GRN

YEL

SEARCH BUTTON (SBE)

CS-E

CABLE # 23-ID FOE-20-B

RED

BLK

COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 30 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI F
DRAWING DIRECTORY

LT-EL-BL-EI-PPS-1230-91

LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

30
-9

1

SEE SHEET 1

45

BW149

½ DOOR RESET

PUSHBUTTON ON FOE I/O BOX

BW149

½ DOOR RESET

PUSHBUTTON ON FOE I/O BOX



BW100

B

FOE PPS ENCLOSUREFOE

K14

52

51
FOE SECURE B1

READBACK

FOE SECURE B2

READBACK

FRONT END

SHUTTER 

PERMIT

READBACK

SLOT 9

1734 IB8

K6

BEAMLINE 1

SHUTTER B1

PERMIT

READBACK

BEAMLINE 2

SHUTTER B2

PERMIT

READBACK

COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 31 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI F
DRAWING DIRECTORY

LT-EL-BL-EI-PPS-1230-91

LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

30
-9

1

SEE SHEET 1

45

L6 T0

L0 I0

L1 I1

L7 T1M

R6 T2

L2 I2

L3 I3

R7 T3M

L10 T0

R0 I4

R1 I5

L11 T1M

R10 T2

R2 I6

R3 I7

R11 T3M

0

1

2

3

4

5

6

7

BW154

BW155

52

51

BW100

K8

BW100

52

51
K10

BW156

BW157

12

11

BW100

K4

BW100

12

11
K16

BW158

BW159

24

21

BW100

BEAM

IMMINENT

READBACK

K18

BW160

22

21

BW161

WATER

INTERLOCK B



B

TB1-25

C A

AW177

CS-1

SEARCH LED

TB1-29
AW179

CS-2

SEARCH LED

TB1-33
AW181

CS-E

SEARCH LED

1734-OW4

SLOT 10

0A 0

0B 2

1A 1

1B 3

OUT 0

OUT 1

2A 4

2B 6

OUT 2

3A 5

3B 7

OUT 3  SEARCH

SOUNDERTB1-38
AW183

AW182

AW176

AW178

AW180

A CHAIN SLOT 14 PIN1

A CHAIN SLOT 14 PIN2

A CHAIN SLOT 14 PIN6

A CHAIN SLOT 14 PIN3

C A

C A

C A

COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 32 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI F
DRAWING DIRECTORY

LT-EL-BL-EI-PPS-1230-91

LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

30
-9

1

SEE SHEET 1

REFERENCE A CHAIN

SHEET 12

45



B

B CHAIN DOOR

LOCK

 

  

HUTCH INTERLOCKED

ABOVE DOOR (RED)

2 12V STRINGS IN SERIES

 

 

  

 

TB2-64

C A

D
B

 

  

 

 

  

 

TB2-66

C A

D
B

 

  

 

 

  

 

C A

D
B

ENTRY PERMITTED

ABOVE DOOR (GREEN)

2 12V STRINGS IN SERIES

BEAM ON

ABOVE DOOR (RED)

2 12V STRINGS IN SERIES

DOWNSTREAMUPSTREAM

DOWNSTREAMUPSTREAM

DOWNSTREAMUPSTREAM

A2

A1

K12

1734-OB8S

SLOT 11

BW191

BW192

BW193

BW194

BW187

BW188

BW189

BW190

O0L0

COM L4

O1L1

COM L5

O2L2

O3L3

COM L6

COM L7

TB1-64

TB2-66

TB2-65

TB2-65

SEE SHEET 15

ORN

BLU

BRN

YEL

RED

GRN

CABLE # 23-ID FOE-15-B

BRN

YEL

BLU

ORN

RED

GRN

CABLE # 23-ID FOE-7-B

CABLE # 23-ID FOE-7-B

CABLE # 23-ID FOE-7-B

  

DOWNSTREAM 

OUTSIDE

CABLE # 23-ID FOE-21-B

COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 33 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI F
DRAWING DIRECTORY

LT-EL-BL-EI-PPS-1230-91

LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

30
-9

1

SEE SHEET 1

45



BW201

BW202

K8

A2

A1

K6

14

13

TB2-1

J1-7

J1-8

6  V1

5  DI1

4/8 FDI

SLOT 4 ROW 2

STORAGE RING PPS TO FOE

CONNECTOR IN MEZZANINE

I/O JUNCTION BOX

STORAGE RING PPS MEZZANINE I/O BOX

K6

A2

A1

BW205

BW206

B CHAIN

FE SHUTTER B2 K8

14

13

J1-9

J1-10

13  DI5

14  V2

TB19-4

TB19-5TB1-2

C A

D B

C A

D B

BW203

BW204

BW207

BW208

B

TB19-4

TB19-5

A C

B D

A C

B D

6  V1

5  DI1

13  DI5

14  V2

BB-JB-A
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ROW 1:

SLOT MODULE SOCKET DESCRIPTION VENDOR

[2]

[11]

[7]

1 WMZS1B10 N/A CIRCUIT BREAKER 1 AUTOMATION DIRECT

[11]

[7]

TB-3 [6] 1>6                                    [8] [11] 7>8                          [7] [2]

2 2315272 N/A PD-1 PHOENIX

TBD 1>4                                                 [18] [3]

3 2315272 N/A PD-2 PHOENIX

TB4 [11] 4>3                                     [7] [6] 8>5                            [8]

[7]

4 WMZS1B10 N/A CIRCUIT BREAKER 2 AUTOMATION DIRECT

[7]

[2]

ROW 2:

SLOT MODULE SOCKET DESCRIPTION VENDOR

6ES7-151-8FBOI-0AB0 N/A IM-151 SIEMENS

6ES7-138-4HA00-0AB0 N/A PROFIBUS-DP SIEMENS

1 6ES7-138-4CA50-0AB0 6ES7-193-4CC20-0AA0 POWER MODULE PM-E SIEMENS

2 6ES7-131-4BF00-0AB0 6ES7-193-4CF40-0AA0 8FDI SIEMENS

3 6ES7-131-4BF00-0AB0 6ES7-193-4CF40-0AA0 8FDI SIEMENS

4 6ES7-131-4BF00-0AB0 6ES7-193-4CF40-0AA0 8FDI SIEMENS

5 6ES7-131-4BF00-0AB0 6ES7-193-4CF40-0AA0 8FDI SIEMENS

6 6ES7-131-4BF00-0AB0 6ES7-193-4CF40-0AA0 8FDI SIEMENS

7 6ES7-131-4BF00-0AB0 6ES7-193-4CF40-0AA0 8FDI SIEMENS

8 6ES7-138-4CA50-0AB0 6ES7-193-4CC20-0AA0 POWER MODULE PM-E SIEMENS

9 6ES7-131-4BF00-0AB0 6ES7-193-4CA40-0AA0 8DI SIEMENS

10 6ES7-138-4CA50-0AB0 6ES7-193-4CC20-0AA0 POWER MODULE PM-E SIEMENS

11 6ES7-132-4BF00-0AA0 6ES7-193-4CA40-0AA0 8DO SIEMENS

12 6ES7-131-4BF00-0AB0 6ES7-193-4CA40-0AA0 8DI SIEMENS

13 6ES7-131-4BF00-0AB0 6ES7-193-4CA40-0AA0 8DI SIEMENS

14 6ES7-132-4BF00-0AA0 6ES7-193-4CA40-0AA0 8DO SIEMENS

15 6ES7-138-4FB03-0AA0 6ES7-193-4CF40-0AA0 4DO SIEMENS

16 6ES7-138-4FB03-0AA0 6ES7-193-4CF40-0AA0 4DO SIEMENS

17 6ES7-138-4FB03-0AA0 6ES7-193-4CF40-0AA0 4DO SIEMENS

K9 OA5601 ALTECH RELAY BNL

K11 OA5601 ALTECH RELAY BNL
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TB 1 [5] [2] [2] [3] 1>81           [1]

RELAY MODULE SOCKET DESCRIPTION VENDOR

K3 OW5669.12/983/61  RT 78626 RELAY SHRACK

K5 OW5669.12/983/61  RT 78626 RELAY SHRACK

K13 OW5669.12/983/61  RT 78626 RELAY SHRACK

K15 RF1V-3A1BL-D24 SF1V-4-07L RELAY IDEC

K17 RF1V-3A1BL-D24 SF1V-4-07L RELAY IDEC

K1 OA5601 ALTECH RELAY BNL

K7 OA5601 ALTECH RELAY BNL

D-75242 N/A AUX DEVICE A CHAIN KLASCHKA

ROW 4:

[2]

TB 5 [3] 1>3                                         [1] [11] 4                                    [7]

OW5669.12/983/61  RT 78626 RELAY SHRACK

SLOT MODULE SOCKET DESCRIPTION VENDOR

1734-AENTR N/A 24V DC EHTERNET ADAPTER AB

1 1734-IB8S 1734-TOP3 8 INPUT SAFETY AB

2 1734-IB8S 1734-TOP3 8 INPUT SAFETY AB

3 1734-IB8S 1734-TOP3 8 INPUT SAFETY AB

4 1734-IB8S 1734-TOP3 8 INPUT SAFETY AB

5 1734-IB8S 1734-TOP3 8 INPUT SAFETY AB

1734-EP24DC N/A POWER MODULE PM-E AB

6 1834-IB8 1734-TOP3 STANDARD INPUT MODULE AB

1734-EP24DC N/A POWER MODULE PM-E AB

7 1734-OB8E 1734-TOP3 8 CURRENT SOURCE AB

8 1734-IB8 1734-TOP3 STANDARD INPUT MODULE AB

9 1734-IB8 1734-TOP3 STANDARD INPUT MODULE AB

10 1734-OW4 1734-TOP3 4 FORM RELAY MODULE AB

11 1734-OB8S 1734-TOP3 8 INPUT SAFETY AB

12 1734-OB8S 1734-TOP3 8 INPUT SAFETY AB

13 1734-OB8S 1734-TOP3 8 INPUT SAFETY AB

[5]

D-75242 N/A AUX DEVICE A CHAIN KLASCHKA

[5]

ROW 5:

TB-2 [5] [3] 1>68                                         [1] [2] [2]

RELAY MODULE SOCKET DESCRIPTION VENDOR

K4 OW5669.12/983/61  RT 78626 RELAY SHRACK

K12 OW5669.12/983/61  RT 78626 RELAY SHRACK

K14 H300725 N/A SRD-SIM4 RELAY ELESTA

K16 H300725 N/A SRD-SIM4 RELAY ELESTA

[5]

K2 2981444 N/A PSR-SCF 24UC SAFETY RELAY PHOENIX

K6 2981444 N/A PSR-SCF 24UC SAFETY RELAY PHOENIX

K8 2981444 N/A PSR-SCF 24UC SAFETY RELAY PHOENIX

K10 2981444 N/A PSR-SCF 24UC SAFETY RELAY PHOENIX
RT 78626
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Paired part numbers are 
color coordinated.

[1] [7] [13]

COLOR PROD # TYPE

[1] 3044636 Double-level terminal block - UTTB 2,5

[2] 3044092 GROUND

[3] 3047293 End cover - D-UTTB 2,5/4

[4] 3047303 Spacer plate - DP-UTTB 2,5/4 [2] [8] [14]

[5] 1201413 End clamp - E/UK 1

[6] EPDDFL4U End Plate; Term Blk; DIN Rail; Gray; 

[7] 3044542 DIN Rail Terminal Blocks UT 2 5/4-QUATTRO
[8] DDFL-4U 24V FUSES

[9] 3044076 Feed-through terminal block - UT 2,5

[10] 3047028 End cover - D-UT 2,5/10 [3] [9] [15]

[11] 3047170 End cover - D-UT 2,5/4-QUATTRO

[12] 3044102 Feed-through terminal block - UT 4

[13] 2775016 Feed-through terminal block - UDK 4 

[14] KN-TL-14 KONNECT IT 3 CIRCUIT TERMINAL BLOCK

[15] KN-EC-TL 3 CIRCUIT TERMINAL BLOCK COVER

[16] CDL4U(E)DD2 99321 ALTECH DIODE TERMINAL BLOCK [4] [10] [16]

[17] EPCDL4U ALTECH DIODE TB END COVER

[18] 3044636 Diode TB - UTTB 2,5 O-UL/UR-UL

[5] [11] [17]

[6] [12] [18]
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CABLE  Num. CHAIN From LOCATION To  LOCATION CONDUCTORS Needed

ID23FOE-1-A A FOE CS1&Emergency stop 8

ID23FOE-1-B B FOE CS1&Emergency stop 8

ID23FOE-2-A A FOE CS2&Emergency stop 8

ID23FOE-2-B B FOE CS2&Emergency stop 8

ID23FOE-3-A A FOE Emergency Entrance E-Stop 4

ID23FOE-3-B B FOE Emergency Entrance E-Stop 4

ID23FOE-4-A A FOE Down Stream Left&Right Door Switches 8

ID23FOE-4-B B FOE Down Stream Left&Right Door Switches 8

ID23FOE-5-A A FOE Up Stream Left Door Switch 4

ID23FOE-5-B B FOE Up Stream Left Door Switch 4

ID23FOE-6-A A FOE Down Stream Left&Right Mag Lock Switch 4

ID23FOE-6-B B FOE Down Stream Left&Right REED Switch 4

ID23FOE-7-A A FOE UP Stream Left Door MagLock Switch& Interlock, entry permit, Beam On Lights 2

ID23FOE-7-B B FOE Up Stream Left Door Reed Switch&Interlock, entry Permit, Beam on lights 2

ID23FOE-8-A A FOE Cable Labyrinth1 Door Latch A Chain 2

ID23FOE-8-B B FOE Cable Labyrinth1 Door Latch B Chain 2

ID23FOE-8-A A FOE Cable Labyrinth1 Door Switch A Chain 4

ID23FOE-8-B B FOE Cable Labyrinth1 Door Switch B Chain 4

ID23FOE-9-A A FOE Photon shutter L1A1 Proximity sensor 2

ID23FOE-9-B B FOE Photon shutter L1B1 Proximity sensor 2

ID23FOE-10-A A FOE Photon shutter L2A2 Proximity sensor 2

ID23FOE-10-B B FOE Photon shutter L2B2 Proximity sensor 2

ID23FOE-11-A A FOE Photon shutter L1A1 Closed and OPEN Switch 4

ID23FOE-11-B B FOE Photon shutter L1B1 Closed and Open Switch 4

ID23FOE-12-A A FOE Photon shutter L2A2 Closed and OPEN Switch 4

ID23FOE-12-B B FOE Photon shutter L2B2 Closed and Open Switch 4

ID23FOE-13-A A FOE Search Sounder and Becon 2

ID23FOE-13-B B FOE SPARE

ID23FOE-14-A A FOE OverHead Lights, Beacon and Sounders

ID23FOE-14-B B FOE SPARE

ID23FOE-15-A A FOE Down Stream A Chain Interlock, Entry Permit, Beam lights 6

ID23FOE-15-B B FOE Down Stream B Chain Interlock, Entry Permit, Beam lights 6

ID23FOE-16-A A FOE Down Stream LEFT&Right Door MagLOCK Coil 4

ID23FOE-16-B B FOE SPARE

ID23FOE-17-A A FOE UP Stream LEFT Door Maglock Coil 2

ID23FOE-17-B B FOE SPARE

ID23FOE-18-A A FOE Beam line shutter L1A1, L2A2 solenoid 4

ID23FOE-18-B B FOE Beam line shutter L1B1, L2B2 solenoid 4

ID23FOE-19-A A FOE SPARE 4

ID23FOE-19-B B FOE SPARE

ID23FOE-20-A A FOE SPARE

ID23FOE-20-B B FOE SPARE

ID23FOE-21-A A FOE Beam ON Sign for ESEE 2

ID23FOE-21-B B FOE SPARE

SPARES

ID23FOE-40-A A FOE Storage Ring PPS 39

ID23FOE-40-B B FOE Storage Ring PPS 39

SPARES

23ID FOE Cable list
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4/8 FDI

SLOT 2

2 V1

1 DI0

9 DI4

10 V2

6 V1

5 DI1

13 DI5

14 V2

11 DI6

12 V2

4

3 DI2

V1

AW5

AW6

PHOTON SHUTTER L1A3 CLOSED
POSITION SWITCH N.O.

POSITION SWITCH N.O.
PHOTON SHUTTER L1A3 OPEN

C
24 VDC COM

+24 VDC

+

PHOTON SHUTTER L1A3 CLOSED
POSITION PROXIMITY SENSOR

CENTRONIC

11.26-25

AW12

AW13

AW10

AW11

TB3-1

AW1

AW2

BLK

WHT

+

_

PHOTON SHUTTER L2A4 CLOSED
POSITION PROXIMITY SENSOR

CENTRONIC

11.26-25
AW3

AW4 AW7

AW8

PHOTON SHUTTER L2A4 CLOSED
POSITION SWITCH N.O.

POSITION SWITCH N.O.
PHOTON SHUTTER L2A4 OPEN

AW16

AW17

AW14

AW15

BLK

WHT

PHOTON SHUTTER BEAM LINE 2

PHOTON SHUTTER BEAM LINE 1 

AW9

TB2-1

CA

F1, 0.65A

15 DI7

CHANNEL 1  N.O.

FAULT A1

M

L+

E1

P

P/O PROXIMITY SENSOR

AUXILIARY DEVICE 1
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P

E2

CHANNEL 1  COM

CHANNEL 2  N.O.

CHANNEL 2  COM

CLR
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BRW

CLR
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4/8 FDI

SLOT 3

2 V1

1 DI0

9 DI4

10 V2

AW25
6 V1

AW26
5 DI1

AW27
13 DI5

AW28
14 V2

11 DI6

12 V2

4

3 DI2

V1

AW21BLK

AW22WHT

AW23

AW24

BL1_VS1BEAM LINE 1 

VACUUM SW 1

AW29

AW30

AW31

AW32

AW33

AW34

AW35

AW36
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7 DI3

15 DI7
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BEAM LINE 1 

VACUUM SW 2

BEAM LINE 1 

VACUUM SW 3

BEAM LINE 1 

VACUUM SW 4

BEAM LINE 1 

VACUUM SW 5

BL1_VS2

BL1_VS3

BL1_VS4

BL1_VS5

CABLE # ID23AUX-5-A

BEAM LINE 1 

VACUUM SW 6 BL1_VS6
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8 V1

7 DI3

15 DI7
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BEAM LINE 2 

VACUUM SW 3
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BEAM LINE 2 

VACUUM SW 5
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K2

33 34
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K1
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K3

43 44
H

AW51

AW55

AW59

BEAM LINE2

PHOTON SHUTTER 

L2A4 SOLENOID
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EPS

TB2-7

TB2-7

PHOTON SHUTTER  L1A3 OPEN

POSITION SWITCH N.O.

PHOTON SHUTTER L1A3 CLOSED

POSITION SWITCH N.O.

TB2-7

TB2-8

PHOTON SHUTTER L1B3 OPEN

POSITION SWITCH N.O.

PHOTON SHUTTER L1B3 CLOSED

POSITION SWITCH N.O.

TB2-8
PHOTON SHUTTER L2A4 OPEN

POSITION SWITCH N.O.

PHOTON SHUTTER A L2A4 CLOSED

POSITION SWITCH N.O.

TB2-9

PHOTON SHUTTER L2B4 OPEN

POSITION SWITCH N.O.

PHOTON SHUTTER L2B4 CLOSED
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LATCHED

L1B4

VACUUM PERMIT 

LATCHED



TB3-1

TB2-2

C A

F1, 2A

PW1

IM151

PROFIBUS

PME
TB2-5

C

B

TB2-1
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F1, 0.65A

D

A

TB3-2

A

B

A CHAIN 

AUX DEVICE
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BW5

BW6

PHOTON SHUTTER L1B3 OPEN
POSITION SWITCH N.O.

POSITION SWITCH N.O.
PHOTON SHUTTER L1B3 CLOSED

C
24 VDC COM

+24V A

+

_

PHOTON SHUTTER L1B3 CLOSED
POSITION PROXIMITY SENSOR

CENTRONIC

11.26-25

BW10

BW11

BW12

BW13

TB3-1

BW1

BW2

+

_

PHOTON SHUTTER L1B4 CLOSED
POSITION PROXIMITY SENSOR

CENTRONIC

11.26-25
BW3

BW4 BW7

BW8

PHOTON SHUTTER L2B4 OPEN
POSITION SWITCH N.O.

POSITION SWITCH N.O.
PHOTON SHUTTER L2B4 CLOSED

BW14

BW15

BW16

BW17

PHOTON SHUTTER BEAM LINE 2

PHOTON SHUTTER BEAM LINE 1 

BW9

TB2-1

CA

F1,  0.65A

SLOT 1

1734-IB8S

L6 T0

L0 I0

L1 I1

L7 T1M

R6 T2

L2 I2

L3 I3

R7 T3M

L10 T0

R0 I4

R1 I5

L11 T1M

0
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2

3

4

5

R3 I7

CHANNEL 1  N.O.

FAULT A1

M

L+

E1

P

GB 20.07 – 32

P

E2

CHANNEL 1  COM

CHANNEL 2  N.O.

CHANNEL 2  COM
CLR

BRW

BRW

CLR

KLASCHKA

P/O PROXIMITY SENSOR

AUXILIARY DEVICE 1

BLK

WHT

BLK
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BLK

RED
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CABLE # ID23AUX-2-B
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GRN

CABLE # ID23AUX-3-B

CABLE  # ID23AUX-3-B
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BW75 GRY
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BW25

BW26

BW27

BW28

BW21

BW22

BW23

BW24

BL1_VS1BEAM LINE 1 

VACUUM SW 1

BW29

BW30

BW31

BW32

BW33

BW34

BW35

BW36

BEAM LINE 1 

VACUUM SW 2

BEAM LINE 1 

VACUUM SW 3

BEAM LINE 1 

VACUUM SW 4

BEAM LINE 1 

VACUUM SW 5

BL1_VS2

BL1_VS3

BL1_VS4

BL1_VS5

BEAM LINE 1 

VACUUM SW 6 BL1_VS6

BL2_VS1
BEAM LINE 2 

VACUUM SW 1

BL2_VS2
BEAM LINE 2 

VACUUM SW 2

1734-IB8S

SLOT 2

L6 T0

L0 I0

L1 I1

L7 T1M

R6 T2

L2 I2

L3 I3

R7 T3M
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R1 I5
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R11 T3M
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WHT

CABLE # ID23AUX-8-B
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WHT

CABLE # ID23AUX-9-B

BLK

WHT

CABLE # ID23AUX-10-B

BLK

WHT

CABLE # ID23AUX-11-B

WHT

CABLE # ID23AUX-12-B

BLK

1. VACUUM SWITCHES ARE CLOSED WHEN BEAMLINE IS SAFE.
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BL1_VS7
BEAM LINE 1 

VACUUM SW 7

RED

GRN

CABLE # ID23AUX-10-B
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VACUUM SW 4

BL2_VS5
BEAM LINE 2 

VACUUM SW 5

1734-IB8S

SLOT 3

L6 T0
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L7 T1M
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0

1

2

3

4

5

6

7

K2
62

61

62

61

K4

BW43

BW44

BW45

BW46

BEAM LINE1 

PHOTON SHUTTER 

L1B3  PERMIT

BEAM LINE2

PHOTON SHUTTER 

L2B4 PERMIT

BLK

WHT

CABLE # ID23AUX-13-B

WHT

CABLE # ID23AUX-14-B

BLK

BLK

WHT

CABLE # ID23AUX-15-B

BLU

BLU

BLU

BLU

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A 11

DESCRIPTION BYDATE CHECKED APP

5

6 5

SEE SHEET 1

L
T
-E
L
-B
L
-E
I-
P
P
S
-1
2
3
0
-9
0

OF 17

LT-EL-BL-EI-PPS-1230-90LT-EL-BL-EI

COMPUTER REPRODUCABLE

B

B



K2

A2

A1

K4

A2

A1

BEAM LINE1 
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Row 1

Row 2
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ROW 1:

SLOT MODULE SOCKET DESCRIPTION VENDOR

[5]

6ES7-151-1BA02-0AB0 N/A IM 151 SIEMENS

1 6ES7-138-4CA50-0AB0 6ES7-193-4CD20-0AA0 POWER MODULE PM-E SIEMENS

2 6ES7-138-4FA04-0AB0 6ES7-193-4CF40-0AA0 4/8 FDI 8 SAFE IN SIEMENS

3 6ES7-138-4FA04-0AB0 6ES7-193-4CF40-0AA0 4/8 FDI 8 SAFE IN SIEMENS

4 6ES7-138-4FA04-0AB0 6ES7-193-4CF40-0AA0 4/8 FDI 8 SAFE IN SIEMENS

5 6ES7-138-4FB03-0AB0 6ES7-193-4CF40-0AA0 4/8 FDO SIEMENS

D-75242 N/A AUX DEVICE A CHAIN KLASCHKA

K1 OA5601 ALTECH RELAY BNL

K3 OA5601 ALTECH RELAY BNL

K5 2961105 2966016 PLC RELAY PHOENIX

K7 2961105 2966016 PLC RELAY PHOENIX

6 6ES7-151-3BA23-0AB0 NA PN INTERFACE MODULE IM 151-3 PN SIEMENS

7 6ES7-151-4CA50-0AB0 6ES7-193-4CD20-0AA0 PME SIEMENS

8 6ES7-131-4BF00-0AB0 6ES7-193-4CA40-0AA0 8 DI SIEMENS

9 6ES7-132-4BF00-0AA0 6ES7-193-4CA40-0AA0 8 DO SIEMENS

10 6ES7-131-4BF00-0AB0 6ES7-193-4CA40-0AA0 8 DI SIEMENS

 +24V PWR TB [11] 1>3                                [7] [5]

ROW 2:

TB 2A [5] [6] 1>4                                                         [8] 5>6               [7]

TB 3A [5] [11] 1>2                                                          [7]

TB 2B [5] [6] 1>3                                                          [8] 4                 [7]

TB 3B [5] [11] 1>2                                                          [7] [2]

SLOT MODULE SOCKET DESCRIPTION VENDOR

1734 AENTR N/A 2 PORT ETHERNET ADAPTER AB

1 1734-IB8S 1734-TOP3 8 INPUT SAFETY AB

2 1734-IB8S 1734-TOP3 8 INPUT SAFETY AB

3 1734-IB8S 1734-TOP3 8 INPUT SAFETY AB

4 1734-OB8E 1734-TOP 3 8 OUTPUT SAFETY AB

D-75242 N/A AUX DEVICE B CHAIN KLASCHKA

K2 2981444 N/A PSR-SCF 24UC SAFETY RELAY PHOENIX

K4 2981444 N/A PSR-SCF 24UC SAFETY RELAY PHOENIX

K6 2961105 2966016 PLC RELAY PHOENIX

K8 2961105 2966016 PLC RELAY PHOENIX

 -24V PWR TB [11] 1>3                              [7] [5]
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Paired part numbers are 
color coordinated.

COLOR PROD # TYPE [1] [7] [13]

[1] 3044636 Double-level terminal block - UTTB 2,5

[2] 3044092 GROUND

[3] 3047293 End cover - D-UTTB 2,5/4

[4] 3047303 Spacer plate - DP-UTTB 2,5/4

[5] 1201413 End clamp - E/UK 1

[6] EPDDFL4U End Plate; Term Blk; DIN Rail; Gray; [2] [8] [14]

[7] 3044542 DIN Rail Terminal Blocks UT 2 5/4-QUATTRO

[8] DDFL-4U 24V FUSES

[9] 3044076 Feed-through terminal block - UT 2,5

[10] 3047028 End cover - D-UT 2,5/10

[11] 3047170 End cover - D-UT 2,5/4-QUATTRO

[12] 3044102 Feed-through terminal block - UT 4 [3] [9] [15]

[13] 2775016 Feed-through terminal block - UDK 4 

[14] KN-TL-14 KONNECT IT 3 CIRCUIT TERMINAL BLOCK

[15] KN-EC-TL 3 CIRCUIT TERMINAL BLOCK COVER

[16] CDL4U(E)DD2 99321 ALTECH DIODE TERMINAL BLOCK

[17] EPCDL4U ALTECH DIODE TB END COVER

[18] 3044636 Diode TB - UTTB 2,5 O-UL/UR-UL [4] [10] [16]

[5] [11] [17]

[6] [12] [18]
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CABLE  Num. CHAIN From LOCATION To  LOCATION CONDUCTORS

ID23AUX-1-A A Aux. Box Photon Shutter L1A3 Closed Position Proximity Sensor 2

ID23AUX-1-B B Aux. Box Photon Shutter L1B3 SOLENOID 2

ID23AUX-2-A A Aux. Box Photon Shutter L2A4 Closed Position Proximity Sensor 2

ID23AUX-2-B B Aux. Box Photon Shutter L2B4 Closed Position Proximity Sensor 2

ID23AUX-3-A A Aux. Box Photon Shutter L1A3 Closed&Open Position Switch 4

ID23AUX-3-B B Aux. Box Photon Shutter L1B3 Closed&Open Position Switch 4

ID23AUX-4-A A Aux. Box Photon Shutter L2A4 Closed&Open Position Switch 4

ID23AUX-4-B B Aux. Box Photon Shutter L2B4 Closed&Open Position Switch 4

ID23AUX-5-A A Aux. Box A Chain Beam Line1 Vacuum Switch 1 2

ID23AUX-5-B B Aux. Box B Chain Beam Line1 Vacuum Switch 1 2

ID23AUX-6-A A Aux. Box A Chain Beam Line1 Vacuum Switch 2 2

ID23AUX-6-B B Aux. Box B Chain Beam Line1 Vacuum Switch 2 2

ID23AUX-7-A A Aux. Box A Chain Beam Line1 Vacuum Switch3 2

ID23AUX-7-B B Aux. Box B Chain Beam Line1 Vacuum Switch3 2

ID23AUX-8-A A Aux. Box A Chain Beam Line1 Vacuum Switch4 2

ID23AUX-8-B B Aux. Box B Chain Beam Line1 Vacuum Switch4 2

ID23AUX-9-A A Aux. Box A Chain Beam Line1 Vacuum Switch5 2

ID23AUX-9-B B Aux. Box B Chain Beam Line1 Vacuum Switch5 2

ID23AUX-10-A A Aux. Box A Chain Beam Line1 Vacuum Switch6 2

ID23AUX-10-B B Aux. Box B Chain Beam Line1 Vacuum Switch6 2

ID23AUX-11-A A Aux. Box A Chain Beam Line2 Vacuum Switch 1 2

ID23AUX-11-B B Aux. Box B Chain Beam Line2 Vacuum Switch 1 2

ID23AUX-12-A A Aux. Box A Chain Beam Line2 Vacuum Switch 2 2

ID23AUX-12-B B Aux. Box B Chain Beam Line2 Vacuum Switch 2 2

ID23AUX-13-A A Aux. Box A Chain Beam Line2 Vacuum Switch3 2

ID23AUX-13-B B Aux. Box B Chain Beam Line2 Vacuum Switch3 2

ID23AUX-14-A A Aux. Box A Chain Beam Line2 Vacuum Switch4 2

ID23AUX-14-B B Aux. Box B Chain Beam Line2 Vacuum Switch4 2

ID23AUX-15-A A Aux. Box A Chain Beam Line2 Vacuum Switch5 2

ID23AUX-15-B B Aux. Box B Chain Beam Line2 Vacuum Switch5 2

ID23AUX-16-EPS EPS Aux. Box Photon Shutter L1A3 Closed&Open Position Switch 4

ID23AUX-17-EPS EPS Aux. Box Photon Shutter L1B3 Closed&Open Position Switch 4

ID23AUX-18-EPS EPS Aux. Box Photon Shutter L2A4 Closed&Open Position Switch 4

ID23AUX-19-EPS EPS Aux. Box Photon Shutter L2B4 Closed&Open Position Switch 4

ID23AUX-20-EPS EPS Aux. Box Photon Shutter L1A3 SOLENOID 2

ID23AUX-21-EPS EPS Aux. Box Photon Shutter L1B3 Closed Position Proximity Sensor 2

ID23AUX-22-EPS EPS Aux. Box Photon Shutter L2A4 SOLENOID 2

ID23AUX-23-EPS EPS Aux. Box Photon Shutter L2B4 SOLENOID 2

Spares

23-ID Auxiliary box Cable list

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A 17

DESCRIPTION BYDATE CHECKED APP

5

6 5

SEE SHEET 1

L
T
-E
L
-B
L
-E
I-
P
P
S
-1
2
3
0
-9
0

OF 17

LT-EL-BL-EI-PPS-1230-90LT-EL-BL-EI

COMPUTER REPRODUCABLE

B



A

4/8FDIT1 T2 B8 B9
B1

B2

N.O. LOW LIMIT CURRENT DETECT

CLOSES WHEN CURRENT

IS LESS THAN SETPOINT

N.O. LOW LIMIT CURRENT DETECT

B4

B5

N.O.

12

11

MODULE FAULT

B10

STA-HLPRG-3PRG-24DC-AO-DIN

TB1-1

TB1-2

CLOSES WHEN CURRENT

IS LESS THAN SETPOINT

STA A1

1 V1

2 DI0

24V A RTN

+24V A

TB1-4
F1 .3A

A C

TB1-4

DB

AW1

AW3

AW4

AW5

AW6

AW7

B C

A C

WATER FLOW INTERLOCK CHANNEL 1 A CHAIN

+VO

-VO

T5

T6

SLOT 2

AW9

AW8

A C

250 OHM

DIFFERENTIAL 

PRESSURE SENSOR  1A

+

-

TB1-3

TB1-1

9 DI4

10 V2

J1-1

J1-2
AW10

AW2

o
0.5ANGULAR TOLERANCE

+

+

-

-

+-

.XXX

.XX

.X

-+

DECIMAL TOLERANCES

INTEGER TOLERANCES

MIN .005MAX .03

125

COMPUTER REPRODUCIBLE

DATE

JOB NUMBER

REV

UNLESS OTHERWISE SPECIFIED

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

FINISH

BREAK SHARP

CORNERS AND EDGES

UNLESS OTHERWISE SPECIFIED DIMENSIONS ARE IN INCHES
DIMENSIONS IN [*.**] ARE

MILLIMETERS EQUIV. FOR REF. ONLY

INTERPRET DRAWING AS PER

ANSI Y14.5 OR Y32.2

DRWN BY

REV

SHEETSCALE: N/A 1 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI

.06

.030

.015

.010

RISK LEVEL
ESH&Q

A-1

ECN'S

OUTSTANDING

UNSPECIFIED RADII  .02  MAX

56

6 5

B

CHK BY

ENG APP

SUPV APP

QA APP

ESH APP

DRAWING DIRECTORY

USED ON DWG. NO.

-+

LT-EL-BL-EI-PPS-1230-92

S. JARZABKOWSKI 9/04/2014

J. MALLEY

S. BUDA

G. GANETIS

E. CHESWICK

B. LEE 14

L
T

-E
L
-B

L
-E

I-
P

P
S

-1
2

3
0
-9

2

A INITIAL RELEASE 9/04/2014 SEJ JM SB

WIRING DIAGRAM,
 ID23 – H20 (CSX-H2O)
A CHAIN AND B CHAIN

RED

BLK

9/04/2014

9/04/2014

9/06/2014

9/05/2014

9/05/2014

B REVISED PER ECN 015-1278 9-18-15 CG

AW3

LOCAL

RESET

JM SB



4/8FDIT1 T2 B8 B9
B1

B2

N.O. LOW LIMIT CURRENT DETECT

CLOSES WHEN CURRENT

IS LESS THAN SETPOINT

N.O. LOW LIMIT CURRENT DETECT

B4

B5

N.O.

12

11

MODULE FAULT

B10

STA-HLPRG-3PRG-24DC-AO-DIN

TB1-5

TB1-6

CLOSES WHEN CURRENT

IS LESS THAN SETPOINT

STA A2

24V A RTN

+24V A

TB1-8
F2 .3A

A C

TB1-8

DB

AW13

AW14

AW15

AW16

AW17

B C

A C

WATER FLOW INTERLOCK CHANNEL 2 A CHAIN

+VO

-VO

T5

T6

SLOT 2

AW19

AW18

A C

250 OHM

DIFFERENTIAL 

PRESSURE SENSOR 2A

+

- AW12

TB1-7

TB1-5

J1-3

J1-4

5 V1

6 DI1

13 DI5

14 V2

A

AW21

AW20

COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 2 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI

56

6 5

B
DRAWING DIRECTORY

LT-EL-BL-EI-PPS-1230-92

L
T

-E
L
-B

L
-E

I-
P

P
S

-1
2

3
0
-9

2

SEE SHEET 1

14

RED

BLK

LOCAL

RESET

AW14



4/8FDIT1 T2 B8 B9
B1

B2

N.O. LOW LIMIT CURRENT DETECT

CLOSES WHEN CURRENT

IS LESS THAN SETPOINT

N.O. LOW LIMIT CURRENT DETECT

B4

B5

N.O.

12

11

MODULE FAULT

B10

STA-HLPRG-3PRG-24DC-AO-DIN

TB1-9

TB1-10

CLOSES WHEN CURRENT

IS LESS THAN SETPOINT

STA A3

24V A RTN

+24V A

TB1-12
F24,1.0A

C

TB1-12

DB

AW24

AW26

AW27

AW28

B C

A C

WATER FLOW INTERLOCK CHANNEL 3 A CHAIN

+VO

-VO

T5

T6

SLOT 2

AW30

AW29

A C

250 OHM

DIFFERENTIAL 

PRESSURE SENSOR 3A

+

-

TB1-11

TB1-9

J1-5

J1-6

4

V13

DI2

11 DI6

12 V2

A

AW32

AW31

AW23

COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 3 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI

56

6 5

B
DRAWING DIRECTORY

LT-EL-BL-EI-PPS-1230-92

L
T

-E
L
-B

L
-E

I-
P

P
S

-1
2

3
0
-9

2

SEE SHEET 1

14

RED

BLK

A
AW25

LOCAL

RESET

AW25



4/8FDIT1 T2 B8 B9
B1

B2

N.O. LOW LIMIT CURRENT DETECT

CLOSES WHEN CURRENT

IS LESS THAN SETPOINT

N.O. LOW LIMIT CURRENT DETECT

B4

B5

N.O.

12

11

MODULE FAULT

B10

STA-HLPRG-3PRG-24DC-AO-DIN

TB1-13

TB1-14

CLOSES WHEN CURRENT

IS LESS THAN SETPOINT

STA A4

24V A RTN

+24V A

TB1-16
F4 .3A

A C

TB1-16

DB

AW35

AW37

AW38

AW39

B C

A C

WATER FLOW INTERLOCK CHANNEL 4 A CHAIN

+VO

-VO

T5

T6

SLOT 2

AW41

AW40

A C

250 OHM

DIFFERENTIAL 

PRESSURE SENSOR 4A

+

- AW34

TB1-15

TB1-13

J1-7

J1-8

2

V11

DI0

9 DI4

10 V2

A

AW43

AW42

COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 4 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI

56

6 5

B
DRAWING DIRECTORY

LT-EL-BL-EI-PPS-1230-92

L
T

-E
L
-B

L
-E

I-
P

P
S

-1
2

3
0
-9

2

SEE SHEET 1

14

RED

BLK

AW36

LOCAL

RESET

AW36



4/8FDIT1 T2 B8 B9
B1

B2

N.O. LOW LIMIT CURRENT DETECT

CLOSES WHEN CURRENT

IS LESS THAN SETPOINT

N.O. LOW LIMIT CURRENT DETECT

B4

B5

N.O.

12

11

MODULE FAULT

B10

STA-HLPRG-3PRG-24DC-AO-DIN

TB1-17

TB1-18

CLOSES WHEN CURRENT

IS LESS THAN SETPOINT

STA A5

24V A RTN

+24V A

TB1-20
F5 .3A

A C

TB1-21

DB

AW45

AW47

AW48

AW44

AW45

AW49

AW50

B C

A C

WATER FLOW INTERLOCK CHANNEL 5 A CHAIN

+VO

-VO

T5

T6

SLOT 3

AW52

AW51

A C

250 OHM

DIFFERENTIAL 

PRESSURE SENSOR 5A

+

-

TB1-19

TB1-17

J1-9

J1-10

2

V11

DI0

9 DI4

10 V2

A

AW53

AW46

AW54

COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 5 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI

56

6 5

B
DRAWING DIRECTORY

LT-EL-BL-EI-PPS-1230-92

L
T

-E
L
-B

L
-E

I-
P

P
S

-1
2

3
0
-9

2

SEE SHEET 1

14

RED

BLK

LOCAL

RESET

AW47



1735-IB8ST1 T2 B8 B9
B1

B2

N.O. LOW LIMIT CURRENT DETECT

CLOSES WHEN CURRENT

IS LESS THAN SETPOINT

N.O. LOW LIMIT CURRENT DETECT

B4

B5

N.O.

12

11

MODULE FAULT

B10

STA-HLPRG-3PRG-24DC-AO-DIN

TB2-1

TB2-2

CLOSES WHEN CURRENT

IS LESS THAN SETPOINT

STA B1

24V B RTN

+24V B

TB2-4
F5 .3A

A C

TB2-4

DB

BW1

BW3

BW4

BW5

BW6

B C

A C

WATER FLOW INTERLOCK CHANNEL 1 B CHAIN

+VO

-VO

T5

T6

SLOT 1

BW8

BW7

A C

250 OHM

DIFFERENTIAL 

PRESSURE SENSOR 1B

+

-
BW2

TB2-3

TB2-1

J1-11

J1-12

B

L6 T0

L0 I0

L1 I1

L7 T1M

BW9

BW10

COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 6 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI

56

6 5

B
DRAWING DIRECTORY

LT-EL-BL-EI-PPS-1230-92

L
T

-E
L
-B

L
-E

I-
P

P
S

-1
2

3
0
-9

2

SEE SHEET 1 

RED

BLK

14

LOCAL

RESET

BW3



1735-IB8ST1 T2 B8 B9
B1

B2

N.O. LOW LIMIT CURRENT DETECT

CLOSES WHEN CURRENT

IS LESS THAN SETPOINT

N.O. LOW LIMIT CURRENT DETECT

B4

B5

N.O.

12

11

MODULE FAULT

B10

STA-HLPRG-3PRG-24DC-AO-DIN

TB2-5

TB2-6

CLOSES WHEN CURRENT

IS LESS THAN SETPOINT

STA B2

24V B RTN

+24V B

TB2-8
F5 .3A

A C

TB2-8

DB

BW13

BW15

BW16

BW17

B C

A C

WATER FLOW INTERLOCK CHANNEL 2 B CHAIN

+VO

-VO

T5

T6

SLOT 1

BW19

BW18

A C

250 OHM

DIFFERENTIAL 

PRESSURE SENSOR 2B

+

-

TB2-7

TB2-5

J1-13

J1-14

B

R6 T2

L2 I2

L3 I3

R7 T3M

BW12

BW21

BW20

COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 7 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI

56

6 5

B
DRAWING DIRECTORY

LT-EL-BL-EI-PPS-1230-92

L
T

-E
L
-B

L
-E

I-
P

P
S

-1
2

3
0
-9

2

SEE SHEET 1

14

RED

BLK

LOCAL

RESET

BW14 BW14



1735-IB8ST1 T2 B8 B9
B1

B2

N.O. LOW LIMIT CURRENT DETECT

CLOSES WHEN CURRENT

IS LESS THAN SETPOINT

N.O. LOW LIMIT CURRENT DETECT

B4

B5

N.O.

12

11

MODULE FAULT

B10

STA-HLPRG-3PRG-24DC-AO-DIN

TB2-9

TB2-10

CLOSES WHEN CURRENT

IS LESS THAN SETPOINT

STA B3

24V B RTN

+24V B

TB2-12
F5 .3A

A C

TB2-12

DB

BW23 BW26

BW27

BW28

B C

A C

WATER FLOW INTERLOCK CHANNEL 3 B CHAIN

+VO

-VO

T5

T6

SLOT 1

BW30

BW29

A C

250 OHM

DIFFERENTIAL 

PRESSURE SENSOR 3B

+

-
BW24

TB2-11

TB2-9

J1-15

J1-16

B

L10 T0

R0 I4

R1 I5

L11 T1M

BW31

BW32

COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 8 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI

56

6 5

B
DRAWING DIRECTORY

LT-EL-BL-EI-PPS-1230-92

L
T

-E
L
-B

L
-E

I-
P

P
S

-1
2

3
0
-9

2

SEE SHEET 1

14

RED

BLK

LOCAL

RESET

BW25BW25



1735-IB8ST1 T2 B8 B9
B1

B2

N.O. LOW LIMIT CURRENT DETECT

CLOSES WHEN CURRENT

IS LESS THAN SETPOINT

N.O. LOW LIMIT CURRENT DETECT

B4

B5

N.O.

12

11

MODULE FAULT

B10

STA-HLPRG-3PRG-24DC-AO-DIN

TB2-13

TB2-14

CLOSES WHEN CURRENT

IS LESS THAN SETPOINT

STA B4

24V B RTN

+24V B

TB2-16
F9 .3A

A C

TB2-16

DB

BW33

BW37

BW38

BW39

BW40

B C

A C

WATER FLOW INTERLOCK CHANNEL 4 B CHAIN

+VO

-VO

T5

T6

SLOT 1

BW42

BW41

A C

250 OHM

DIFFERENTIAL 

PRESSURE SENSOR 4B

+

- BW34

TB2-15

TB2-13

J1-19

J1-20

B

R10 T2

R2 I6

R3 I7

R11 T3M

BW43

COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 9 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI

56

6 5

B
DRAWING DIRECTORY

LT-EL-BL-EI-PPS-1230-92

L
T

-E
L
-B

L
-E

I-
P

P
S

-1
2

3
0
-9

2

SEE SHEET 1

14

RED

BLK

LOCAL

RESET

BW36BW36



1735-IB8ST1 T2 B8 B9
B1

B2

N.O. LOW LIMIT CURRENT DETECT

CLOSES WHEN CURRENT

IS LESS THAN SETPOINT

N.O. LOW LIMIT CURRENT DETECT

B4

B5

N.O.

12

11

MODULE FAULT

B10

STA-HLPRG-3PRG-24DC-AO-DIN

TB2-17

TB2-18

CLOSES WHEN CURRENT

IS LESS THAN SETPOINT

STA B5

24V B RTN

+24V B

TB2-20
F9 .3A

A C

TB2-20

DB

BW45

BW47

BW48

BW49

BW50

BW51

BW52

B C

A C

WATER FLOW INTERLOCK CHANNEL 5 B CHAIN

+VO

-VO

T5

T6

SLOT 2

BW54

BW53

A C

250 OHM

DIFFERENTIAL 

PRESSURE SENSOR 5B

+

-
BW46

TB2-19

TB2-17

J1-J

J1-K

B

L6 T0

L0 I0

L1 I1

L7 T1M

COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 10 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI

56

6 5

B
DRAWING DIRECTORY

LT-EL-BL-EI-PPS-1230-92

L
T

-E
L
-B

L
-E

I-
P

P
S

-1
2

3
0
-9

2

SEE SHEET 1

14

RED

BLK

LOCAL

RESET

BW47



A POWER

DISTRIBUTION 

BLOCK

TB1-22

D

TB1-22

CA

F11,2A

B

AW57 AW58

B POWER

DISTRIBUTION 

BLOCK

TB2-22

D

TB2-22

CA

F22,2A

B

BW57 BW58

IM151

PROFIBUS

PME

AW59 AW60

AW59 AW60

AENTR

BW59 BW70

COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 11 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI

56

6 5

B
DRAWING DIRECTORY

LT-EL-BL-EI-PPS-1230-92

L
T

-E
L
-B

L
-E

I-
P

P
S

-1
2

3
0
-9

2

SEE SHEET 1

14



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 12 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI

56

6 5

B
DRAWING DIRECTORY

LT-EL-BL-EI-PPS-1230-92

L
T

-E
L
-B

L
-E

I-
P

P
S

-1
2

3
0
-9

2

SEE SHEET 1

14

A CHAIN

B CHAIN

STA A1 STA A2 STA A3 STA A4 STA A5

STA B1 STA B2 STA B3 STA B5STA B4

S
ie

m
e

n
s
 I
M

-1
5

1

6
ES

7
-1

5
1

-1
B

A
0

2
-

0
A

B
0

S
ie

m
e

n
s
 P

M
E

6
ES

7
-1

9
3

-4
C

C
2

0
-0

A
A

0

2
x
 D

u
a

l 
S

lo
t

S
ie

m
e

n
s
 6

ES
7

-1
3

8
-4

FA
4

0
-

0
A

B
0

Thermocouple Safety 

Trip Alarm-Moore: 

STA/HLPRG/3PRG/24DC-
AO

Thermocouple Safety 

Trip Alarm-Moore: 

STA/HLPRG/3PRG/24DC-
AO

Thermocouple Safety 

Trip Alarm-Moore: 

STA/HLPRG/3PRG/24DC-
AO

Thermocouple Safety 

Trip Alarm-Moore: 

STA/HLPRG/3PRG/24DC-
AO

Thermocouple Safety 

Trip Alarm-Moore: 

STA/HLPRG/3PRG/24DC-
AO

Thermocouple Safety 

Trip Alarm-Moore: 

STA/HLPRG/3PRG/24DC-
AO

Thermocouple Safety 

Trip Alarm-Moore: 

STA/HLPRG/3PRG/24DC-
AO

Thermocouple Safety 

Trip Alarm-Moore: 

STA/HLPRG/3PRG/24DC-
AO

Thermocouple Safety 

Trip Alarm-Moore: 

STA/HLPRG/3PRG/24DC-
AO

Thermocouple Safety 

Trip Alarm-Moore: 

STA/HLPRG/3PRG/24DC-
AO

End Clamp

E/UK 1

End Cap For:

 D-UTTB 2,5/4

3047293

T
B

-U
T

T
B

 2
,5

: 
3

0
4

4
6

3
6

T
B

-U
T

T
B

 2
,5

: 
3

0
4

4
6

3
6

T
B

-U
T

T
B

 2
,5

: 
3

0
4

4
6

3
6

T
B

-U
T

T
B

 2
,5

: 
3

0
4

4
6

3
6

T
B

-U
T

T
B

 2
,5

: 
3

0
4

4
6

3
6

T
B

-U
T

 2
 5

/4
-Q

U
A

T
T

R
O

: 
3

0
4

4
5

4
2

End Cap For:

 D-UTTB 2,5/4

3047293

T
B

-U
T

T
B

 2
,5

: 
3

0
4

4
6

3
6

T
B

-U
T

T
B

 2
,5

: 
3

0
4

4
6

3
6

T
B

-U
T

T
B

 2
,5

: 
3

0
4

4
6

3
6

T
B

-U
T

T
B

 2
,5

: 
3

0
4

4
6

3
6

T
B

-U
T

T
B

 2
,5

: 
3

0
4

4
6

3
6

6
x
 2

4
V

 F
u

s
e

s

D
D

FL
-4

U

End Cap For 

Fuses:

EPDDFL4U

2
x
 T

B
-U

T
 2

,5

 3
0

4
4

0
7

6

T
B

-U
T

 2
 5

/4
-Q

U
A

T
T

R
O

: 
3

0
4

4
5

4
2

T
B

-U
T

 2
 5

/4
-Q

U
A

T
T

R
O

: 
3

0
4

4
5

4
2

T
B

-U
T

 2
 5

/4
-Q

U
A

T
T

R
O

: 
3

0
4

4
5

4
2

T
B

-U
T

 2
 5

/4
-Q

U
A

T
T

R
O

: 
3

0
4

4
5

4
2

T
B

-U
T

 2
 5

/4
-Q

U
A

T
T

R
O

: 
3

0
4

4
5

4
2

T
B

-U
T

 2
 5

/4
-Q

U
A

T
T

R
O

: 
3

0
4

4
5

4
2

T
B

-U
T

 2
 5

/4
-Q

U
A

T
T

R
O

: 
3

0
4

4
5

4
2

T
B

-U
T

 2
 5

/4
-Q

U
A

T
T

R
O

: 
3

0
4

4
5

4
2

T
B

-U
T

 2
 5

/4
-Q

U
A

T
T

R
O

: 
3

0
4

4
5

4
2

End Cap For 

TB-UT 2,5:

3047028

G
ro

u
n

d
: 

3
0

4
4

0
9

2

2
x
 T

B
-U

T
 2

,5

 3
0

4
4

0
7

6

G
ro

u
n

d
: 

3
0

4
4

0
9

2

6
x
 2

4
V

 F
u

s
e

s

D
D

FL
-4

U

End Cap For 

Fuses:

EPDDFL4U

Allen Bradley 

1734 AENTR

Ethernet Interface

4x Single Slots

Allen Bradley 

1734-Top3

Reset Buttons:

McMaster Carr- 7400K41

A Chain Resets B Chain Resets

S
T

A
-A

1

S
T

A
-A

2

S
T

A
-A

3

S
T

A
-A

4

S
T

A
-A

5

S
T

A
-B

1

S
T

A
-B

2

S
T

A
-B

3

S
T

A
-B

4

S
T

A
-B

5

TB-1 TFB-1 TB-2TFB-2 End Clamp

E/UK 1

Row 1

Row 3

Row 2



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 13 0F

DRAWING NUMBER

DESCRIPTION BYDATE CHECKED APP

LT-EL-BL-EI

56

6 5

B
DRAWING DIRECTORY

LT-EL-BL-EI-PPS-1230-92

L
T

-E
L
-B

L
-E

I-
P

P
S

-1
2

3
0
-9

2

SEE SHEET 1

14

ROW 1:
SLOT MODULE SOCKET DESCRIPTION VENDOR

6ES7-151-1BA02-0AB0 N/A IM 151 SIEMENS

1 6ES7-138-4CA50-0AB0 6ES7-193-4CC20-0AA0 POWER MODULE PM-E SIEMENS

2 6ES7-138-4FA04-0AB0 6ES7-193-4CF40-0AA0 4/8 FDI 8 SAFE IN SIEMENS

3 6ES7-138-4FA04-0AB0 6ES7-193-4CF40-0AA0 4/8 FDI 8 SAFE IN SIEMENS

STA A1 STA/HLPRG/3PRG/24DC-AO [DIN] N/A THERMOCOUPLE SAFETY TRIP ALARM MOORE

STA A2 STA/HLPRG/3PRG/24DC-AO [DIN] N/A THERMOCOUPLE SAFETY TRIP ALARM MOORE

STA A3 STA/HLPRG/3PRG/24DC-AO [DIN] N/A THERMOCOUPLE SAFETY TRIP ALARM MOORE

STA A4 STA/HLPRG/3PRG/24DC-AO [DIN] N/A THERMOCOUPLE SAFETY TRIP ALARM MOORE

STA A5 STA/HLPRG/3PRG/24DC-AO [DIN] N/A THERMOCOUPLE SAFETY TRIP ALARM MOORE

ROW 2:
TB1 [5] [3] 1                                                               [1] 2                  [7] [3] 3            [1] 4             [7] [3] 5             [1] 6             [7] [3] 7             [1] 8             [7] [3] 9             [1] 10           [7]

TFB1 [6] 1>6                                                  [8] [10] 7>8              [9] [2]

BUTTON COMPONENT DESCRIPTION VENDOR

1 7400K41 POWER DISTRIBUTION BLOCK A MCMASTER

2 7400K41 POWER DISTRIBUTION BLOCK A MCMASTER

3 7400K41 POWER DISTRIBUTION BLOCK A MCMASTER

4 7400K41 POWER DISTRIBUTION BLOCK A MCMASTER

5 7400K41 POWER DISTRIBUTION BLOCK A MCMASTER

6 7400K41 POWER DISTRIBUTION BLOCK B MCMASTER

7 7400K41 POWER DISTRIBUTION BLOCK B MCMASTER

8 7400K41 POWER DISTRIBUTION BLOCK B MCMASTER

9 7400K41 POWER DISTRIBUTION BLOCK B MCMASTER

10 7400K41 POWER DISTRIBUTION BLOCK B MCMASTER

TFB2 [2] 1>2                                                     [9] [6] 3>8              [8]

TB2 [3] 1                                                   [1] 2                                                                [7] [3]3                 [1] 4             [7] [3] 5             [1] 6             [7] [3] 7             [1] 8             [7] [3] 9             [1] 10           [7] [5]

ROW 3:
SLOT MODULE SOCKET DESCRIPTION VENDOR

1 1734-AENTR N/A 24V DC EHTERNET ADAPTER AB

2 1734-IB8S 1734-TOP 3 AB INPUT F 8 SAFETY IN AB

3 1734-IB8S 1734-TOP 3 AB INPUT F 8 SAFETY IN AB

STA B1 STA/HLPRG/3PRG/24DC-AO [DIN] N/A THERMOCOUPLE SAFETY TRIP ALARM MOORE

STA B2 STA/HLPRG/3PRG/24DC-AO [DIN] N/A THERMOCOUPLE SAFETY TRIP ALARM MOORE

STA B3 STA/HLPRG/3PRG/24DC-AO [DIN] N/A THERMOCOUPLE SAFETY TRIP ALARM MOORE

STA B4 STA/HLPRG/3PRG/24DC-AO [DIN] N/A THERMOCOUPLE SAFETY TRIP ALARM MOORE

STA B5 STA/HLPRG/3PRG/24DC-AO [DIN] N/A THERMOCOUPLE SAFETY TRIP ALARM MOORE
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TB3-7

5 DI1

SEARCH BUTTON

P1-HII 1

SB3

 CABLE # 0001A

RED/WHT

GRN/WHT

TB1-16

C

A C

B D
+24V A

AW36

AW38
2 DI2

TB7-4
J2R-8

A C

RADIATION MONITOR FAIL

LOCATION 2

FOE AREA
RADIATION MONITOR

23ID

TB3-1

6 DI3
AW68

3 DI4

7 DI5

4 DI6

8 DI7

AW40

AW41

LT-EL-SR-EI LT-EL-SR-EI-PPS-0223-90

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3
-9

0

SEE SHEET 5

COMMON GROUP

TB1-16

A ½ SW1

SYSTEM

RESET

SW2

A CHAIN 

HARDWARE RESET

+24V A
AW44

X2.6X2.5

BW225 BW226

B CHAIN

POWER MONITOR

FROM B CHAIN

SI TOP UPS5005

TB1-14

B
+24V A

AW39,AW42

63

C

 CABLE # 0022A

SEE SHEET

57

RED/BLK

BEAM IMMINENT

BEACON FEEDBACK



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D
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D

C

B

A

12

REV

SHEETSCALE: N/A 4 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

AW138

AW64

A

8D0

STORAGE RINGSTORAGE RING PPS I/O BOX 23

SLOT 5

J2-M

TB-B12

SLOT 4 B CHAIN P1-HII 1 SEARCH LED

W26

SB3

 SEARCH

LEDTB-B11
W25

J2-L

AW50
J1-K

OUT1
1 3

J1-L24V A RTN

5

SLOT 4 B CHAIN P1-HII1 SEARCH SOUNDER

2

AW56
6

TB1-21

24V A RTN

TB-A11

TB-A12

W11

 SEARCH

SOUNDER
W12

 CABLE # 0020A

 CABLE # 0001A

 CABLE # 0002B

P1-HII 1

TB1-20

DO1

DO2

DO3

TB3-6

C A

TB3-6
D B

TB9-3

TB9-3

C A

D B

D

B

AW51

AW52

AW57

AW58
3

TB1-21

24V A RTN

DO4

TB11-3

TB11-3

C A

D BC

AW59

DO5  7

DO7  8

DO6  4

SPARE

PLUG DOOR STATUS LED
ON PLUG DOOR SWITCH A1  

ID 23

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3
-9

0

TB25-9

BK11

TB1-21

D

24V A 

RTN

AW60

P1-HII 1

A
W

6
1

A1

A2

COMMON GROUP

AW55

TB1-24

D
24V A RTN

SW2

LED

A CHAIN

HARDWARE FAULT 

AW53 AW54

D

AW136
OUT2

4 6
TB-B1

SLOT 4 B CHAIN P1-HII 1 SEARCH IN

W15

 SEARCH IN

PROGRESSTB-B2
W16

TB1-24

24V A RTN

P1-HII 1

C

AW137

AW138

PROGRESS BEACON

BEACON

SPARE

63

AW47 TB4-6
OUT0

0 2

TB1-20

AC

TB4-6

D B

C

AW48

AW49

K25

A1

A2

14 11

TB2
BW31BW32

+24V B

TB2

BW33 24V B 

RTN

24V A RTN

TB4-1

J2-A

J2-B

AC

TB4-1
D B

TB13-5

AC

TB13-5
D B

SEE SHEET 9

BLK

WHT

14 11

K23

A1

A2

BW35 BW34
TB2

+24V B

TB2

24V B RTN
BW36

 CABLE # 0002B

K23

K25

BLU/BLK

BLK/WHT

BLU/BLK

BLK/WHT

ORN

BLU

TB19-20

AC
J1-r

FRONT END SHUTTER

CONTROL FROM FOE

AW62



COMPUTER REPRODUCIBLE

REV
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A

B
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D
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12
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SHEETSCALE: N/A 5 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

AW84

AW74-AW80

A

4FD0

STORAGE RING PPS I/O BOX 23

SLOT 6

TB3-1

A

B

K3
11 14

K4
11 14

+24V A

DO0P   1

DO0M    2

K3
TB1-12

B
24V A RTN

A1

A2

C
TB3-1

D

TB1-12

AC

F9,2A

A CHAIN

BEAM IMMINENT

BEACON PERMIT

AW65

AW66

AW125 AW68

AW126

STORAGE RING 

J1-A

TBA
W17

TBA
W18

J1-B

1

2

P1-HII 1 BEAM

IMMINENT BEACON

TB3-2

A

B

C
TB3-2

D

J1-C

TBA
W3

TBA
W4

J1-D

2

14

P1-HII 1

RIA AREA SECURE

LED

DO1P    5
AW70

DO1M    6
AW71

B CHAIN

BEAM IMMINENT

BEACON PERMIT

A CHAIN

BEAM IMMINENT

BEACON PERMIT

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3
-9

0

SLOT 4 PIN 6 DI3  SEE 

SEE SHEET 3

COMMON GROUP

3.6K

63

 CABLE # 0001A

TB3-5

A

B

C
TB3-5

D

J1-I

TBA
W9

TBA
W10

J1-J

7

15

P1-HII 1

RIA BEAM DISABLED

LED

DO2P    9
AW81

DO2M    10
AW82

3.6K

DO3P   13

DO3M    14

K1

A1

A2

A CHAIN

BEAM IMMINENT

SIREN PERMIT

AW83

AW84

BLK

WHT

RED

GRN

GRN/BLK

ORN/BLK



COMPUTER REPRODUCIBLE

REV
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A
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SHEETSCALE: N/A 6 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

AW99

A

AW100-AW104

GATE 1

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

4/8 FDI
AW89

STORAGE RING PPS I/O BOX 23STORAGE  RING
SLOT 7

2 V1

AW90
1 DI0

AW91
9 DI4

AW92

GRN/BLK/WHT

10 V2

6 V1

5 DI1

13 DI5

14 V2

AW93ORN/GRN
4 V1

AW94BLK/WHT/RED
3 DI2

AW95WHT/BLK/RED
11 DI6

AW96

BLK/RED

12 V2

AW97
8 V1

AW98
7 DI3

SWA1

TB13-13

TB13-8TB1-15

TB1-16

C

C

BLU/WHT

RED/BLK/WHT

TB1-21

C

TB13-13

TB13-14

TB13-14

C

D

C

A

B

A

DB

TB13-11

TB13-11

TB13-12

TB13-12

C

C

A

A

D

D

B

B

TB13-8

CA

DB

15

16

DI7

V2SPARE

SPARE

SPARE

SPARE

SPARE

1 2

21

21

TB1-25

A

JUNCTION BOX JB-G-1 LOCATED

IN GATE 1 AREA P1

C

TB1-26

A C

TB1-27

A C

TB3-1

A C

TB3-1

B D

TB1-28

A C

A1

A2

A3

A

TB1-22

A C

TB1-23

TB1-24

A C

A C

SWA2

A

A

GATE 1

EMERGENCY ACCESS/EGRESS

BUTTON

A CHAIN

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3
-9

0

TB13-17

CA

AW99

GATE / LABYRINTH GROUP

63

BLK

WHT

RED

GRN

CABLE # 0194A

ORN/BLK/WHT

BLU/BLK/WHT

BLK/RED/GRN

TB1-21

CA

TB1-22

A C

TB1-23

TB1-24

A C

A C

BLK

WHT

RED

GRN

J1-R
BLU/WHTBLU/WHT

J1-S

J1-T

J1-U

BLK/RED

WHT/RED

ORN/RED

BLK/RED

WHT/RED

ORN/RED

P5 JB-G-1

J1-E

J1-F

BLK

WHT

READBACK

BLK

WHT BLU

ORN

GATE 1 SWITCHES A CHAIN

GATE 1

MAG LOCK

SW

CABLE # 0196A

CABLE # 0195A

CABLE # 0009A

DORTRONICS

MODEL 1110
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DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

AW205

A

GATE 1

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

8DI
AW105

STORAGE RING PPS I/O BOX 23STORAGE RING

SLOT 8

1 DI0
TB13-1

AW106
5 DI1

AW107
2 DI2

6 DI3

3 DI4

7 DI5

4 DI6

8

 ½ SEARCH BUTTON

DI7

TB1-16

D

A C

B D

A C

B D

+24V A

A C

B D

AW108TB13-1

TB13-2

TB13-2

TB13-15

TB13-15

TB1-1

A C

B D

A C

B D

A C

B D

TB1-1

TB1-2

TB1-2

TB1-17

TB1-17

SPARE

SPARE

SPARE

P1 SB-2

TB25-6

TB25-11
B

TB25-12
C

TB27-6

A CHAIN

ACCESS PERMIT

FROM EPS

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

JB-G-1

GATE 1

K7

11

14

A

D

A1

A2

GATE / LABYRINTH GROUP

 ½  BUTTON

GATE 1 ACCESS REQUEST

SPARE

SPARE

63

AW109

AW110

AW111

AW112

SEE

SHEET

15

AW205
EPS RTN

BLK

WHT

BLK

WHT

RED

GRN

WHT/RED/GRN

RED/BLK/GRN

BLK

WHT

K7

CABLE # 0190A

CABLE # 0193A

CABLE # 0009A

SEE

SHEET

15
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SHEETSCALE: N/A 8 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

AW122

A

AW123-AW126

GATE  1

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

4FDO AW113

STORAGE RING PPS I/O BOX 23 STORAGE RING
SLOT 9

1

TB13-7

DO0P

TB3-6

DO0M 2
AW114

K9
11 14

K10
11 14

+24V A 

DO1P 5

DO1M 6

GATE 1

A CHAIN

LOCK PERMIT

B CHAIN

GATE 1 LOCK PERMIT

EMERGENCY ACCESS/EGRESS 

LOCATED AT GATE 1

TB1-13

24V A RTN

DO3P 13

DO3M 14

TB13-10

TB1 IN JUNCTION BOX 

ADJACENT TO GATE 1

TB1-20

RED/WHT

GRN/WHT

TB3-7

TB3-1

C A

TB13-7

D B

TB13-10

C A

TB13-17

D B

TB1-13

A

F9,2A

9

10DO2M

DO2P

B

AW123 AW118

AW124

TB1-19

K9

A2

A1

A C

A C

TB13-16

C

K6
11 14

A

TB13-16

D B

TB1-31

C A

TB1-32

D B

SPARE

SPARE

AW115

AW116

AW120

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

B CHAIN

AREA NOT INTERLOCKED

JB-G-1

C A

C A

P1 GATE 1

AREA INTERLOCKED

SIGN A CHAIN

TB13-9

D B

GATE / LABYRINTH GROUP

AW121

AW122

GATE 1 

MAGNETIC

LOCK

63

AW123

P/O CABLE # 0009A

TB1-13

TB1-14

C A

C A

JB-G-1
P1 P5

BLK

WHT

J1-A
BLK BLK

J1-B
WHTRED

CABLE # 0195A

J1-G
RED

J1-H
GRN

W
H

T
/B

L
K

RED GRN BLK

CRASH BAR

RED/BLK RED BLK

A C

TB3-1

B D

R
E

D
R

E
D

/B
L

K

B
L

U
/R

E
D

RED/

GRN

EMERGENCY

ACCESS BUTTON

GRN/ORN/BLK

ORN/BLK/GRN
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SHEETSCALE: N/A 9 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

AW135

A

AW139-AW140

GATE  1

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

8D0

STORAGE RING PPS I/O BOX 23 STORAGE RING

SLOT 10

1

5

3

2

7

AW127

4

TB13-3
OUT0

0 2

SLOT 8 B CHAIN P1-SB2 

TB1-22

24V A RTN

AW130
OUT1

1 3

TB1-22

24V A RTN

8

SLOT 8 B CHAIN

6

DO0

DO1

C

DO4

DO3

DO2

DO5

DO6

DO7

A

TB13-3

D B

TB13-4

D B

C A

A

B

AW128

AW129

AW131

AW132

TB1-5

C A

TB1-6

C A

TB1-4

C A

TB1-4

D B
TB13-4

AW133

TB13-6
OUT2

4 6

TB1-22

24V A RTN

C A

TB13-6

D B

AW134

AW135

SLOT 8 B CHAIN ACCESS REQUEST

LED GATE 1

TB1-11

C A

TB1-12

C A

SPARE

SPARE

SPARE

JB-G-1 LOCATED IN GATE 1 AREA 

GATE 1 

ACCESS REQUEST LED

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

C

TB13-5

TB13-5

C A

D B

TB1-5

TB1-5

A

B

GATE 1

SEARCH IN 

PROGRESS SIGN

SPARE

D

C

SPARE

SEE SHEET 4

GATE / LABYRINTH GROUP

P1-SB2
YEL

RED

63

RED

GRN

RED

GRN

P1

ORN

BLU

WHT/BLK

RED/BLK

BLU/BLK

BLK/WHT

GRN/BLK

ORN/BLK

CABLE # 0009A
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SHEETSCALE: N/A 100F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP
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M

SEE SHEET 1

DRAWING DIRECTORY

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

SHEET LEFT BLANK

FOR FUTURE DATA
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DRAWING NUMBER

DESCRIPTION BY DATE CHK APP
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6 5

M

SEE SHEET 1

DRAWING DIRECTORY

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

SHEET LEFT BLANK

FOR FUTURE DATA

63
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DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

AW159

A

AW160

23ID

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

4/8 FDI
AW141

STORAGE RING I/O BOX 23 23ID STORAGE RING

SLOT 2

2 V1

AW142
1 DI0

TB15-1
9 DI4

10 V2

6 V1

5 DI1

TB15-1

TB15-4

TB15-4

TB17-3

TB17-3

A C

B D

TB1-1

TB1-2

TB1-9

TB1-10

SAFETY SHUTTER A CLOSED

POSITION SWITCH A1-1 N.O.

SAFETY SHUTTER A OPEN

POSITION SWITCH A2-1 N.O.

TB15-7

TB15-7

TB5-1

TB5-1

TB1-15

TB1-16

FRM-23 RAD MON

PHOTON SHUTTER A CLOSED

POSITION SWITCH A1- 1 N.O.

13  DI5

14  V2

4  V4

3  DI2

TB15-10

TB15-10

TB1-22

TB1-23

TB5-2

TB5-2

11 DI6

12  V2

8  V1

7  DI3

PHOTON SHUTTER A OPEN

POSITION SWITCH A3-1- N.C.

TB15-9

TB15-9

15  DI7

16  V2

N.O. 

COM 

FAULT A1

TB17-1

B D B

24V A 

RTNM

TB17-1

C A
+24V A

TB15-2

TB15-2

L+

E1

P
TB1-3

TB1-4

TB1-49

+

_

SAFETY SHUTTER A CLOSED
POSITION PROXIMITY SENSOR

AUXILIARY DEVICE 1
½ P/O PROXIMITY SENSOR

ZSS2/b00ca-1.68

TB17-2

A

 PROXIMITY SENSOR
FAULT TO SLOT 04 SEE SHEET 3

TB1 INSIDE JB-23ID-A LOCATED INSIDE FRONT END

TB1-20

TB1-21

PHOTON SHUTTER A CLOSED

POSITION SWITCH A2-1- N.O.

CENTRONIC

11.26-25

AW143

AW144

AW145

AW146

AW147

AW148

AW149

AW150

AW151

AW152

AW153

AW154

AW155

AW156

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

ALL CHANNELS SUMMED

TB1-14

TB1-14

A

F10,2A

TB1-19

TB1-23A1 A2

K5

+24V A

24V A RTN

K5

23

24

C

C

AW320

AW321

(REF)

(REF)

ID BEAMLINE GROUP

TB17-4

C A
TB17-4

D B

A

B

A

B

A

B

B

A

B

A

A

B

AW157

AW158 AW159

AW325

AW326

C

D

C

D

C

C

D

D

C

C

D

D

63

SEE SHEET 31

K1

A C

B D

LOW

A C

B D

HIGH

FRM-23 RAD MON

RED

GRN

BLK

WHT

WHT/BLK

RED/BLK

RED

WHT

RED

WHT

RED

WHT

BLK

WHT

BLK

GRN

RED

WHT

RED

WHT

RED

GRN

CABLE # 0013A

CABLE # 0013A

BLU/RED

RED/GRN

RED/WHT

GRN/WHT

WHT/RED

ORN/RED

CABLE # 

0016A

CABLE # 

0016A
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SHEETSCALE: N/A 13 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

AW176

A

AW177-AW180

23ID

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

4/8 FDI
AW161BLK

J1-A

SLOT 3

2 V1

RED
J1-B 1 DI0

WHT
J1-C 9 DI4

GRN
J1-D 10 V2

ORN

6 V1

BLU

5 DI1

13 DI5

14 V2

4 V1

3 DI2

11 DI6

12 V2

8 V1

7 DI3

TB19-1

TB19-3

TB15-14

TB19-1

TB19-2

TB19-2

TB19-3

C

D

C

A

B

A

DB

DB

CA

TB27-1

TB27-1

TB27-2

TB27-2

C

C

A

A

D

D

B

B

TB15-14

15

16

DI7

V2

J1-E

J1-F

SW4

4 3

1 2

TB15-16

FOE PPS ENCLOSURE

A1

A2

A CHAIN 23ID

FOE SECURE

A CHAIN 23ID BEAMLINE

FRONT END ENABLE SRU

(SHOWN KEY RELEASED, DISABLED)

TB15-16

AW162

AW163

AW164

AW165

AW166

AW167

AW169

AW170

AW171

AW172

AW173

AW174

AW43

AW176

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0ID BEAMLINE GROUP

SW BLOCK 1

SW BLOCK 1

A

B

A

B

C

D

C

D

63

TB1-32

TB1-33
SAFETY SHUTTER B OPEN

POSITION SW A4-1 N.C.

TB5-4

FRM-23 RAD MON FAIL

TB1-36

TB1-37

CABLE # 0016A

J1 AMPHENOL 97 SERIES 32-414

NORMAL ORIENTATION

TB27-7

TB27-7

DB

CA

1 2

½ SW10

FRONT END PPS

SYSTEM RESET

SPARE

CA

A C

TB17-2

PROXIMITY AMP 

FAULT FROM 

SHEET 3

CABLE # 0013A

RED

VIO

GRY

TAN

PNK

BLU/WHT

BLK/WHT

GRN/BLU/ORN

ORN/BLK/GRN



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 14 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

AW191

A

AW192-AW195

23ID

LT-EL-SR-EI

8DI
AW181

STORAGE RING I/O BOX 23

J1-J

SLOT 5

1  DI0

AW182
J1-K

J1-L

J1-M

TB19-5

TB19-5

TB19-6

TB19-6

C

D

C

A

B

A

DB

5  DI1

2  DI2

6  DI3

WATER PERMIT

FRONT END RESET

J1-N 3  DI4

J1-P

J1-Q

J1-R

TB19-7

TB19-7

TB19-8

TB19-8

C

D

C

A

B

A

DB

7  DI5

4  DI6

8  DI7

SHUTTER L1A1 CLS

SHUTTER L1A3 CLS

SHUTTER L2A2 CLS

SHUTTER L2A4 CLS

STATUS BIT FROM FOE CHAIN A   BIT1

STATUS BIT FROM FOE CHAIN A   BIT2

STATUS BIT FROM FOE CHAIN A   BIT3

STATUS BIT FROM FOE CHAIN A   BIT4

STATUS BIT FROM FOE CHAIN A   BIT5

STATUS BIT FROM FOE CHAIN A   BIT6

STATUS BIT FROM FOE CHAIN A   BIT7

STATUS BIT FROM FOE CHAIN A   BIT8

FOE PPS ENCLOSURE

PM – E         SLOT

2
TB19-9

CA

A4

TB19-9

DB
3

J1-S

J1-T

FOE +24V A

FOE 24V A RTN

POWERS STORAGE RING

ISOLATED INPUT MODULE

4

AW183

AW184

AW185

AW186

AW187

AW188

AW189

AW190

AW191

ISOLATED POWER

MAKE NO CONNECTIONS

ID BEAMLINE GROUP

63

LT-EL-SR-EI-PPS-0223-90

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3
-9

0

STATUS FROM 23ID FOE

23ID-FOE SUM OF FAULTS

SPARE

1A

7

FOE +24V A 

PS IN I/O BOX

FOE +24V A RTN

VIO

GRY

PNK

TAN

RED/GRN

RED/YEL

RED/BLK

WHT/BLK

WHT/RED

WHT/GRN



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 15 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

AW205

A

23ID

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

4FDO

STORAGE RING I/O BOX 23 23ID FOE PPS ENCLOSURE

SLOT 7

1DO0P

DO0M 2

DOIP 5

DOIM 6

J1-W

J1-X

9

10

DO2P

DO2M

TB27-8

TB27-8

C

D B

TB19-21

TB19-11

TB19-11

C A

D B

TB27-6

C A B D

BEAMLINE FRONT END

ENABLE KEY RELEASE

SOLENOID

KEY REMOVAL ENABLE

AW196

AW197

AW201

AW198

AW199

GRN

23ID FRONT END PHOTON AND

SAFETY SHUTTERS CLOSED

A CHAIN

TB27-6

TB25-6

TB25-13

A

A

B

ID PPS CLOSE SHUTTERS

REQUEST TO EPS

AW200

TB25-7

C

TB25-11

C

EPS +24V A

EPS 

RTNURN

K15

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

A1

A2

11

14

ID BEAMLINE GROUP

AW202

AW203

AW204

AW205

C

D

DO3P

DO3M

13

14

63

AW217

AW216

A1

A2

K15

K19 ID SAFETY SHUTTER OVER TEMP

PHOTON SHUTTER INTERLOCK

CABLE # 0011A

A

A

CABLE # 0011A

SEE SHEET 7

FE CRITICAL DEVICE

PERMIT A

( RAD MON SHUTDOWN )

KEY RELEASE

ENABLE PANEL

RTN

WHT/BRO

WHT/ORN

BLU

YEL

BLU/BLK

GRN/BLK/WHT

RED/GRN

BLK/WHT



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 16 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

AW215

A

AW218

23ID

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

8D0

STORAGE RING PPS I/O BOX 23 23ID FOE

SLOT 8

1DO0 J1-e

TB19-14

AC
FRONT END DEVICES OPEN

5DO1 J1-f

TB19-14

BD
MASTER SHUTTERS EPICS ENABLED

2DO2 J1-g

TB19-15

AC BEAM LINE ENABLED (LATCHED)

6DO3 J1-h

TB19-15

BD
FRONT END CRITICAL DEVICE PERMIT A

3DO4 J1-j

TB19-16

AC
FOE RAD MONITOR CLOSED SHUTTERS

7DO5 J1-k

TB19-16

BD
FOE SHUTTER PERMIT READ BACK

4DO6 J1-m

TB19-17

AC
FRONT END SHUTTERS CONFLICT

8DO7 J1-n

TB19-17

BD
I/O BOX CONNECTED TO FOE

J1-p

TB1-17

A

24V MODULE POWERJ1-r

TB1-22

D

24V MODULE POWER+24V A

24V A RTN

WHT/BLK/YEL

WHT/BLK/BLU

WHT/BLK/BRO

WHT/BLU/ORN

WHT/BLK/GRY

WHT/BLK/VIO

WHT/BLK/BLK

WHT/RED/BLK

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

ISOLATED POWER

MAKE NO CONNECTIONS

TB19-18

A

TB19-18

B

ID BEAMLINE GROUP
AW214

AW215

C

D

63

STATUS FROM 23ID FRONT END

WHT/RED/RED

WHT/RED/GRN

AW206

AW207

AW208

AW209

AW210

AW211

AW212

AW213

24V B RETURN
RED/YEL

A CHAIN ON LINE

PART OF ENABLE PANEL
TB27-6B

VIOLET



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 17 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

LT-EL-SR-EI

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

TB25-1

A

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

A

SAFETY SHUTTER CLOSED

SW A1-2 N.C.

TB15-3TB1-6

TB1-5

CABLE #

TB25-1

B
SAFETY SHUTTER OPEN

SW A2-2 N.C.

TB15-3TB1-8

TB1-7

CABLE #

TB25-3

A
PHOTON SHUTTER CLOSED

SW A1-2 N.O.

TB15-11TB1-25

TB1-24

CABLE #

TB25-3

B

TB1-18

STORAGE RING FRONT END

PPS I/O BOX 23  TO EPS RACK

23ID

TB25-5

A

TB15-11TB1-27

TB1-26

TB25-5

B

TB15-12TB1-28

TB25-6TB15-12TB1-29

TB15-21

JB-23ID-A

BMPS OPEN

SW2-2

BMPS CLOSED

SW1-1 TB1-45

EPS

+24V A

LT-EL-SR-EI-PPS-0223-90

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

K5

43

44

PHOTON SHUTTER

OPEN POSITION

ID BEAMLINE GROUP

C

B

A

B

A

B

B

AW327

AW328

AW329

A
W

3
3

0
A

W
3

3
1

AW332

AW333

AW334
AW334

C

D

C

D

C

D

63

B

D

A

D

C

D

C

D

D

CABLE # 0016A

BLK

WHT

ORN/GRN

BLK/RED/WHT

WHT/BLK/RED

RED/BLK/WHT



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D
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D

C

B

A

12

REV

SHEETSCALE: N/A 18 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

A

23ID

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

TB25-7

B

TB15-17 TB1-38

JB-23ID-A

TB1-39TB15-17

23ID

FRONT END

PHOTON SHUTTER 

AIR SOLENOID

23ID

FRONT END

PHOTON SHUTTER AIR

SOLENOID COMMAND

TB15-18 TB1-40

JB1

TB1-41TB15-18

23ID

SAFETY SHUTTER A

AIR SOLENOID

23ID

SAFETY SHUTTER A

 AIR SOLENOID

COMMAND

TB16-16 TB2-35

JB-23ID-B

TB2-36TB16-16

TB25-9

A

TB15-19 TB1-42

JB1

TB1-43TB15-19

FRONT END

CRITICAL DEVICES 

AIR SUPPLY SOLENOID

23ID

FRONT END

 SHUTTER AIR SUPPLY

SOLENOID COMMAND

23ID

SAFETY SHUTTER B

 AIR SOLENOID

COMMAND 23ID

SAFETY SHUTTER B

AIR SOLENOID

TB19-10

B D

TB19-10

A CFRONT END AIR SUPPLY

ENABLE FROM FOE

KIRK KEY

23ID BEAMLINE

ENABLE SRU

TB27-3

B D

TB27-3

C A

TB25-7

A

EPS RTN

SW2

3 4

23ID BEAMLINE

ENABLE SRU

TB27-4

D

TB27-4

C A

SW3

3 4

TB25-6

EPS +24V

B

TB25-10

A

23ID SRU KEY

RELEASE ENABLE SWITCH

TB27-5

D

TB27-5

C A B

TB25-10

B

23ID

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

I/O BOX 23

I/O BOX 23

TB25-4

B

TB15-13 TB1-30

TB1-31TB15-13

23ID

BMPS

AIR SOLENOID

ID BEAMLINE GROUP

SW BLOCK 3

SW9

TB19-12

A

TB19-12

B

TB25-8

A

TB19-19

A

TB19-19

B

TB25-8

B

TB20-13

A

TB20-13

B

D

C

D

C

C

D

D

C

C

D

AW335 AW336

AW337 AW338

C D

C D

AW341

AW342

AW343
AW344

AW346

C

AW347

A
W

3
4

5

D

AW348

AW349AW350

AW351

AW352

AW352

D

C

C

C

D

C
D

D

63

B

A

B

A

A

B

B

A

A

B

B D

ID SAFETY SHUTTER OVER TEMP

PHOTON SHUTTER INTERLOCK

CLOSES SHUTTER ON OVER TEMP

 REF. AW205SEE

SHEET 14

BA

ENABLE CONTACTS
BEAM LINE

J1-ZJ1-Y

BA

ENABLE CONTACTS
BEAM LINE

J1-pJ1-n

TB15-20

CA
TEST JUMPER GROUND

FOR FRONT END

SHUTTER TESTING

J1-U

J1-V

BA

ENABLE CONTACTS
BEAM LINE

J2-bJ2-a

BLK/WHT/ORN

BLU/WHT/ORN

ORN/WHT/BLK

WHT/ORN/RED

WHT/GRN/RED

RED/GRN/BLK

WHT/RED/BLU

BLK/WHT/GRN

GRN/WHT/BLK

RED/BLK/GRN

CABLE # 0016A

CABLE # 0017B

CABLE # 0016A



L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3
-9

0

COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D
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B

A

12

REV

SHEETSCALE: N/A 190F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

LT-EL-SR-EI

63

BEAMLINE ENABLE PANEL

LT-EL-SR-EI-PPS-0223-90

4 3

21

I/O BOX ID

KIRK KEY

TB27-1

CA

D

B

CA

DB

TB27-2

TB27-2

TB27-1

N.O.C
D

CA

DB

TB27-7

TB27-7

 

SW3

21

OFF LINE

SW4

FRONT END 

PPS RESET A

43
D

CA

DB

TB27-3

TB27-3

ID BEAMLINE 

ENABLE SRU

SW2

43

D
CA

DB

TB27-4

TB27-4

ID BEAMLINE 

ENABLE SRU

SW3

N.O.C
D

CA

DB

TB27-5

TB27-5

3ID ENABLE SWITCH 

½ SW9

D

D CA

DB

TB27-6

TB27-6

 KEY 

RELEASE

KIRK 

KEY 

SOLENOID

TB27-8

CA

B

TB27-8

 

FE CRITICAL DEVICE 

PERMIT A

D

4 3

12

TB28-1

CA

D

B

CA

DB

TB28-2

TB28-2

TB28-1

SW1
DI/O BOX ID

KIRK KEY

TB28-3

CA

B

TB28-3

 

FE CRITICAL DEVICE 

PERMIT B

D

½ SW10

N.O.C
D

CA

DB

TB28-4

TB28-4

FRONT END 

PPS RESET B

½ SW10

(Shown in the rotated left position ‘CLOSED’)

(Shown in the key released position)

(Shown in the key released position)

SW1

SW2

SW3

SW4

KIRK KEY 

SRU UNIT

KEY

GRN

RED

BRN

ORA

WHT/YEL

WHT/GRN

WHT/RED

WHT/BLK

YEL

BLU

RED

RED/YEL

RED/BLK

VIOLET

GRY

TAN

PINK

WHT/VIO
GRN

GRN

WHT/ORN

WHT/GRY

RED/GRN

WHT/BLK/RED

WHT/BLU

WHT/BRN

RED/BRN

WHT

BLK

RED



COMPUTER REPRODUCIBLE

REV
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A

B

C
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SHEETSCALE: N/A 200F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

SHEET LEFT BLANK

FOR FUTURE DATA

63



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 21 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

A

23BM

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

4/8 FDI
AW219

STORAGE RING I/O BOX 2323BM STORAGE RING

SLOT 2

2 V1

AW220
1 DI0

TB21-1
9 DI4

10 V2

6 V1

5 DI1

TB21-1

TB21-4

TB21-4

TB17-5

TB17-5

A C

B D

TB1-1

TB1-2

TB1-7

TB1-8

SAFETY SHUTTER A CLOSED
POSITION SWITCH A1-1 N.O.

POSITION SWITCH A2-1 N.O.
SAFETY SHUTTER A OPEN

TB21-5

TB21-5

TB21-7

TB21-7

TB1-10

TB1-9

TB1-15

TB1-16

SAFETY SHUTTER A OVER  TEMP
SWITCH – OPENS ON OVER TEMP

POSITION SWITCH A1- 1 N.O.
PHOTON SHUTTER A CLOSED

13  DI5

14  V2

4  V4

3  DI2

TB21-6

TB21-6

TB1-22

TB1-23

TB1-11

TB1-12

11 DI6

12  V2

8  V1

7  DI3

POSITION SWITCH A3-1- N.C.

PHOTON SHUTTER A OPEN

SAFETY SHUTTER A OVER  TEMP
SWITCH – OPENS ON OVER TEMP

TB21-9

TB21-9

15  DI7

16  V2

N.O. 

COM 

FAULT A

TB17-1

B

24V A 

RTNM

TB17-1

C A
+24V A

TB21-2

TB21-2

L+

E2

P
TB1-2

TB1-2

TB1-21

+

_
CENTRONIC

11.26-25

23BM SAFETY SHUTTER A CLOSED

POSITION PROXIMITY SENSOR

AUXILIARY DEVICE 1
½ P/O PROXIMITY SENSOR

ZSS2/b00ca-1.68

TB17-2

A

 PROXIMITY SENSOR SHEET 3
FAULT TO SLOT 4

TB1 INSIDE JB-23BM-A LOCATED INSIDE FRONT END

TB1-20

TB1-21

PHOTON SHUTTER A CLOSED

POSITION SWITCH A2-1- N.O.

AW221

AW222

AW223

AW224

AW225

AW226

AW227

AW228

AW229

AW230

AW231

AW232

AW233

AW234

AW355

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

ALL CHANNELS SUMMED

TB1-14

B

TB1-14

A

F10,2A

TB21-10

TB21-10

TB1-19

TB1-23A1 A2

K13

+24V A

24V A RTN

K13

23

24

D

D

BM BEAMLINE GROUP

TB17-6

C A
TB17-6

BD

A

B

A

B

A

B

B

A

A

B

B

A

A

B

A

B

AW320

AW354

AW355

AW236

AW237 AW238

AW321

C

D

(REF)

(REF)

C

D

D

C

C

D

D

C

C

D

C

D

C

D

D

63

A2

A1

CABLE # 0018A

K2



COMPUTER REPRODUCIBLE

REV
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SHEETSCALE: N/A 22 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

A

23BM

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

AW254

AW255-AW258

4/8 FDI
AW239

STORAGE RING I/O BOX 23

ORN
J1-1

SLOT 3

2 V1

AW240BLU
J1-2 1 DI0

RED/BLK
J1-3 9 DI4

WHT/BLK
J1-4 10 V2

ORN
6 V1

BLU
5 DI1

13 DI5

14 V2

4 V1

3 DI2

11 DI6

12 V2

8 V1

7 DI3

TB23-1

TB23-3

TB21-14

TB23-1

TB23-2

TB23-2

TB23-3

C

D

C

A

B

A

DB

TB21-15

TB21-15

DB

CA

CA

DB

TB29-1

TB29-1

TB29-2

TB29-2

C

C

A

A

D

D

B

B

15

16

DI7

V2

J1-5

J1-6

SW7

1 2

3 4

FOE PPS ENCLOSURE

A1

A2

A CHAIN 23BM

FOE SECURE

SPARE INPUTS

A CHAIN 23BM BEAMLINE

FRONT END ENABLE SRU

(SHOWN KEY CAPTURED, ENABLED)

TB21-14

TB21-16

TB21-16

AW241

AW242

AW243

AW244

AW245

AW246

AW247

AW248

AW249

AW250

AW251

AW252

AW253

AW254

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0BM BEAMLINE GROUP

SW BLOCK 1

SW BLOCK 1

A

B

A

B

C

C

D

D

63

TB1-32

TB1-33

SAFETY SHUTTER B OPEN

POSITION SW A4-1 N.C.

TB1-34

TB1-35

SAFETY SHUTTER B OVER  TEMP

SWITCH – OPENS ON OVER TEMP A3

TB1-36

TB1-37

SAFETY SHUTTER B OVER  TEMP

SWITCH – OPENS ON OVER TEMP A4

CABLE # 0018A

CABLE # 0018A



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 23 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

A

23BM

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

AW269

AW270-AW273

8DI
AW259

STORAGE RING I/O BOX 23

J1-9

SLOT 5

1  DI0

AW260
J1-10

AW261
J1-11

J1-12

TB23-5

TB23-5

TB23-6

TB23-6

C

D

C

A

B

A

DB

5  DI1

2  DI2

6  DI3

 A CHAIN FOE PHOTON SHUTTER A OPEN

 A CHAIN FOE ONLINE

J1-13 3  DI4

J1-14

J1-15

J1-16

TB23-7

TB23-7

TB23-8

TB23-8

C

D

C

A

B

A

DB

7  DI5

4  DI6

8  DI7

 A CHAIN EESE ONLINE

A CHAIN EESE SECURE

FOE TRIP

SPARE

STATUS BIT FROM FOE CHAIN A   BIT1

STATUS BIT FROM FOE CHAIN A   BIT2

STATUS BIT FROM FOE CHAIN A   BIT3

STATUS BIT FROM FOE CHAIN A   BIT4

STATUS BIT FROM FOE CHAIN A   BIT5

STATUS BIT FROM FOE CHAIN A   BIT6

STATUS BIT FROM FOE CHAIN A   BIT7

STATUS BIT FROM FOE CHAIN A   BIT8

FOE PPS ENCLOSURE

PM – E         SLOT

2
TB23-9

CA

A4

TB23-9

DB
3

J1-17

J1-18

FOE +24V A

FOE 24V A RTN

POWERS STORAGE RING

ISOLATED INPUT MODULE

EESE TRIP

4

AW262

AW263

AW264

AW265

AW266

AW267

AW268

AW269

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

ISOLATED POWER

MAKE NO CONNECTIONS

BM BEAMLINE GROUP

63



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 24 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

A

23BM

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

AW279

4FDO

STORAGE RING I/O BOX 23 23BM FOE PPS ENCLOSURE

SLOT 7

1DO0P

DO0M 2

DOIP 5

DOIM 6

J1-21

J1-22

9

10

DO2P

DO2M

TB23-20

TB23-20

C A

D B

TB23-19

TB23-11

TB23-11

C A

D B

TB29-6

C A B D

J1-25

J1-26

BEAMLINE FRONT END

ENABLE KEY RELEASE

SOLENOID

KEY REMOVAL ENABLE

AW274

AW275

AW276

AW277

GRN

FRONT END PHOTON AND

SAFETY SHUTTERS CLOSED

A CHAIN

SPARE

TB29-6

CABLE # 0012A

TB26-11

C

TB26-7

CEPS 

RTNURN

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

TB26-6

TB26-13

B

K17

11

14

EPS 

+24V

BM PPS CLOSE SHUTTERS

REQUEST TO EPS

(SHUTTERS CLOSED)

AW278

AW279

A1

A2

BM BEAMLINE GROUP

AW280

AW281

AW356

AW357

D

C A

63

13

14

DO3P

DO3M

AW292

AW293

A1

A2

K17

K21
BM SAFETY SHUTTER OVER TEMP

PHOTON SHUTTER INTERLOCK



COMPUTER REPRODUCIBLE

REV
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A

B

C

D
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A

12
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SHEETSCALE: N/A 25 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

A

23BM

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

AW291

8D0

STORAGE RING PPS I/O BOX 23 23BM FOE

SLOT 8

1DO0 J1-27

TB23-14

AC
 A CHAIN RESET COMMAND

5DO1 J1-28

TB23-14

BD
A CHAIN BEAMLINE SECURE READBACK

2DO2 J1-29

TB23-15

AC
A CHAIN SHUTTERS CLOSED READBACK

6DO3 J1-30

TB23-15

BD
A CHAIN BEAMLINE ENABLE STATUS

3DO4 J1-31

TB23-16

AC

A CHAIN FRONT END SHUTTER

PERMIT A (MASTER SHUTTER)

7DO5 J1-32

TB23-16

BD
SPARE

4DO6 J1-33

TB23-17

AC
SPARE

8DO7 J1-34

TB23-17

BD
SPARE

J1-35

TB1-9

A

24V MODULE POWERJ1-36

TB1-9

B

24V MODULE POWER+24V A

24V A RTN

AW282

AW283

AW284

AW285

AW286

AW287

AW288

AW289

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

ISOLATED POWER

MAKE NO CONNECTIONS

TB23-18

A

TB23-18

B

BM BEAMLINE GROUP

AW290

AW291

C

D

63
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A

B

C

D
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D
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SHEETSCALE: N/A 26 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

A

23BM

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

TB26-1

A
SAFETY SHUTTER OPEN

SW A1-2 N.O.

TB21-3TB1-6

TB1-5

CABLE #

TB26-1

B
SAFETY SHUTTER OPEN

SW A2-2 N.C.

TB21-3TB1-8

TB1-7

CABLE #

TB26-3

A
PHOTON SHUTTER OPEN

SW A1-2 N.O.

TB21-11TB1-25

TB1-24

CABLE #

TB26-3

B

TB1-18

TB26-5

A
BMPS OPEN

SW2-1

TB21-11TB1-27

TB1-26

CABLE #

TB26-6TB21-12TB1-29

TB1-28

CABLE #

JB1 23BM

PPS I/O BOX 23 TO EPS RACK

TB26-5

B

TB21-12

BMPS CLOSED

SW1-1 TB21-21

CABLE # 0018A

TB1-45

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

K13
43

44

PHOTON SHUTTER

OPEN POSITION

BM BEAMLINE GROUP

A

B

A

B

C

B

AW358

AW359

AW360

A
W

3
6

1
A

W
3

6
2

AW363

AW364

AW365

AW365

C C

D D

C C

D

D C

A D

D

63

B

D
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A
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D
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SHEETSCALE: N/A 27 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY H

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

A

23BM

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

TB21-17 TB1-38

JB-23ID-A

TB1-39TB21-17

23BM

FRONT END

PHOTON SHUTTER 

AIR SOLENOID

23BM

FRONT END

PHOTON SHUTTER AIR

SOLENOID COMMAND

TB21-18 TB1-40

JB1

TB1-41TB21-18

23BM

SAFETY SHUTTER A

AIR SOLENOID

23BM

SAFETY SHUTTER A

 AIR SOLENOID

COMMAND

TB22-16 TB2-36

JB-23ID-B

TB2-35TB22-16

TB26-9

A

TB21-19 TB1-42

JB1

TB1-43TB21-19

FRONT END

CRITICAL DEVICES 

AIR SUPPLY SOLENOID

23BM

FRONT END

 SHUTTER AIR SUPPLY

SOLENOID COMMAND

23BM

SAFETY SHUTTER B

 AIR SOLENOID

COMMAND 23BM

SAFETY SHUTTER B

AIR SOLENOID

TB23-10

B D

TB23-10

A C

FRONT END AIR SUPPLY

ENABLE FROM FOE

BM 23 BEAMLINE

ENABLE SRU

TB29-3

B D

TB29-3

C A

TB26-7

A

EPS RTN

SW3

3 4

23BM BEAMLINE

ENABLE SRU

TB29-4

D

TB29-4

C A

SW7

3 4

TB26-6

EPS +24V

B

TB26-10

A

23BM SRU KEY

RELEASE SWITCH

TB29-5

D

TB29-5

C A B

TB26-10

23BM

23BM

B

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

I/O BOX 23

I/O BOX 23

TB26-4

B

TB21-13 TB1-30

TB1-31TB21-13

23ID

BMPS

AIR SOLENOID

BM BEAMLINE GROUP

SW BLOCK 3

SW11

TB26-7

B

BA

ENABLE CONTACTS
BEAM LINE

TB23-12

A

TB23-12

B

TB26-8

A

BA

ENABLE CONTACTS
BEAM LINE

TB23-19

A

TB23-19

B

TB26-8

B

BA

ENABLE CONTACTS
BEAM LINE

TB23-13

A

TB23-13

B

C

B

A

D

A

B

B

A

A

B

AW366 AW367

AW368 AW370

AW371 AW372

AW375

AW374

AW376 AW377

AW383

AW379

AW381

AW382

AW380
AW383

A
W

3
7

8

D C D A

D

CDCC

C C

D

C

D C D D

C

C

D

D
C

D

63

B

C A

A B

K21 K14

11 1114 14

BM SAFETY SHUTTER OVER TEMP

PHOTON SHUTTER INTERLOCK

CLOSED SHUTTER ON OVER TEMP

AW384 AW385
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SHEETSCALE: N/A 280F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

SHEET LEFT BLANK

FOR FUTURE DATA
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SHEETSCALE: N/A 290F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

SHEET LEFT BLANK

FOR FUTURE DATA
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SHEETSCALE: N/A 30 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

SHEET LEFT BLANK

FOR FUTURE DATA
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C
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SHEETSCALE: N/A 31 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

LT-EL-SR-EI

5

6 5

LT-EL-SR-EI-PPS-0223-90 M

SEE SHEET 1

DRAWING DIRECTORY

2   L+ SLOT 00

3

A4

IMI151-3

OUT +

OUT 
_S

W
1+ IN

_ IN

6EP1-933-2EC41

15A 2.5KW 

CAPACITOR BACKUP

AW301

AW300

A CHAIN POWER MONITOR

TO B CHAIN I/O

+ 

_

LI

N

G

TB3-31

FUSED POWER

CORD 2A

6EPI-333-3BADD

24V @ 5A  

A CHAIN

+24V WIRES ARE RED

24V RTN WIRES ARE BLK

SIGNAL WIRES ARE ORN

1

2

3

4

5

6

7

8

9

10

SW1

BACKUP SW SETTINGS

X

X

X

X

X

X

X

X

X

X

TB1-4

D

TB1-4

C A

F4,2A
BAW304

2   L+ SLOT 1

3

A4

PM-E DC 24-48
TB1-5

D

TB1-5

C A

F5,2A
B

AW307
AW306

TB1-7

D

TB1-7

C A

F7,2A
B

TB1-8

D

TB1-8

C A

F8,2A
B

TB1-11

D

TB1-11

C A

F11,2A
B

AW319

AW318

TB1-12

C A

F12,2A AW125
TB1-12

DB

TB1-13

C A

F13,2A AW123
GATE LOCK

TB1-13

DB

TB1-14

C A

F14,1A AW320 PROXIMITY SENSOR

AUX DEVICE #1

TB1-14

DB

TB1-15

C A

F15,2A AW322
ETHERNET SWITCH 1

TB1-15

DB

AW126

AW124

AW321

AW323

AW305

TB1-20

DBTB1-24

CA
THRU

AW298

AW299

TB1-2

CA

F2,6A

TB1-2

DB

TB1-1

CA

F1,6A

TB1-1

DB

T
B

1
-3

C

A

F
3
,2

A

HIGHEST WIRE REF DES IN A CHAIN

AW294

AW295

AW296

AW297

AW302

AW324

A
W

3
0

3

TB1-16

DB
TB1-19

CA
THRU

AW310
AW311

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3
-9

0

A

AW312
AW313

2   L+ SLOT 1

3

A4

PM-E DC 24-48

2   L+ SLOT 6

3

A4

PM-E DC 24-48

2   L+ SLOT 6

3

A4

PM-E DC 24-48

BEAM IMMINENT BEACONS

POWER DISTRIBUTION

COMMON GROUP

COMMON GROUP

BM BEAMLINE GROUP

ID BEAMLINE GROUP

2   L+ SLOT 00

3

A4

IMI151-3
TB1-6

D

TB1-6

A

F6,2A
B

AW309
AW308

ID BEAMLINE GROUP

TB1-9

D

TB1-9

C A

F9,2A
B

AW315

AW314
2   L+ SLOT 00

3

A4

IMI151-3
BM BEAMLINE GROUP

TB1-10

D

TB1-10

C A

F10,2A
B

AW317

AW316
2   L+ SLOT 1

3

A4

BM BEAMLINE GROUP
PM-E DC 24-48

X2.5 X2.6

C

63

11

12

X

X

SEE SHEET 5

SEE SHEET 8

SEE SHEET 12

SEE 

SHEET

35
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SHEETSCALE: N/A 320F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP
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6 5

M

SEE SHEET 1

DRAWING DIRECTORY

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

L
T

-E
L
-S

R
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P

P
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-0
2

2
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SHEETSCALE: N/A 330F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

SHEET LEFT BLANK

FOR FUTURE DATA
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SHEETSCALE: N/A 34 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

BW12

BW13-BW16

B
COMMON GROUP

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

1734-IB8S
BW1

STORAGE RING PPS I/O BOX 23STORAGE RING

RED
J2-C

P1-HII 1

EMERGENCY STOP

B CHAIN

1 2

21

SLOT 1

L6 T03
TBBW17

BW2GRN
J2-D

BW3ORN
J2-E

BW4
J2-F

SHIELD

CABLE # 0002B

4
TBBW18

5
TBBW19

6
TBBW20

BW5BLK

BW6WHT

BW7

BW8
CABLE # 0021B

BW9

BW10

BW11

BW12

TB4-2

TB4-2

TB4-3

TB4-3

TB4-15

TB6-1

TB6-2

TB6-4

TB8-1

TB8-2

TB8-4

CA

C

D

C

DB

A

A C

B D

BLU

L0 I0

L1 I1

L7 T1M

R6 T2

L2 I2

L3 I3

R7 T3M

L10 T0

R0 I4

R1 I5

L11 T1M

R10 T2

R2 I6

R3 I7

R11 T3M

B D

A

B

0

1

2

3

TB6-1

TB6-2

A C

B D

4

5

TB8-1

TB8-2

A C

B D

6

7

SPARE

SPARE

SPARE

SPARE

I D 23 PLUG DOOR

SWITCH B1

B CHAIN

OMRON

D4NS-4F

D4DS-K1

ACTUATOR

33

34

SHIELD

RED

GRN

CABLE # 0021B

I D 23 PLUG DOOR

SWITCH B2

B CHAIN

33

34

SHIELD

63

OMRON

D4NS-4F

D4DS-K1

ACTUATOR
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SHEETSCALE: N/A 35 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

BW23

B
COMMON GROUP

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

1734-IB8
BW17

STORAGE RING PPS I/O BOX 23STORAGE RING

J2-S

SLOT 2

0 IN011
TBBW30

J2-T12
TBBW31

TB4-8

TB4-8

A C

+24V B

BW18TB4-9

TB4-9

C

D

BW20TB4-10

TB4-10

C

D

SEARCH BUTTON

P1-HII 1

SB3  CABLE # 0002

BLU/WHT

BLK/RED

1 IN1

2 IN2

3 IN3

4 IN4

5 IN5

6 IN6

7 IN7

B D

A

B

A

B

0

1

2

3

4

5

6

7

TB2-13

A

BW19

SPARE

SPARE

SPARE

SPARE

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

TB4-7

C

BW45

 SEE SHEET 7

BEAM IMMINENT

SIREN FEEDBACK

TB2-14

A

AW300AW301

TB2-14

C
+24V B

SYSTEM

RESET

B CHAIN

HARDWARE

RESET

SW2

½ SW1

BW22

BW23

X2.5 X2.6

FROM A CHAIN

SITOP UPS 5005

A CHAIN

POWER MONITOR

BW24

+24V B

63
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SPARE
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SHEETSCALE: N/A 36 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

BW30

BW31-BW37

B
COMMON GROUP

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

1734-OW4

STORAGE RING PPS I/O BOX 23 STORAGE RING

SLOT 4
B CHAIN P1-HII 1 SB3 LED PERMIT

0A 0

0B 2

SLOT 5  A CHAIN DO0 PIN 1 COMMON GROUP

1A 1

1B 3

OUT 0

OUT 1

2A 4

2B 6

OUT 2

3A 5

3B 7

OUT 3

1734-OB8E

SLOT 3

OUT 0

OUT 1

OUT 2

OUT 3

B CHAIN P1-HII 1 SEARCH SOUNDER PERMIT

B CHAIN P1-HII 1 SEARCH IN PROGRESS BEACON

TB2-17

A

SLOT 5  A CHAIN DO1 PIN 5 COMMON GROUP

SLOT 5  A CHAIN D07 PIN 4 COMMON GROUP

TB6-3

D B
24V B RTN

TB6-3

C A

BW25

P/O CABLE 

# 0021B

TB2-17

B
24V B RTN

BW26

ID 23 PLUG DOOR STATUS LED B1

ON PLUG DOOR JUNCTION BOX

OUT 4

OUT 5

OUT 6

OUT 7

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

BW27

BW28

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

AW47

AW50

AW136

SPARE

63

B CHAIN  FAULT INDICATOR

ORN

BLU

K25
A1 A2

TB1-21

TB3-6

C

K23

A2
TB1-23

A1

24V A RTN

24V A RTN



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 37 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

BW46

BW47-BW49

B
COMMON GROUP

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

1734-OB8S

SLOT 5

 O0 L0
BW38

BW39

K4

A2

A1

 COM L4

 O1 L1

COM L5

O2 L2

COM L6

O3 L3

COM L7

O5 R1

COM R5

BEAM IMMINENT

BEACON PERMIT

B CHAIN

J2-G

TBB
W21

TBB
W22

J2-H

P/O CABLE # 0002B

7

J2-J

TBB
W23

TBB
W24

J2-K

9

TB4-4

P1-HII 1

RIB BEAM DISABLED 

10

8

C A

TB4-5

C A

TB4-4
D

B

TB4-5

D B

BW40

J2-N

TBB
W27

TBB
W28

J2-P

13 P1-HII 1

BEAM IMMINENT

SIREN 

TB4-7

14

C A

TB4-7

D B

+24V B

K1

11 14

BW44

A CHAIN BEAM

IMMINENT SIREN 

BW45

STORAGE RING PPS I/O BOX 23 STORAGE RING

BW41

BW42

BW43

K2

11 14

TB2-11

B
24V B 

RTN

B CHAIN BEAM

IMMINENT SIREN

PERMIT

SPARE

SPARE

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

P1-HII 1

RIB AREA SECURE 

LED 

SLOT 2 PIN 3 IN3

SEE SHEET 35

PERMIT

TB2-11

A

F11,2A

K2

A2

A1
BW29

BW30
BEAM IMMINENT

SIREN PERMIT

B CHAIN

BW46

63

WHT/BLK

RED/BLK

GRN/BLK

ORN/BLK

P/O CABLE # 0002B

RED/WHT

GRN/WHT



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D
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D

C

B

A
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REV

SHEETSCALE: N/A 38 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

BW59

BW60-BW63

B
GATE / LABYRINTH /  GROUP

GATE 1

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

1734-IB8S
BW50

STORAGE RING PPS I/O BOX 23STORAGE RING

RED/WHT

GATE 1

EMERGENCY ACCESS/EGRESS BUTTON 

B CHAIN

1 2

21

SLOT 6

L6 T0

BW51

BW52

BW53

SHIELD

BW54

BW55

BW56BLU/BLK

BW57

RED/BLK

BW58

BW59

TB12-7

TB12-15

TB12-5

TB12-4

A C

B D

A C

B D

B

A C

TB2-7

TB2-8

WHT/BLK

BLK/WHT

TB2-9

C

C

11

12

TB2-10

TB2-11

TB2-12

L0 I0

L1 I1

L7 T1M

R6 T2

L2 I2

L3 I3

R7 T3M

L10 T0

R0 I4

R1 I5

L11 T1M

R10 T2

R2 I6

R3 I7

R11 T3M

SPARE

TB12-7

TB12-8

TB12-8

TB12-5

TB12-6

TB12-6

A C

B D

TB12-4
D

0

1

2

3

4

5

6

7

A C

B D

TB2-13

C

D

C

D

TB2-14

TB2-15

TB2-16

A

B

A

B

B1

B2

LOCATED IN GATE 1 AREA

JUNCTION BOX JB-G-1

A

A

A C

A C

A C

A C

SPARE

SPARE

SPARE

SPARE

SPARE

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

63

SWB1

SWB2

J2-I
GRN/BLK

J2-J

J2-K

J2-L

ORN/BLK

BLU/BLK

BLK/WHT

J2-C

J2-D

GATE 1 

MAG LOCK SW

GRN

RED

BLK

WHT

RED

GRN

GRN/WHT

BLU/WHT

BLK/RED

BLK

WHT

RED

GRN

BLK

RED

ORN/BLK

GRN/BLK

P1

GATE 1

SWITCHES

B CHAIN

READBACK

B CHAIN

 CABLE # 0214B

 CABLE # 0211B

 CABLE # 0215B

 CABLE # 0010B

 CABLE # 0010B

 CABLE # 0010B
ALLEN BRADLEY

MC1

44ON-Z2NRS1A



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D
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D

C

B

A

12

REV

SHEETSCALE: N/A 39 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

BW69

BW70-BW73

B
GATE / LABYRINTH / GROUP

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

1734-IB8
BW64

STORAGE RING PPS I/O BOX 23STORAGE RING

SLOT 7

0 IN0
W13

W14

TB12-1

TB12-1

A C

+24V B

BW66TB12-2

TB12-2

C

D

BW67TB12-9

TB12-9

C

D

SEARCH BUTTON

1 IN1

2 IN2

3 IN3

4 IN4

5 IN5

6 IN6

7 IN7

B D

A

B

A

B

TB2-13

B

BW65

TB2-1

C

C

C

C

TB2-2

TB2-3

TB2-4

A

A

A

A

JUNCTION BOX JB-G-1

1/2

SPARE

SPARE

SPARE

P1-SB2

K7

B CHAIN

ACCESS PERMIT

FROM EPS

BW68

BW69

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

GATE 1

21

24

GATE 1

63

BLK

RED

BLK

WHT

RED

GRN

 CABLE # 0010B

P1

WHT/RED

ORN/RED

1/2 

BUTTON

GATE 1

ACCESS REQUEST



COMPUTER REPRODUCIBLE

REV
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A

B

C

D
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B

A

12

REV

SHEETSCALE: N/A 400F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

B
GATE / LABYRINTH /  GROUP

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

1734-OW4

STORAGE RING PPS I/O BOX 23 STORAGE RING

SLOT 8

0A 0

0B 2

1A 1

1B 3

OUT 0

2A 4

2B 6

OUT 2

3A 5

3B 7

OUT 3

B CHAIN  P1-SB2 LED PERMIT 

TB13-3

SLOT 10 A CHAIN DO0 PIN 1 GATE/LABYRINTH GROUP

TB13-6

B CHAIN ACCESS REQUEST LED GATE 1

C

C

SLOT 10 A CHAIN DO2 PIN 2 GATE/LABYRINTH GROUP

SPARE

SPARE

OUT 1

AW127

AW128

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

TB13-4

C

AW130

AW131

AW133

AW134

GATE 1

63



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 410F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

B
GATE / LABYRINTH /  GROUP

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

1734-OB8S BW74

STORAGE RING PPS I/O BOX 23 STORAGE RING

SLOT 9

O0LO

COM L4
BW75

K10

A2

A1
O1L1

COM L5

K6

A2

A1

BW76

BW77

B CHAIN

AREA NOT INTERLOCKED

SIGN PERMIT 

GATE 1

MAGNETIC LOCK PERMIT

B CHAIN

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

O2L2

COM L6

O3L3

O4R0

COM L7

COM R4

O5R1

COM R5

O6R2

COM R6

O7R3

COM R7
BW79

BW80-BW81

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

GATE 1

TB12-5 TB2-3

GRN/BLK

ORN/BLK

TB2-3

C A

TB12-6

D B

JB-G-1

C A

D B

P1 GATE 1

AREA INTERLOCKED

SIGN B CHAIN

63

BW78

BW79

J2-M

J2-N

BLK BLK

RED WHT

P1

 CABLE # 0010B  CABLE # 0212B



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 420F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

SHEET LEFT BLANK

FOR FUTURE DATA

63



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 430F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

SHEET LEFT BLANK

FOR FUTURE DATA

63



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 440F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

B

23ID

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

1734-IB8S
BW82

STORAGE RING I/O BOX 2323ID STORAGE RING

SLOT 1

L6 T0

BW83
L0 I0

BW84TB16-1
L1 I1

BW85
L7 T1M

BW86
R6 T2

BW87 L2 I2

TB16-1

TB16-4

TB16-4

TB18-3

TB18-3

A C

B D

TB2-1

TB2-2

TB2-7

TB2-8

SAFETY SHUTTER B CLOSED
POSITION SWITCH B1-1 N.O.

POSITION SWITCH B2-1 N.O.
SAFETY SHUTTER B OPEN

BW88TB16-5

BW89

BW92

BW93

TB16-5

TB16-7

TB16-8

TB2-11

TB2-12

TB2-15

TB2-16

POSITION SWITCH B1- 1 N.O.
PHOTON SHUTTER B CLOSED

L3 I3

R7 T3M

L10 T0

R0 I4

BW90

BW91

BW96

BW97

TB16-6

TB16-6

TB2-13

TB2-14

R1 I5

L11 T1M

R10 T2

R2 I6

BW94

BW95

TB16-9

TB16-9

R3 I7

R11 T3M

N.O. 

COM 

FAULT A1

TB18-1

B D B

24V A 

RTNM

TB18-1

C A
+24V B

TB16-2

TB16-2

L+

TB2-3

TB2-4

TB2-44

+

_
CENTRONIC

11.26-25

SAFETY SHUTTER B CLOSED
POSITION PROXIMITY SENSOR

AUXILIARY DEVICE 2
½ P/O PROXIMITY SENSOR

ZSS2/b00ca-1.68

TB18-2

A

 PROXIMITY SENSOR
FAULT TO SLOT 2

TB2 INSIDE JB -23ID-B LOCATED INSIDE FRONT END

TB2-20

TB2-21

PHOTON SHUTTER B CLOSED

POSITION SWITCH B2-1- N.O.

4

7

6

5

3

2

1

0

BW99
BW100-BW101

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

ALL CHANNELS SUMMED

TB2-10

A

F10,6A

TB2-10

K5

33

34

PHOTON SHUTTER

OPEN POSITION

ID BEAMLINE GROUP

TB2-40 TB16-21

A

B

B

A

A

B

B

A

A

B

B

A

BW99

TB18-4

C A

D B

TB18-4

BW98

A

B

C

D

BW80

BW81

C

D

D

C

C

D

D

C

C

D

C

D

63

CH 1

CABLE # 0017B

K1

E1

P



COMPUTER REPRODUCIBLE

REV

4 3

A
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C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 450F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

B

23ID

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

BW117

BW118

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

1734-IB8S
BW102ORN

J2-A

SLOT 2

BLU
J2-B

RED/BLK
J2-C

WHT/BLK
J2-D L7 T1M

ORN

R6 T2

BLU

L2 I2

L3 I3

R7 T3M

L10 T0

R0 I4

R1 I5

6

L11 T1M

R10 T2

R2 I6

TB20-1

TB20-3

TB20-1

TB20-2

TB20-2

TB20-3

C

D

C

A

B

A

DB

TB16-12

TB16-12

DB

CA

CA

DB

TB28-1

TB28-1

TB28-2

TB28-2

C

C

A

A

D

D

B

B

R3 I7

R11 T3M

J2-E

J2-F

SW1

4 3

1 2

FOE PPS ENCLOSURE

B1

B2

B CHAIN 23ID

FOE SECURE

SPARE INPUTS

B CHAIN 23ID BEAMLINE

FRONT END ENABLE SRU

(SHOWN KEY CAPTURED, ENABLED)

7

5

4

3

2

L1 I1

1

L0 I0

L6 T0

0
BW103

BW104

BW105

BW106

BW107

BW108

BW109

BW110

BW111

BW112

BW113

ID BEAMLINE GROUP

TB16-14

TB16-14

TB16-13

TB16-13

BW114

BW115

BW21

BW117

B

B

A

A

C

D

C

D

63

TB2-31

TB2-32
SAFETY SHUTTER A OPEN

POSITION SW B4-1 N.C.

TB2-27

TB2-28

TB2-29

TB2-30

CABLE # 0017B

CABLE # 0017B

TB28-4

TB28-4

DB

CA

1 2

½ SW10

FRONT END PPS

SYSTEM RESET

J2 AMPHENOL 97 SERIES 32-414

W ORIENTATION

TB10-2

A C

B  CHAIN SAFETY SHUTTER 

PROXIMITY SENSOR FAIL



COMPUTER REPRODUCIBLE

REV
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A

B

C

D
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D

C

B

A

12

REV

SHEETSCALE: N/A 460F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

B

23ID

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

BW277

1734-IB8
BW268

STORAGE RING I/O BOX 23

J2-J

SLOT 3

0 IN0

J2-K

J2-L

J2-M

TB20-5

TB20-5

TB20-6

TB20-6

C

D

C

A

B

A

DB

1 IN1

2 IN2

3 IN3

SHUTTER L2B2 CLS

SHUTTER L1B3 CLS

J2-N 4 IN4

J2-P

J2-Q

J2-R

TB20-7

TB20-7

TB20-8

TB20-8

C

D

C

A

B

A

DB

5 IN5

6 IN6

7 IN7

SHUTTER L2B4 CLS

WATER PERMIT B

SUM OF FAULTS

FRONT END RESET

I/O BOX CONNECTED

STATUS BIT FROM FOE CHAIN B   BIT1

STATUS BIT FROM FOE CHAIN B   BIT2

STATUS BIT FROM FOE CHAIN B   BIT3

STATUS BIT FROM FOE CHAIN B   BIT4

STATUS BIT FROM FOE CHAIN B   BIT5

STATUS BIT FROM FOE CHAIN B   BIT6

STATUS BIT FROM FOE CHAIN B   BIT7

STATUS BIT FROM FOE CHAIN B   BIT8

FOE PPS ENCLOSURE

4
TB20-9

CA

TB20-9

DB
6

J2-S

J2-T

FOE +24V B

FOE 24V B RTN

POWERS STORAGE RING

ISOLATED INPUT MODULE

BW269

BW270

BW271

BW272

BW273

BW274

BW275

BW276

BW277

ISOLATED POWER

MAKE NO CONNECTIONS

1734-EP24DC #1

ID BEAMLINE GROUP

63

STATUS FROM FRONT END PPS

SHUTTER L1B1 CLS

1A
FOE +24V B 

PS IN I/O BOX

FOE +24V B RTN



COMPUTER REPRODUCIBLE

REV
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SHEETSCALE: N/A 47 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

B

23ID

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

BW122

BW125-BW127

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

1734-OB8S

STORAGE RING I/O BOX 23 23ID FOE PPS ENCLOSURE

SLOT 4

O0 L0

COM L4

O1 L1

COM L5

J2-W

J2-X

O2 L2

COM L6

O3 L3

COM L7

TB20-12

TB20-12

C A

D B

TB2-21

TB20-11

TB20-11

C A

D B

J2-Y

J2-Z

BW119

BW120

23ID FRONT END PHOTON AND

SAFETY SHUTTERS CLOSED

B CHAIN

SPARE

O4 R4

COM R4

O5 R1

COM R5

O6 R1

COM R6

O7 R3

COM L7

SPARE

SPARE

SPARE

SPARE

BW121

BW122

ID BEAMLINE GROUP

63

BW124

BW123

A1

A2

K12
SAFETY SHUTTER OVER TEMP

PHOTON SHUTTER INTERLOCK

TB28-3

TB28-3

C A

D B

FE CRITICAL DEVICE

PERMIT B
BW127

BW128



COMPUTER REPRODUCIBLE

REV
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B

A

12

REV

SHEETSCALE: N/A 48 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

B

23ID

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

BW137

BW138-BW140

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

1734-OB8

STORAGE RING I/O BOX 23 23ID FOE PPS ENCLOSURE

SLOT 5

0OUT0 J2-c

TB20-14

AC
FRONT END DEVICES OPEN

1OUT1 J2-d

TB20-14

BD
MASTER SHUTTERS EPICS ENABLED

2OUT2 J2-e

TB20-15

AC
BEAM LINE ENABLED (LATCHED)

3OUT3 J2-f

TB20-15

BD

4OUT4 J2-g

TB20-16

AC

5OUT5 J2-h

TB20-16

BD
FRONT END SHUTTER PERMIT READ BACK

6OUT6 J2-j

TB20-17

AC
SPARE

7OUT7 J2-k

TB20-17

BD
I/O BOX CONNECTED TO FOE

J2-l

TB20-18

C

24V MODULE POWERJ2-m

TB20-18

C

24V MODULE POWER+24V B

24V B RTN

BW128

BW129

BW130

BW131

BW132

BW133

BW134

BW135

TB2-13

AC

TB2-17

BD ID BEAMLINE GROUP

BW136

BW137

63

STATUS FROM FRONT END PPS

FRONT END CRITICAL DEVICE PERMIT B

FRONT END SHUTTER CONFLICT

RED/YEL

B CHAIN ON LINE

PART OF ENABLE PANEL TB2-17

VIOLET

C
24V B RETURN



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 490F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

B

23ID

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

TB25-2

A
SAFETY SHUTTER CLOSED

SW B1-2 N.C.

TB16-3TB2-6

TB2-5

CABLE #

TB25-2

B
SAFETY SHUTTER OPEN

SW B2-2 N.C.

TB16-3TB2-8

TB2-7

CABLE #

TB25-4

A
PHOTON SHUTTER CLOSED

SW B1-2 N.O.

TB16-8TB2-19

TB2-18

CABLE #

TB25-4

B

TB16-11TB2-25

TB2-24

JB-23ID-B

PPS I/O BOX 23 TO EPS RACK

TB25-6

CABLE # 0017B

TB16-11TB2-26

ID BEAMLINE GROUP

C

B

B

A

B

TB16-21

BW250

BW251

BW252

AW349

BW254

A C

DD

CD

DC

D C A

63



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 50 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

SHEET LEFT BLANK

FOR FUTURE DATA

63



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 51 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

B

23BM

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

1734-IB8S
BW141

STORAGE RING I/O BOX 23 23ID STORAGE RING

SLOT 1

L6 T0

L0 I0

TB22-1
L1 I1

L7 T1M

R6 T2

L2 I2

TB22-1

TB22-4

TB22-4

TB18-5

TB18-5

A C

B D

TB2-1

TB2-2

TB2-7

TB2-8

SAFETY SHUTTER B CLOSED
POSITION SWITCH B1-1 N.O.

POSITION SWITCH B2-1 N.O.
SAFETY SHUTTER B OPEN

TB22-5

TB22-5

TB22-7

TB22-7

TB1-11

TB1-12

TB2-15

TB2-16

POSITION SWITCH B1- 1 N.O.
PHOTON SHUTTER B CLOSED

L3 I3

R7 T3M

L10 T0

R0 I4

TB22-6

TB22-6

TB2-22

TB2-13

TB2-14

R1 I5

L11 T1M

R10 T2

R2 I6

TB22-9

TB22-9

R3 I7

R11 T3M

N.O. 

COM 

FAULT A1

TB18-1

B D B

24V A 

RTNM

TB18-1

C A
+24V B

TB22-2

TB22-2

L+

E2

P

TB2-3

TB2-4

TB2-44

+

_

SAFETY SHUTTER B CLOSED
POSITION PROXIMITY SENSOR

AUXILIARY DEVICE 2
½ P/O PROXIMITY SENSOR

ZSS2/b00ca-1.68

TB18-2

A

 PROXIMITY SENSOR
FAULT TO SLOT 2

TB2 INSIDE JB-23BM-B LOCATED INSIDE FRONT END

TB2-20

TB2-21

PHOTON SHUTTER B CLOSED

POSITION SWITCH B2-1- N.O.

CABLE # 0019B

4

7

6

5

3

2

1

0

CENTRONIC

11.26-25

BW142

BW143

BW144

BW145

BW146

BW147

BW148

BW149

BW150

BW151

BW152

BW153

BW154

BW155

BW156

BW158

BW159-BW160

ALL CHANNELS SUMMED

TB2-10

TB22-8

K13

33

34

PHOTON SHUTTER

OPEN POSITION

BM BEAMLINE GROUP

TB2-40 TB22-21

CA

A

B

B

A

A

B

A

B

A

B

A

B

BW99

TB18-6

C A

TB18-6

D B

A

B

BW98

TB2-10

A

F10,6A

BW138

BW139

C

D

C

D

D

C

C

D

D

C

C

D

C

D

BW140

63

CH2
K2



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 52 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

B

23BM

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

BW191
BW192-BW197

1734-IB8
BW182

STORAGE RING I/O BOX 23

J2-9

SLOT 3

0 IN0

J2-10

J2-11

J2-12

TB24-5

TB24-5

TB24-6

TB24-6

C

D

C

A

B

A

DB

1 IN1

2 IN2

3 IN3

B CHAIN FOE PHOTON SHUTTER B OPEN

B CHAIN FOE ONLINE

J2-13 4 IN4

J2-14

J2-15

J2-16

TB24-7

TB24-7

TB24-8

TB24-8

C

D

C

A

B

A

DB

5 IN5

6 IN6

7 IN7

B CHAIN ESEE ONLINE

B CHAIN ESEE SECURE

SPARE

SPARE

SPARE

STATUS BIT FROM FOE CHAIN B   BIT1

STATUS BIT FROM FOE CHAIN B   BIT2

STATUS BIT FROM FOE CHAIN B   BIT3

STATUS BIT FROM FOE CHAIN B   BIT4

STATUS BIT FROM FOE CHAIN B   BIT5

STATUS BIT FROM FOE CHAIN B   BIT6

STATUS BIT FROM FOE CHAIN B   BIT7

STATUS BIT FROM FOE CHAIN B   BIT8

FOE PPS ENCLOSURE

4
TB24-9

CA

TB24-9

DB
6

J2-17

J2-18

FOE +24V B

FOE 24V B RTN

POWERS STORAGE RING

ISOLATED INPUT MODULE

BW183

BW184

BW185

BW186

BW187

BW188

BW189

BW190

BW191

ISOLATED POWER

MAKE NO CONNECTIONS

1734-EP24DC #3

BM BEAMLINE GROUP

63



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 530F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

B

23BM

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

1734-IB8S
BW161

STORAGE RING I/O BOX 23

ORN
J2-1

SLOT 2

BW162BLU
J2-2

RED/BLK
J2-3

WHT/BLK
J2-4 L7 T1M

CABLE #????

ORN
R6 T2

BLU
L2 I2

L3 I3

R7 T3M

L10 T0

R0 I4

R1 I5

6

L11 T1M

R10 T2

R2 I6

TB24-1

TB24-3

TB24-1

TB24-2

TB24-2

TB24-3

C

D

C

A

B

A

DB

TB22-12

TB22-12

DB

CA

CA

DB

TB30-1

TB30-1

TB30-2

TB30-2

C

C

A

A

D

D

B

B

R3 I7

R11 T3M

J2-5

J2-6

SW1

1 2

3 4

FOE PPS ENCLOSURE

B1

B2

B CHAIN 23BM

FOE SECURE

SPARE INPUTS

B CHAIN 23BM BEAMLINE

FRONT END ENABLE SRU

(SHOWN KEY CAPTURED, ENABLED)

7

5

4

3

2

L1 T1

1

L0 I0

L6 T0

0

BW163

BW164

BW165

BW166

BW167

BW168

BW169

BW170

BW171

BW172

BW173

BW174

BW175

BW176

BW176
BW177-BW181

BM BEAMLINE GROUP

TB22-14

TB22-14

TB22-13

TB22-13

A

B

A

B

C

D

C

D

63

TB2-31

TB2-32
SAFETY SHUTTER A OPEN

POSITION SW B4-1 N.C.

TB2-27

TB2-28B3
SAFETY SHUTTER B OVER  TEMP

SWITCH – OPENS ON OVER TEMP

TB2-29

TB2-30B4
SAFETY SHUTTER B OVER  TEMP

SWITCH – OPENS ON OVER TEMP

CABLE # 0019B

CABLE # 0019B



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 540F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY H

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

B

23BM

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

BW201
BW204-BW205

1734-OB8S

STORAGE RING I/O BOX 23 23BM FOE PPS ENCLOSURE

SLOT 4

O0 L0

COM L4

O1 L1

COM L5

J2-21

J2-22

O2 L2

COM L6

O3 L3

COM L7

TB24-12

TB24-12

C A

D B

TB24-20

TB24-11

TB24-11

C A

D B

J2-25

J2-26

BW198

25BM FRONT END PHOTON AND

SAFETY SHUTTERS CLOSED

B CHAIN

SPARE

O4 R4

COM R4

O5 R1

COM R5

O6 R1

COM R6

O7 R3

COM L7

SPARE

SPARE

SPARE

SPARE

SPARE

BW199

BW200

BW201

BM BEAMLINE GROUP

63

BW203

BW202

A1

A2

K14
BM SAFETY SHUTTER OVER TEMP

PHOTON SHUTTER INTERLOCK



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 55 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

B

23BM

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

BW215
BW216-BW218

1734-OB8

STORAGE RING I/O BOX 23 23BM FOE PPS ENCLOSURE

SLOT 5

0OUT0 J2-27

TB24-14

AC
B CHAIN RESET COMMAND

1OUT1 J2-28

TB24-14

BD
B CHAIN BEAMLINE SECURE READBACK

2OUT2 J2-29

TB24-15

AC
B CHAIN SHUTTERS CLOSED READBACK

3OUT3 J2-30

TB24-15

BD
B CHAIN BEAMLINE ENABLE STATUS

4OUT4 J2-31

TB24-16

AC

B CHAIN FRONT END SHUTTER

PERMITB (MASTER SHUTTER)

5OUT5 J2-32

TB24-16

BD
SPARE

6OUT6 J2-33

TB24-17

AC
SPARE

7OUT7 J2-34

TB24-17

BD
SPARE

J2-35

TB24-18

A

24V MODULE POWERJ2-36

TB24-18

D

24V MODULE POWER+24V B

24V B RTN

BW206

BW207

BW208

BW209

BW210

BW211

BW212

BW213

ISOLATED POWER

MAKE NO CONNECTIONS

TB2-17

BD

TB2-14

AC

BM BEAMLINE GROUP

BW214

BW215

63



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 560F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

B

23BM

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

TB26-1

A
SAFETY SHUTTER CLOSED

SW B1-2 N.C.

TB22-3TB2-6

TB2-5

CABLE #

TB26-2

B
SAFETY SHUTTER OPEN

SW B2-2 N.C.

TB22-3TB2-8

TB2-7

CABLE #

TB26-4

A
PHOTON SHUTTER CLOSED

SW B1-2 N.O.

TB22-8TB2-19

TB2-18

CABLE #

TB26-4

B

TB22-11TB2-25

TB2-24

JB-23BM-B

PPS I/O BOX 23 TO EPS RACK

CABLE # 0019B

TB26-6TB22-11TB2-26

TB22-21

BM BEAMLINE GROUP

A

B

B

C

B

BW260

BW261

BW262

AW383

BW264

BW264

C C

D D

D C

A D

D

63

D B



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

C

B

12

REV

SHEETSCALE: N/A 57 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

LT-EL-SR-EI

5

6 5

LT-EL-SR-EI-PPS-0223-90 M

SEE SHEET 1

DRAWING DIRECTORY

4

1734-AENT-R

OUT +

OUT 
_S

W
1+ IN

_
 IN

6EP1-933-2EC41

15A 2.5KW 

CAPACITOR BACKUP

BW226

BW225

B CHAIN POWER MONITOR

TO B CHAIN I/O

+ 

_

LI

N

G

TB4-31

FUSED POWER

CORD 2A

6EPI-333-3BADD

24V @ 5A  

B CHAIN

+24V WIRES ARE BRN

24V RTN WIRES ARE GRY

SIGNAL WIRES ARE BLU

1

2

3

4

5

6

7

8

9

10

SW1

BACKUP SW SETTINGS

X

X

X

X

X

X

X

X

X

X

TB2-4

D

TB2-4

C A

F4,2A

B

BW229

TB2-5

C A

F5,2A BW231

TB2-6

C A

F6,1A

TB2-7

D

TB2-7

C A

F7,2A

B

TB2-8

D

TB2-8

C A

F8,1A

B

BW240BW239 

TB2-9

C A

F9,2A

TB2-9

DB

TB2-10

C A

F10,1A BW98
TB2-10

DB

TB2-11

C A

F11,1A BW47

PROXIMITY SENSOR

AUX DEVICE #2

TB2-11

DB

TB2-12

C A

F12,2A BW245
ETHERNET SWITCH 2

TB2-12

DB

BW99

BW49

BW246

BW230

TB2-17

DB

TB2-20
CA

THRU

BW223

BW224

TB2-2

CA

F2,6A

TB2-2

DB

TB2-1

CA

F1,6A

TB2-1

DB

T
B

2
-3

C

A

F
3
,2

A

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

BW247

BW219

BW220

BW221

BW222

BW227

BW247

B
W

2
2

8

TB2-13

DB

TB2-16

CA

THRU

BW235

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3
-9

0

B

BW233 BW234

6

4

1734-AENT-R
TB2-5

DB

BW232
6

4

1734-EP24DC #2
TB2-6

DB

BW236
6

4

1734-ENT-R

6

4

1734-AEP24DC #4

6

BEAM IMMINENT SIREN

ALARM

X2.5 X2.6

POWER DISTRIBUTION

63

COMMON GROUP
SLOT 0

I/O-IO

SLOT 0

I/O-IO
REF #2

I/O-BM

SLOT 0

I/O-BM

REF #4

11

12

X

X

SEE SHEET

3

SEE SHEET 44

SEE SHEET 37



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 58 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

TYPE 1 I/O BOX

ROW 1

POWER SUPPLIES

A CHAIN POWER SUPPLY

A CHAIN CAPACITOR BACKUP

B CHAIN POWER SUPPLY

B CHAIN CAPACITOR BACKUP

ROW 2

A CHAIN I/O

I/O COMMON GROUP A

SLOT MODULE

0 6ES7151-3BA23-0AB0

1

2

3

4

5

6

6ES7138-4CA50-0AB0

6ES7138-4FA04-0AB0

6ES7131-4BF00-0AB0

6ES7132-4BF00-0AA0

6ES7138-4FB03-0AA0

6ES7138-4FA04-0AB0

SOCKET

NA

6ES7193-4CC20-0AA0

6ES7193-4CF40-0AA0

6ES7193-4CF40-0AA0

6ES7193-4CF40-0AA0

6ES7193-4CA40-0AA0

6ES7193-4CA40-0AA0

6EP1 333-3BA00

6EP1 333-2EC41

6EP1 333-3BA00

6EP1 333-2EC41

SOCKET

PN INTERFACE MODULE IM151-3 PN

POWER MODULE PM-E

4/8FDI 8 SAFE IN

4FD0 4 SAFE OUT

8DI 8 STANDARD IN

8D0 STANDARD.OUT

4/8FDI 8 SAFE IN

SIEMENS

SIEMENS

SIEMENS

SIEMENS

SIEMENS

SIEMENS

SIEMENS

SIEMENS

SIEMENS

SIEMENS

PPS I/O BOX TERMINAL LAYOUT TYPE 1

A CHAIN SWITCH 2

B CHAIN SWITCH 2

6GK5208-0B810-2AA3 SIEMENS

1783-US03T0IF ALLEN BRADLY

63



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 59 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

M

SEE SHEET 1

DRAWING DIRECTORY

LT-EL-SR-EI-PPS-0223-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
3

-9
0

I/O ID BEAMLINE GROUP A 

6ES7151-3BA23-0AB0

SOCKET

NA

6ES7193-4CC20-0AA0

PN INTERFACE MODULE IM151-3 PN

POWER MODULE PM-E

4/8FDI 8 SAFE IN

4FD0 4 SAFE OUT

8DI 8 STANDARD IN
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Subject: NSLS-II Beamline 23-lD Radiological Interlock Test Checklist
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NSLS-ll Beamline 23-lD Radiological lnterlock Test Checklist

* A review by an Accelerator Safety Systems Engiheer and a designated specialist (Reviewer 2) is only required upon a Test failure. '
**lflCurrent Safety Signature number (found in top left comer on HMI) is different from previous number, contact the Accelerator Safety Systems

Cognizant Engineer.

PREPARATION:

est Reason: SS aûvll^ Result: Passed L_l Ì,alled
Uu"gA ãstqtl qñ of\ o{ {a¿¿t rl sd i+¿¡ est E Full Certification n Annual Partial

Date: Time: Finish Time
ester 1 1 il ì

2: 2

1 Signature: ester 2 Signature

1 1 Signature:

2 2 Signature
* Safety Signature 23-lD (Beamline HMI) 23-ID SS# Date: ll tttr
Chain: î B Chain: Chain B Chain: Þ

* Safety Signature Pentant 1 Beamline (SR HMI) Pentant 1 SS# Date: llë I tg
Chain: B Chain: fl Chain B Chain:

L All hutch door switches have been evaluated bv NSLS-II Ensineerins 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

ry. Verifv that beamline vacuum and water interlocks are satisf,red

V. 23-ID Beamline Staff close isolation vacuum valves in Dreparation for vacuum sensor test steps

VI. Place muffler on beam imminent sounder lft
VII. Request Lead Operator enable Master Shutters

a Test steps highlighted ¡" I will be performed during annual test of critical devices

Test steps l" I ana ff will be performed during Full Certifications

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 output connection to cavity KOV
SR System D low level RF drive termination OR SR System D RF output connection to cavity Vf Clil

Verify that search path is free from obstacles and line of sight is clear in search mirrors in accordance with
NSLSII-ESH-PRC-032, Beamline Enclosure Search and Secure and Breaking Security.

a

A1

-tL
/
/

1/r1 -:/ Z(/#I& /tTrA

fla ltv

^2
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LlAl Shutter Permits A and B ON (green)

Open Beamline Photon Shutter LIAI

LlAl Shutter open (green)

Beqmline Staffvents up section

Vacuum sensor SW A and B OFF

LlAl Shutter Permits A and B OFF

LlAl Shutter closed (red)

FE Critical Device Permits A and B ON

Open LIAI qnd FE Shutters with test devices

LIA1 and FE Shutters open

FE Critical Devices A and B OFF

Close all Shutters qnd reset FE Critical Devices

Beamline Støf returns vacuum

LlAl Shutter Permits A and B OFF

Resetfault

Vacuum sensor SW A and B ON (green)

LlAl Shutter Permits A and B ON (green)

Open Beamline Photon Shutter LtAI

LIAI Shutter open (green)

Vacuum sensor SW A and B ON (green)

LlA3 Shutter Permits A and B ON (green)

Open Beamline Photon Shutter LIA3

LlA3 Shutter open (green)

Beqmline Staffvents up section

Vacuum sensor SW A and B OFF

LlA3 Shutter Permits A and B OFF

LlA3 Shutter closed (red)

FE Critical Device Permits A and B ON

Open LlAj, LIAI and FE Shutters with test devices

LIA3, LlAl and FE Shutters open

sw77

+

sw6a
ZI

+a

sw5
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4tr
I
.L
.L
J-T_T

I
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FE Critical Devices A and B OFF

Close all Shutters and reset FE Criticøl Devices

Beamline Staff returns vctcuum

LlA3 Shutter Permits A and B OFF

Resetfault

Vacuum sensor SW A and B ON (green)

L1A3 Shutter Permits A and B ON (green)

Open Beamline Photon Shutter LIA3

L1A3 Shutter open (green)

A'13

a

7
+7a
t[

7+

Qualified Beamline Staff will perform vacuum venting.

Perform steps for each vacuum sensor

Vacuum sensor SW A and B ON (green)

L2A2 Shutter Permits A and B ON (green)

Open Beamline Photon Shutter L2A2

L2A2 Shutter open (green)

Beqmline Støffvents up section

Vacuum sensor SV/ A and B OFF

L2A2 Shutter Permits A and B OFF

L2A2 Shutter closed (red)

FE Critical Device Permits A and B ON

Open L2A2 ønd FE Shutters with test devices

L2A2 and FE Shutters open

FE Critical Devices A and B OFF

Close ctll Shutters and reset FE Critical Devices

Beamline Staff returns vacuum

L2A2 Shutter Permits A and B OFF

Resetfault

Vacuum sensor SW A and B ON (green)

L2A2 Shutter Permits A and B ON (green)

Open Beamline Photon Shutter L2A2

L2A2 Shutter open (green)

I

swl sw2
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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

n*,y 
%înJ

ltlrtt
F/esltç

'la
/t/Æ
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/u/,
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