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Beam Line __28‐ID PDF_________________________ 

 

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  Documents Reviewed  Checked  Comments 

Beam Line Logic Diagram     
LT‐EL‐BL‐EI‐PPS‐1280‐96_REV‐Dpdf 

   

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

   

Beam Line Logic Diagram 
reviewed by PS Radiation 
Safety Committee ( Sub 
Committee) 

logic_7id_28id_2018_final.pdf     

Electrical Schematics 
First Optical Enclosure 
Hutch B 
Hutch C 
Hutch D 
Water Flow Trip Amp 
Front End –Network/ System 
 
Front End‐SR 28 I/O Box 

 
LT‐EL‐BL‐EI‐PPS‐1280‐91 _REV‐E.pdf 
LT‐EL‐BL‐EI‐PPS‐1280‐95_REV‐A.pdf 
LT‐EL‐BL‐EI‐PPS‐1280‐93_REV‐D.pdf 
LT‐EL‐BL‐EI‐PPS‐1280‐94_REV‐C.pdf 
LT‐EL‐BL‐EI‐PPS‐1280‐92_REV‐C.pdf 
LT‐EL‐BL‐EI‐PPS‐0101‐90 _REV‐B.pdf 
LT‐EL‐BL‐EI‐PPS‐0101‐91_REV‐B.pdf 
LT‐EL‐SR‐EI‐PPS‐0228‐90_REV‐K.pdf 

   
‐ 
‐ 
‐ 
‐ 
‐ 
(A Chain) 
(B Chain) 
‐ 

Certification Test Procedure   
‐  
ID 28 PPS Rad Interlock Cert 
Check List  
 

Beamline Radiological Interlock Test NSLSII-  
NSLSII-ESH-PRC-001.pdf 
NSLS‐II Beamline 28‐ID Radiological Interlock Test 
1.06.2018.pdf 

   

Mechanical Inspection reports 
for Beam line Hutch Doors.  

28‐ID Hutch B Door Inspections 2_12_18.pdf     

Beam Line Tour & Secure 
Demonstration 

     

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‐1280_REV‐C.pdf 
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ECNs required after 
Certification using Small 
Change Procedure 

LT‐ECN‐018‐1915.pdf    Need small change to chain A 
PLC for beamline EPS interface. 
Beamline EPS was not 
operational at time of PPS 
certification. 

Deviation Reports on Installed 
system 

     

Configuration Control 
28‐ID Chain A PPS Front End 
P5 Program Stored 
28‐ID Chain B PPS Front End 
P5 Program Stored 
28‐ID Chain A PPS Beamline 
Program Stored 
28‐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‐1280‐70_REV‐K.pdf 
 
LT‐EL‐BL‐EI‐PPS‐1280‐71_REV‐F.pdf 

   

 

Evaluator _____________________________   _________________________ Date __________ 

    Print Name        Signature  

 

By Signing this check list the Evaluator (To the best of his ability) has confirmed that the documentation and 

Inspected Beam Line PPS  is ready for operations.  
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L1A1 SHUTTER CLOSED B CHAIN PPS

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A

DESCRIPTION BYDATE CHECKED APP

5

6 5

SEE SHEET 1
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NOTE:  

SB LED’S ARE AND’ED

THROUGH RELAY CONTACTS WITH 

B CHAIN SB LATCHES, BOTH CHAINS 

ARE REQUIRED TO LIGHT THE LED’S. 

ALL SB LED’S ARE AMBER

NOTE:  

SB LED’S ARE AND’ED

THROUGH RELAY CONTACTS WITH 

B CHAIN SB LATCHES, BOTH CHAINS 

ARE REQUIRED TO LIGHT THE LED’S. 

ALL SB LED’S ARE AMBER

ZONE C5

ZONE C5



ESEE B MAG LOCKS CLOSED A

DOOR SWITCHES A

 AREA INTERLOCKED WARNING COMPLETE A

LOCAL

RESET

 ACCESS REQUEST ESEE BUTTON A

FRONT END SHUTTERS CLOSED

SHEET 5

SHEET 5

ZONE C4

ZONE C3

ZONE D3

INTERLOCK ACCESS = 0

CHAIN C  PLC A

FOE L1S1 CLOSED A CHAIN PPS

ESEE B   AREA SEARCHED ACS1 EMERGENCY STOP 1A

CS2 EMERGENCY STOP 2A

ESEE B EMERGENCY STOP ACCESS A

2 SECOND DELAY TO 

OFF TIMER

ESEE B INTERLOCKED SIGN A CHAIN LED’S

(ABOVE EACH DOOR)

QUICK SEARCH ENAESEE BLED GLOBAL A

ESEE B EMERGENCY STOPS A LATCHED

ESEE B LINE 2 SHUTTER 2 CLOSED A

ESEE B EMERGENCY STOPS A

ESEE B ACCESS A

ESEE B MAG LOCK RELAY A

ESEE B AREA SEARCHED A CHAIN

LINE 1 SHUTTER 1 CLOSED SWITCH

LINE 1 SHUTTER 1 CLOSED PROXIMITY SENSOR

LINE 1 SHUTTER 1 CLOSED PROXIMITY SENSOR FAIL

CABLE LABRYINTH SWITCHES CLOSED A

CABLE LABRYINTH DOOR LATCH  CLOSED A

DOOR SWITCHES A 
 DOOR SWITCH  A1

 DOOR SWITCH  A2

LINE 1  SHUTTER 1 CONFLICT LATCHED A

LOCAL

RESET

LINE 1  SHUTTER 1 CONFLICT LATCHED A

DELAY TO OFF 

3S

LINE 2 PHOTON SHUTTER 2 OPEN A
LINE 1  SHUTTER 1 CONFLICT A

LINE 2 PHOTON SHUTTER 2 CLOSED A

ESEE B INTERLOCKED A

S

R

SR LATCH

FOE  QUICK SEARCH ENABLED A
28-ID B ESEE  QUICK SEARCH ENABLED A
28-ID C ESEE  QUICK SEARCH ENABLED A

ESEE B INTERLOCKED A

ESEE B INTERLOCKED ESEE B

FOE L1S1 SHUTTER CONFLICT A

ESEE B INTERLOCKED A
ESEE B QUICK SEARCH ENAESEE BLE A

1 Hz ON - OFF

SHEET 5

28-ID ESEE B SEARCH LOGIC A CHAIN

28-ID D ESEE  QUICK SEARCH ENABLED A

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A

DESCRIPTION BYDATE CHECKED APP

5

6 5

SEE SHEET 1
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ESEE

A

SBE LATCH A



DOOR SWITCHES ESEE B

 AREA INTERLOCKED WARNING COMPLETE ESEE B

CS3 EMERGENCY STOP 3ESEE B

LOCAL

RESET

 ACCESS REQUEST ESEE BUTTON ESEE B

FRONT END SHUTTERS CLOSED

SHEET 5

SHEET 5

ZONE A4

ZONE B3

ZONE D3

INTERLOCK ACCESS = 0

CHAIN C  PLC ESEE B

FOE L1S1 CLOSED A CHAIN PPS

FOE   AREA SEARCHED ESEE B

CS1 EMERGENCY STOP 1ESEE B

CS2 EMERGENCY STOP 2ESEE B

FOE EMERGENCY STOP ACCESS ESEE B

 INTERLOCKED SIGN ESEE B CHAIN LED’S

(ABOVE EACH DOOR)

QUICK SEARCH ENABLED GLOBAL ESEE B

 EMERGENCY STOPS ESEE B LATCHED

FOE LINE 1 SHUTTER 1 CLOSED ESEE B

FOE EMERGENCY STOPS ESEE B

ESEE B ACCESS  B

MAG LOCK RELAY ESEE B

 AREA SEARCHED ESEE B CHAIN

LINE 1 SHUTTER 1 CLOSED SWITCH

LINE 1 SHUTTER 1 CLOSED PROXIMITY SENSOR

LINE 1 SHUTTER 1 CLOSED PROXIMITY SENSOR FAIL

CABLE LABRYINTH SWITCHES CLOSED ESEE B

CABLE LABRYINTH DOOR LATCH  CLOSED ESEE B

DOOR SWITCHES ESEE B 
 DOOR SWITCH DOOR B1

DOOR SWITCH DOOR B2

LINE 1  SHUTTER 1 CONFLICT LATCHED ESEE B

LOCAL

RESET

LINE 1  SHUTTER 1 CONFLICT LATCHED ESEE B

DELAY TO OFF 

3S

LINE 1 PHOTON SHUTTER 1 OPEN ESEE B
LINE 1  SHUTTER 1 CONFLICT ESEE B

LINE 1 PHOTON SHUTTER1 CLOSED ESEE B

FOE INTERLOCKED ESEE B

S

R

SR LATCH

FOE QUICK SEARCH ENABLED ESEE B

28-ID C  QUICK SEARCH ENABLED ESEE B
28-ID B  QUICK SEARCH ENABLED ESEE B

FOE INTERLOCKED A

FOE INTERLOCKED ESEE B

FOE L1S1 SHUTTER CONFLICT ESEE B

 INTERLOCKED ESEE B
 QUICK SEARCH ENABLE ESEE B

1 Hz ON - OFF

SHEET 5

28-ID ESEE B SEARCH LOGIC B CHAIN

28-ID D  QUICK SEARCH ENABLED ESEE B

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A

DESCRIPTION BYDATE CHECKED APP

5

6 5

SEE SHEET 1
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ESEE

B

SBE LATCH B



28-ID ESEE C SEARCH LOGIC

PPS

C EMERGENCY STOPS A LATCHED

CABLE LABRYINTH SWITCHES CLOSED A

A-SB1

PB

DELAY TO ON TIMER

2 MINUTES

TOTAL SEARCH LIMIT TIMER

BEAM IMMINENT SOUNDER

HIGH VOLUME

SOUND PATTERN 2

RED

BEAM IMMINENT BEACON

ESEE C AREA INTERLOCKED WARNING COMPLETE A

SEARCH IN PROGRESS 

SOUNDER

LOW VOLUME

SOUND PATTERN 1

YELLOW

SEARCH IN PROGRESS BEACON

C EMERGENCY STOPS B LATCHED

28-ID C ALL DOORS CLOSED & LOCKED B

28-ID C ACCESS REQUEST B

B-SB1

PB

DELAY TO ON TIMER

2 MINUTES

TOTAL SEARCH LIMIT TIMER

ESEE C AREA SEARCHED B

B CHAIN BEAM IMMINENT BEACON

(FEEDS COMMON BEACON

THROUGH RELAY,LOGIC OR)

B CHAIN BEAM IMMINENT SOUNDER

(FEEDS COMMON SOUNDER

THROUGH RELAY,LOGIC OR)

B CHAIN SEARCH IN PROGRESS SOUNDER

(FEEDS COMMON BEACON THROUGH

RELAY,LOGIC OR)

B CHAIN SEARCH IN PROGRESS SOUNDER

(FEEDS COMMON BEACON THROUGH

RELAY,LOGIC OR)

SHEET 10

SHEET 8

SHEET 10

ESEE C AREA SEARCHED A

SHEET 9

SHEET 8

C  EMERGENCY STOPS A LATCHED

28-ID C DOORS CLOSED & LOCKED A

28-ID ACCESS REQUEST A
SHEET 9

SHEET 9

SHEET 10

SHEET 9

SHEET 10

ZONE C4

ZONE C2

ZONE D4

ZONE C2

ZONE D4

ZONE B6

ZONE D4

ZONE C6

SHEET 9

ZONE D4

ESEE C AREA SEARCHED A

ESEE C AREA SEARCHED BSHEET 10

ZONE D4

A-SBE

C SEARCHED A

FOE INTERLOCKED B 

BEAM ON SIGN

B

ENTRY PERMITTED SIGN

B

B-SBERISING EDGE

SENSING

FRONT RIGHT DOOR CLOSED AND LOCKED 

SBE LATCH A

2 sec delay to off

SBE LATCH B

2 sec delay to off

FRONT LEFT DOOR CLOSED

FRONT LEFT DOOR CLOSED

QUICK SEARCH ENABLED A

28-ID C

QUICK SEARCH

ENABLED A

QUICK SEARCH

ENABLED A

28-ID C QUICK SEARCH ENABLED A

28-ID C

QUICK SEARCH

ENABLED B

QUICK SEARCH

ENABLED B

28-ID QUICK SEARCH ENABLED B

 CABLE LABRYINTH SWITCHES CLOSED A

CABLE LABRYINTH SWITCHES CLOSED B

ESEE C AREA INTERLOCKED WARNING COMPLETE B

ESEE C AREA SEARCHED A

(SEARCHED = 0)

FOE AREA SEARCHED B

FOE  SEARCHED A

QUICK SEARCH ENABLED B

FOE SEARCHED B

FRONT END SHUTTERS CLOSED A CHAIN PPS

L2A2 SHUTTER CLOSED A CHAIN PPS

REAR DOOR CLOSED AND LOCKED 

A-SB2

PB

SBE 

LED

A-SBE

OUT OF

SEQUENCE
FRONT LEFT DOOR CLS B

B-SB2

PB
SB2

B-SBE

OUT OF

SEQUENCE

FRONT LEFT DOOR CLS B

28-ID C ENABLED LATCHED A

SB1 LED

SB1 LED

SB-E LED
SHEET 9

ZONE B3
QUICK SEARCH 

ENABLED

28-ID C QUICK SEARCH ENABLED A

28-ID C QUICK SEARCH ENABLED B

FRONT END SHUTTERS CLOSED B CHAIN PPS

CABLE LABRYINTH SWITCHES CLOSED B

FRONT RIGHT DOOR CLOSED AND LOCKED 

ESEE C AREA SEARCHED B

(SEARCHED = 0)

REAR DOOR CLOSED AND LOCKED 

28-ID C ENABLED LATCHED B

QUICK SEARCH ENABLED A

QUICK SEARCH ENABLED B

SB2 LED

SB-E

SHEET 10

ZONE B3

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A

DESCRIPTION BYDATE CHECKED APP

5

6 5

SEE SHEET 1
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NOTE:  

SB LED’S ARE AND’ED

THROUGH RELAY CONTACTS WITH 

B CHAIN SB LATCHES, BOTH CHAINS 

ARE REQUIRED TO LIGHT THE LED’S. 

ALL SB LED’S ARE AMBER

NOTE:  

SB LED’S ARE AND’ED

THROUGH RELAY CONTACTS WITH 

B CHAIN SB LATCHES, BOTH CHAINS 

ARE REQUIRED TO LIGHT THE LED’S. 

ALL SB LED’S ARE AMBER

ZONE C4

ZONE D4



ESEE C MAG LOCKS CLOSED A

DOOR SWITCHES A

 AREA SECURED WARNING COMPLETE A

ESEE C EMERGENCY STOP 3 A

LOCAL

RESET

28-ID C ACCESS A

ESEE C MAG LOCK COMMAND A

28-ID C ACCESS BUTTON A

FOE LINE 2 SHUTTER CLOSED

SHEET 8

SHEET 8

SHEET 8

ZONE C4

ZONE C3

ZONE D3

ACCESS REQUEST = 0

CHAIN C PLC A

28-ID C INTERLOCKED SIGN

A CHAIN LED’S

(ABOVE EACH DOOR)

ESEE C   AREA SEARCHED A

ESEE C EMERGENCY STOP 1 A

ESEE C EMERGENCY STOP 2 A

ESEE C EMERGENCY STOP EXTERNAL A

2 SECOND DELAY TO OFF 

TIMER

ESEE C EMERGENCY STOPS A LATCHED

FOE LINE 2 SHUTTER CLOSED

C EMERGENCY STOPS B

CABLE LABRYINTHS 

SWITCHES CLOSED A

CABLE LABRYINTHS 

DOOR LATCH  CLOSED A

CABLE LABRYINTH 1 DOOR LATCH  CLOSED A

CABLE LABRYINTH 2 DOOR LATCH  CLOSED A

CABLE LABRYINTH 1 SWITCHES CLOSED A

CABLE LABRYINTH 2 SWITCHES CLOSED A

CABLE LABRYINTH S SWITCHES CLOSED A

CABLE LABRYINTH S DOOR LATCH  CLOSED A

28-ID C AREA SEARCHED A CHAIN

DOOR SWITCHES A 
FRONT DOOR SWITCHES LEFT DOOR A1

FRONT DOOR SWITCHES LEFT DOOR A2

FRONT DOOR SWITCHES RIGHT DOOR A2

FRONT DOOR SWITCHES RIGHT DOOR A1

REAR DOOR SWITCHES  DOOR A1

REAR DOOR SWITCHES  DOOR A2

28-ID C AREA INTERLOCKED A

SHEET 8

ZONE C4

28-ID INTERLOCK B

28-ID C INTERLOCK A

28-ID C QUICK SEARCH ENABLED A

1 Hz ON - OFF

28-ID C INTERLOCK A

FOE LINE 2 SHUTTER CONFLICT A

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A

DESCRIPTION BYDATE CHECKED APP

5

6 5

SEE SHEET 1
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A

28-ID ESEE C SEARCH LOGIC A CHAIN

SBE LATCH B



ESEE C MAG LOCKS CLOSED B

DOOR SWITCHES B

 AREA SECURED WARNING COMPLETE B

ESEE C EMERGENCY STOP 3 B

LOCAL

RESET

28-ID C ACCESS B

ESEE C MAG LOCK COMMAND B

28-ID C ACCESS BUTTON B

FOE LINE 2 SHUTTER CLOSED

SHEET 8

SHEET 8

SHEET 8

ZONE B4

ZONE B3

ZONE B3

ACCESS REQUEST = 0

CHAIN C PLC B

28-ID C INTERLOCKED SIGN

B CHAIN LED’S

(ABOVE EACH DOOR)

ESEE C AREA SEARCHED B

ESEE C EMERGENCY STOP 1 B

ESEE C EMERGENCY STOP 2 B

ESEE C EMERGENCY STOP EXTERNAL B

2 SECOND DELAY TO OFF 

TIMER

ESEE C EMERGENCY STOPS B LATCHED

FOE LINE 2 SHUTTER CLOSED

C EMERGENCY STOPS B

CABLE LABRYINTHS 

SWITCHES CLOSED B

CABLE LABRYINTHS 

DOOR LATCH  CLOSED B

CABLE LABRYINTH 1 DOOR LATCH  CLOSED B

CABLE LABRYINTH 2 DOOR LATCH  CLOSED B

CABLE LABRYINTH 1 SWITCHES CLOSED B

CABLE LABRYINTH 2 SWITCHES CLOSED B

CABLE LABRYINTH S SWITCHES CLOSED B

CABLE LABRYINTH S DOOR LATCH  CLOSED B

28-ID AREA SEARCHED B CHAIN

DOOR SWITCHES B 
FRONT DOOR SWITCHES LEFT DOOR B1

FRONT DOOR SWITCHES LEFT DOOR B2

FRONT DOOR SWITCHES RIGHT DOOR B2

FRONT DOOR SWITCHES RIGHT DOOR B1

REAR DOOR SWITCHES  DOOR B1

REAR DOOR SWITCHES  DOOR B2

FRONT  RIGHT MAGNETIC REED DOOR SWITCH B

FRONT  LEFT MAGNETIC REED DOOR SWITCH B

REAR MAGNETIC REED DOOR SWITCH B

28-ID C AREA INTERLOCKED B

SHEET 8

ZONE B4

28-ID INTERLOCK B

28-ID C INTERLOCK A

28-ID C QUICK SEARCH ENABLED B

1 Hz ON - OFF

28-ID C INTERLOCK B

FOE LINE 2 SHUTTER CONFLICT B

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A

DESCRIPTION BYDATE CHECKED APP

5

6 5

SEE SHEET 1

LT-EL-BL-EI-PPS-1280-96LT-EL-BL-EI D
OF 2010
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B

28-ID ESEE C SEARCH LOGIC B CHAIN

SBE LATCH B



D EMERGENCY STOPS A LATCHED

CABLE LABRYINTH SWITCHES CLOSED A

A-SB1

PB

DELAY TO ON TIMER

2 MINUTES

TOTAL SEARCH LIMIT TIMER

BEAM IMMINENT SOUNDER

HIGH VOLUME

SOUND PATTERN 2

RED

BEAM IMMINENT BEACON

ESEE D AREA SECURED WARNING COMPLETE A

SEARCH IN PROGRESS 

SOUNDER

LOW VOLUME

SOUND PATTERN 1

AMBER

SEARCH IN PROGRESS BEACON

D EMERGENCY STOPS A LATCHED

D ALL DOORS CLOSED & LOCKED B

28-ID D ACCESS REQUEST A

B-SB1

PB

DELAY TO ON TIMER

2 MINUTES

TOTAL SEARCH LIMIT TIMER

ESEE AREA SEARCHED B

B CHAIN BEAM IMMINENT BEACON

(FEEDS COMMON BEACON

THROUGH RELAY, LOGIC OR)

B CHAIN BEAM IMMINENT SOUNDER

(FEEDS COMMON SOUNDER

THROUGH RELAY, LOGIC OR)

B CHAIN SEARCH IN PROGRESS SOUNDER

(FEEDS COMMON BEACON THROUGH

RELAY, LOGIC OR)

B CHAIN SEARCH IN PROGRESS SOUNDER

(FEEDS COMMON BEACON THROUGH

RELAY, LOGIC OR)

SHEET 13

SHEET 11

SHEET 13

ESEE AREA SEARCHED A

SHEET 12

SHEET 11

D  EMERGENCY STOPS A LATCHED

D DOORS CLOSED & LOCKED A

28-ID ACCESS A
SHEET 12

SHEET 12

SHEET 13

SHEET 12

SHEET 13

ZONE C5

ZONE C2

ZONE D5

ZONE C2

ZONE D4

ZONE B6

ZONE D4

ZONE C6

SHEET 12

ZONE D4

ESEE AREA SEARCHED A

ESEE AREA SEARCHED BSHEET 13

ZONE D4

A-SBE

ESEE D SEARCHED A

FOE INTERLOCKED B 

BEAM ON SIGN

B

ENTRY PERMITTED SIGN

B

B-SBERISING EDGE

SENSING

FRONT RIGHT DOOR CLOSED AND LOCKED 

SEE LATCH A

2 sec delay to off

SBE LATCH B

2 sec delay to off

FRONT RIGHT DOOR CLOSED

FRONT RIGHT DOOR CLOSED

28-ID D

QUICK SEARCH

ENABLED A

28-ID D QUICK SEARCH ENABLED A

FOE QUICK SEARCH ENABLED A

28-ID D

QUICK SEARCH

ENABLED B

28-ID D QUICK SEARCH ENABLED B

FOE QUICK SEARCH ENABLED B

 CABLE LABRYINTH SWITCHES CLOSED A

CABLE LABRYINTH SWITCHES CLOSED B

ESEE D AREA SECURED WARNING COMPLETE B

ESEE AREA SEARCHED A

(SEARCHED = 0)

FOE AREA SEARCHED B

QUICK SEARCH ENABLED B

FOE SEARCHED B

FRONT END SHUTTERS CLOSED A CHAIN PPS
L2A2 SHUTTER CLOSED A CHAIN PPS

REAR DOOR CLOSED AND LOCKED 

A-SB2

PB

SBE 

LED

A-SBE

OUT OF

SEQUENCE
FRONT RIGHT DOOR CLS A

B-SB2

PB
SB2

B-SBE

OUT OF

SEQUENCE

FRONT LEFT DOOR CLS B

28-ID D ENABLED LATCHED A

SB1 LED

SB1 LED

SB-E LED
SHEET 12

ZONE B4

QUICK SEARCH ENABLED
28-ID D QUICK SEARCH ENABLED A

28-ID D QUICK SEARCH ENABLED B

FRONT END SHUTTERS CLOSED B CHAIN PPS

CABLE LABRYINTH SWITCHES CLOSED B

FRONT RIGHT DOOR CLOSED AND LOCKED 

ESEE AREA SEARCHED B

(SEARCHED = 0)

REAR DOOR CLOSED AND LOCKED 

28-ID D ENABLED LATCHED B

QUICK SEARCH ENABLED

QUICK SEARCH ENABLED B

NOTE:  

SB LED’S ARE AND’ED

THROUGH RELAY CONTACTS WITH

 B CHAIN SB LATCHES, BOTH CHAINS 

ARE REQUIRED TO LIGHT THE LED’S. 

ALL SB LED’S ARE AMBER

SB2 LED

SB-E

SHEET 13

ZONE B3

C HUTCH GILLITONE SHUTTER CLOSED A CHAIN PPS

ZONE C5

ZONE D5

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A

DESCRIPTION BYDATE CHECKED APP

5

6 5

SEE SHEET 1

LT-EL-BL-EI-PPS-1280-96LT-EL-BL-EI D
OF 2011
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PPS

28-ID ESEE D SEARCH LOGIC

NOTE:  

SB LED’S ARE AND’ED

THROUGH RELAY CONTACTS WITH 

B CHAIN SB LATCHES, BOTH CHAINS 

ARE REQUIRED TO LIGHT THE LED’S. 

ALL SB LED’S ARE AMBER

ZONE C2



ESEE D MAG LOCKS CLOSED A

DOOR SWITCHES A

 AREA INTERLOCKED WARNING COMPLETE A

ESEE D EMERGENCY STOP 3 A

LOCAL

RESET

28-ID D ACCESS A

28-ID D ACCESS BUTTON A

SHEET 11

SHEET 11

SHEET 11

ZONE C4

ZONE C3

ZONE D4

ACCESS REQUEST = 0

CHAIN C PLC A

AREA INTERLOCKED SIGN

A CHAIN LED’S

(ABOVE EACH DOOR)

ESEE D AREA SEARCHED A

ESEE D EMERGENCY STOP 1 A

ESEE D EMERGENCY STOP 2 A

ESEE D EMERGENCY STOP EXTERNAL A

2 SECOND DELAY TO 

OFF TIMER
D EMERGENCY STOPS A LATCHED

FOE EMERGENCY STOPS A
ESEE D MAG LOCK RELAY 

28-ID D AREA SEARCHED A CHAIN
SHEET 11

ZONE C4

CABLE LABRYINTHS 

SWITCHES CLOSED A

CABLE LABRYINTHS 

DOOR LATCH  CLOSED A

CABLE LABRYINTH 1 SWITCHES CLOSED A

CABLE LABRYINTH 2 SWITCHES CLOSED A

CABLE LABRYINTH 1 DOOR LATCH  CLOSED A

CABLE LABRYINTH 2 DOOR LATCH  CLOSED A

CABLE LABRYINTH S SWITCHES CLOSED A

CABLE LABRYINTH S DOOR LATCH  CLOSED A

FOE LINE 2 SHUTTER CLOSED

GILLOTINE SHUTTER CLOSED

DOOR SWITCHES A 
FRONT DOOR SWITCHES LEFT DOOR A1

FRONT DOOR SWITCHES LEFT DOOR A2

FRONT DOOR SWITCHES RIGHT DOOR A2

FRONT DOOR SWITCHES RIGHT DOOR A1

REAR DOOR SWITCHES LEFT DOOR A1

REAR DOOR SWITCHES LEFT DOOR A2

REAR DOOR SWITCHES RIGHT DOOR A1

REAR DOOR SWITCHES RIGHT DOOR A2

REAR LEFT DOOR MAGNETIC REED SWITCH A

REAR RIGHT DOOR MAGNETIC REED SWITCH A

GILLOTINE SHUTTER SWITCH A1 CLOSED 

GILLOTINE SHUTTER SWITCH A2 CLOSED 

GILLOTINE SHUTTER SWITCH CLOSED LATCH A (LOCK)

LOCAL

RESET

GILLOTINE SHUTTER CONFLICT LATCHED A

DELAY TO OFF 

3S
GILLOTINE SHUTTER CONFLICT A

GILLOTINE SHUTTER SWITCH A1 CLOSED 

GILLOTINE SHUTTER SWITCH A2 CLOSED 

GILLOTINE SHUTTER SWITCH CLOSED LATCH A (LOCK)

GILLOTINE SHUTTER CLOSED A
GILLOTINE SHUTTER SWITCH A1 CLOSED 

GILLOTINE SHUTTER SWITCH A2 CLOSED 

GILLOTINE SHUTTER SWITCH CLOSED LATCH A (LOCK)

GILLOTINE SHUTTER SHUTTER  CONFLICT LATCHED A

FOE LINE 2 SHUTTER CONFLICT

GILLOTINE SHUTTER CONFLICT

28-ID D INTERLOCKED A

S

R

SR LATCH

FOE LINE 2 SHUTTER CLOSED

GILLOTINE SHUTTER CLOSED

28-ID AREA D INTERLOCKED B

28-ID AREA D INTERLOCKED A

28-ID D QUICK SEARCH ENABLED A

1 Hz ON - OFF

28-ID D INTERLOCK A
SHEET 11

ZONE D6

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A

DESCRIPTION BYDATE CHECKED APP

5
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SEE SHEET 1

LT-EL-BL-EI-PPS-1280-96LT-EL-BL-EI D
OF 2012
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P
S
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A

28-ID ESEE D SEARCH LOGIC A CHAIN

SBE LATCH A



ESEE D MAG LOCKS CLOSED B

DOOR SWITCHES B

 AREA INTERLOCKED WARNING COMPLETE B

ESEE D EMERGENCY STOP 3 B

LOCAL

RESET

28-ID D ACCESS B

28-ID D ACCESS BUTTON B

SHEET 11

SHEET 11

SHEET 11

ZONE A4

ZONE A3

ZONE B3

ACCESS REQUEST = 0

CHAIN C PLC B

AREA INTERLOCKED SIGN

B CHAIN LED’S

(ABOVE EACH DOOR)

ESEE D   AREA SEARCHED B

ESEE D EMERGENCY STOP 1 B

ESEE D EMERGENCY STOP 2 B

ESEE D EMERGENCY STOP EXTERNAL B

2 SECOND DELAY TO 

OFF TIMER
ESEE D EMERGENCY STOPS B LATCHED

FOE EMERGENCY STOPS A
ESEE D MAG LOCK RELAY B

28-ID D AREA SEARCHED B CHAIN SHEET 11

ZONE B4

CABLE LABRYINTHS 

SWITCHES CLOSED B

CABLE LABRYINTHS 

DOOR LATCH  CLOSED B

CABLE LABRYINTH 1 SWITCHES CLOSED B

CABLE LABRYINTH 2 SWITCHES CLOSED B

CABLE LABRYINTH 1 DOOR LATCH  CLOSED B

CABLE LABRYINTH 2 DOOR LATCH  CLOSED B

CABLE LABRYINTH S SWITCHES CLOSED B

CABLE LABRYINTH S DOOR LATCH  CLOSED B

FOE LINE 2 SHUTTER CLOSED

GILLOTINE SHUTTER CLOSED

DOOR SWITCHES B 
FRONT DOOR SWITCHES LEFT DOOR B1

FRONT DOOR SWITCHES LEFT DOOR B2

FRONT DOOR SWITCHES RIGHT DOOR B2

FRONT DOOR SWITCHES RIGHT DOOR B1

REAR DOOR SWITCHES LEFT DOOR B1

REAR DOOR SWITCHES LEFT DOOR B2

REAR DOOR SWITCHES RIGHT DOOR B1

REAR DOOR SWITCHES RIGHT DOOR B2

REAR LEFT DOOR MAGNETIC REED SWITCH B

REAR RIGHT DOOR MAGNETIC REED SWITCH B

GILLOTINE SHUTTER SWITCH B1 CLOSED 

GILLOTINE SHUTTER SWITCH B2 CLOSED 

GILLOTINE SHUTTER SWITCH CLOSED LATCH B (LOCK)

LOCAL

RESET

GILLOTINE SHUTTER CONFLICT LATCHED B

DELAY TO OFF 

3S
GILLOTINE SHUTTER CONFLICT B

GILLOTINE SHUTTER SWITCH B1 CLOSED 

GILLOTINE SHUTTER SWITCH B2 CLOSED 

GILLOTINE SHUTTER SWITCH CLOSED LATCH B (LOCK)

GILLOTINE SHUTTER CLOSED B
GILLOTINE SHUTTER SWITCH B1 CLOSED 

GILLOTINE SHUTTER SWITCH B2 CLOSED 

GILLOTINE SHUTTER SWITCH CLOSED LATCH B (LOCK)

GILLOTINE SHUTTER SHUTTER  CONFLICT LATCHED B

FOE LINE 2 SHUTTER CONFLICT

GILLOTINE SHUTTER CONFLICT

28-ID D INTERLOCKED B

S

R

SR LATCH

FOE LINE 2 SHUTTER CLOSED

GILLOTINE SHUTTER CLOSED

28-ID AREA D INTERLOCKED B

28-ID AREA D INTERLOCKED A

28-ID D QUICK SEARCH ENABLED B

1 Hz ON - OFF

28-ID D INTERLOCK B
SHEET 11

ZONE B6

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A
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OF 2013
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A CHAIN SHUTTER PERMIT

CLOSE

OPEN

ESEE C INTERLOCKED A

ESEE D INTERLOCKED B

WIRE ANDED PPS

FOE PPS ENCLOSURE

B CHAIN SHUTTER PERMIT

A CHAIN SHUTTER PERMIT

B CHAIN SHUTTER PERMIT

FOE LINE 2 PHOTON SHUTTER 2A 

SOLENOID

FOE LINE 2 PHOTON SHUTTER 2B 

SOLENOID

ESEE C GILLOTINE CLOSED  A *

SUM OF ESEEC 

MAG LOCKS

FOE LINE 2 SHUTTER 2 CLOSED A

SUM OF FOE MAG LOCKS

OPEN

CLOSE

OPEN FRONT END 

COMMAND TO

 FRONT END EPS

ESEE D INTERLOCKED A

SUM OF ESEED 

MAG LOCKS

ESEE C INTERLOCKED B

28-ID PPS

* GILLOTINE SHUTTER IS A SINGLE OPERATING 

DEVICE MONITORED BY BOTH CHAINS.

 OPEN (experimenter interface)

CLOSE (experimenter interface)

CLOSE (experimenter interface)

 OPEN (experimenter interface)

B CHAIN H2O LATCHED

A CHAIN H2O LATCHED

EXPERIMENTER  INTERLOCK

FE SHUTTER PERMITS  A

FE SHUTTER PERMITS  B

A CHAIN SHUTTER PERMIT

CLOSE

OPEN

WIRE ANDED PPS

FOE PPS ENCLOSURE

B CHAIN SHUTTER PERMIT

A CHAIN SHUTTER PERMIT

B CHAIN SHUTTER PERMIT

FOE LINE 1 PHOTON SHUTTER 1A 

SOLENOID

FOE LINE 1 PHOTON SHUTTER 1B 

SOLENOID
SUM OF ESEE B 

MAG LOCKS

28-ID B  PPS

CLOSE (experimenter interface)
ESEE B INTERLOCKED A

ESEE B INTERLOCKED B

LINE 1 LOCKOUT KEY

LINE 2 LOCKOUT KEY

OPEN
(experimenter interface)

ESEE C GILLOTINE CLOSED  B *

FOE LINE 2 SHUTTER 2 CLOSED B

FOE LINE 1 SHUTTER 1 CLOSED A

FOE LINE 1 SHUTTER 1 CLOSED B

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12
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CHAIN C SHUTTER CONTROL



UNLOCK (local keypad)

LOCK

(local keypad)

 FOE  ACCESS BUTTON 

FRONT END SHUTTERS CLOSED B

FRONT END SHUTTERS CLOSED A

FOE ACCESS PERMIT TO A CHAIN PPS

FOE ACCESS PERMIT TO B CHAIN PPS

DOWN STREAM LEFT DOOR 

MAG LOCK SOLENOID

UNLOCK (local keypad)

LOCK

(local keypad)

DOWN STREAM RIGHT DOOR 

MAG LOCK SOLENOID

UP STREAM RIGHT DOOR 

MAG LOCK SOLENOID

DIRECT WIRED

 E STOP CIRCUIT

FOE SECURE A

FOE SECURE B

RELAY OR

WIRE OR

UNLOCK (local keypad)

LOCK

(local keypad)

FRONT END SHUTTERS CLOSED B

FRONT END SHUTTERS CLOSED A

FOE INTERLOCK A

FOE INTERLOCK B

UNLOCK (local keypad)

LOCK

(local keypad)

DOWN STREAM RIGHT DOOR 

MAG LOCK SOLENOID

FOE INTERLOCKED A

FOE INTERLOCKED B

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV
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A

B

C

D
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D
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UNLOCK (local keypad)

LOCK

(local keypad)

ESEE C  ACCESS BUTTON 

L1S1 SHUTTER CLOSED B

L1S1 SHUTTER CLOSED A

ESEE B ACCESS TO A CHAIN PPS

ESEE B ACCESS TO B CHAIN PPS

 FRONT  DOOR 

MAG LOCK SOLENOID

DIRECT WIRED

 E STOP CIRCUIT

28-ID B AREA INTERLOCKED A

RELAY OR

28-ID B AREA INTERLOCKED A

L1S1 SHUTTER CLOSED A

L1S1 SHUTTER CLOSED B

28-ID B AREA INTERLOCKED B

28-ID B AREA INTERLOCKED B

28-ID C AREA INTERLOCKED A

28-ID C AREA INTERLOCKED B

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D
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UNLOCK (local keypad)

LOCK

(local keypad)

ESEE C  ACCESS BUTTON 

L2S2 SHUTTER CLOSED B

L2S2 SHUTTER CLOSED A

ESEE C ACCESS TO A CHAIN PPS

ESEE C ACCESS TO B CHAIN PPS

 FRONT LEFT DOOR 

MAG LOCK SOLENOID

UNLOCK (local keypad)

LOCK

(local keypad)

FRONT RIGHT DOOR 

MAG LOCK SOLENOID

REAR DOOR 

MAG LOCK SOLENOID

DIRECT WIRED

 E STOP CIRCUIT

28-IDC AREA INTERLOCKED A

RELAY OR

WIRE OR

28-ID C AREA INTERLOCKED A

UNLOCK (local keypad)

LOCK

(local keypad)

L2S2 SHUTTER CLOSED A

L2S2 SHUTTER CLOSED B

28-ID C AREA INTERLOCKED B

28-IDC AREA INTERLOCKED B

28-IDC AREA INTERLOCKED A

28-IDC AREA INTERLOCKED B
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COMPUTER REPRODUCABLE
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28-ID D C CHAIN DOOR CONTROL 

UNLOCK (local keypad)

LOCK

(local keypad)

ESEE D ACCESS PERMIT TO A CHAIN PPS

ESEE D ACCESS PERMIT TO B CHAIN PPS

DOWN STREAM LEFT DOOR 

MAG LOCK SOLENOID (FRONT)

UNLOCK (local keypad)

LOCK

(local keypad)

DOWN STREAM RIGHT DOOR 

MAG LOCK SOLENOID (FRONT)

DIRECT WIRED

 E STOP CIRCUIT

28-ID D AREA INTERLOCKED A

RELAY OR

WIRED OR

UNLOCK (local keypad)

LOCK

(local keypad)

UNLOCK (local keypad)

LOCK

(local keypad)

REAR DOWN STREAM RIGHT DOOR 

MAG LOCK SOLENOID

REAR DOWN STREAM LEFT DOOR 

MAG LOCK SOLENOID

ESEE D ACCESS BUTTON

L1S2 SHUTTER CLOSED A

L1S2 SHUTTER CLOSED B

28-ID D GILLOTINE SHUTTER CLOSED A

28-ID D AREA INTERLOCKED B

ESEE D INTERLOCKED A

ESEE D INTERLOCKED B

L2S2 SHUTTER CLOSED A

L2S2 SHUTTER CLOSED B

GILLOTINE SHUTTER CLOSED A

REV
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COMPUTER REPRODUCABLE
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FOE SECURE READ BACK A1

FAULTS AND ALARMS A CHAIN

A CHAIN HARDWARE FAULT = GENERATED FROM SYSTEM FAULT DATA

Delay to off 3S
FOE SECURE RELAY COMMAND

FOE SECURE RELAY READ BACK A1

FOE SECURE READ BACK A2Delay to off 3S
FOE SECURE RELAY COMMAND

FOE SECURE RELAY READ BACK A2

A CHAIN FRONT END SHUTTER PERMIT RELAY COMMAND

A CHAIN FRONT END SHUTTER PERMIT RELAY READ BACK

Delay to off 3S A CHAIN FRONT END SHUTTER PERMIT READ BACK FAULT

BEAM LINE LINE 1 SHUTTER 1 A1  PERMIT RELAY COMMAND

BEAM LINE LINE 1 SHUTTER 1 A1  PERMIT RELAY READ BACK

Delay to off 3S BEAM LINE LINE 1 SHUTTER 1 A1  SHUTTER PERMIT READ BACK FAULT

BEAM LINE LINE 2 SHUTTER 2 A1 POSITION CONFLICT FAULT 

BEAM LINE SECURE A CHAIN READ BACK FAULT Delay to off 3S
BEAM LINE SECURE A CHAIN STATUS

BEAM IMMINENT BEACON/SOUNDER FAULT A CHAIN

A CHAIN PROXIMITY SENSOR FAULT = DIRECT FROM SENSOR MODULE

Delay to off 3S

SHEET 2

ZONE A2

BEAM LINE SECURE READ BACK FROM I/O BOX

BEAM IMMINENT BEACON/SOUNDER SIGNAL

BEAM IMMINENT BEACON/SOUNDER READ BACK

BEAMLINE FAULTS ARE SENT TO CONTROL ROOMONLY WHEN BEAMLINE IS ENABLED AT FRONT END

BEAM LINE LINE 2 SHUTTER 2 A1  PERMIT RELAY COMMAND

BEAM LINE LINE 2 SHUTTER 2 A1  PERMIT RELAY READ BACK

Delay to off 3S BEAM LINE LINE 2 SHUTTER 2 A1  SHUTTER PERMIT READ BACK FAULT

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D
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A
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SCALE: N/A
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FAULTS AND ALARMS B CHAIN

B CHAIN HARDWARE FAULT = GENERATED FROM SYSTEM FAULT DATA

B CHAIN PROXIMITY SENSOR FAULT = DIRECT FROM SENSOR MODULE

FOE SECURE READ BACK B1Delay to off 1S
FOE SECURE RELAY COMMAND

FOE SECURE RELAY READ BACK B1

FOE SECURE READ BACK B2Delay to off 1S
FOE SECURE RELAY COMMAND

FOE SECURE RELAY READ BACK B2

B CHAIN FRONT END SHUTTER PERMIT RELAY COMMAND

B CHAIN FRONT END SHUTTER PERMIT RELAY READ BACK

Delay to off 1S B CHAIN FRONT END SHUTTER PERMIT READ BACK FAULT

BEAM LINE LINE 1 SHUTTER 1 B  PERMIT RELAY COMMAND

BEAM LINE LINE 1 SHUTTER 1 B1  PERMIT RELAY READ BACK
Delay to off 1S BEAM LINE LINE 1 SHUTTER 1 B1  SHUTTER PERMIT READ BACK FAULT

BEAM LINE LINE 2 SHUTTER 2 B1 POSITION CONFLICT FAULT 

BEAM IMMINENT BEACON/SOUNDER FAULT B CHAINDelay to off 1S
BEAM IMMINENT BEACON/SOUNDER SIGNAL

BEAM IMMINENT BEACON/SOUNDER READ BACK

FE SHUTTER READBACK FAULTDelay to off 3S
FE SHUTTER PERMIT TO I/0

FE SHUTTER PERMIT READBACK 

Note: B CHAIN FAULTS ARE IMPLEMENTED USING FUNCTION BLOCKS

SHEET 3

ZONE A2

BEAMLINE FAULTS ARE SENT TO CONTROL ROOM ONLY WHEN BEAMLINE IS ENABLED AT FRONT END

BEAM LINE LINE 2 SHUTTER 2 B  PERMIT RELAY COMMAND

BEAM LINE LINE 2 SHUTTER 2 B1  PERMIT RELAY READ BACK
Delay to off 1S BEAM LINE LINE 2 SHUTTER 2 B1  SHUTTER PERMIT READ BACK FAULT

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A
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SCALE: N/A
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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
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Memo 
 
Date:  January 31, 2018 
To: George Ganetis, and Scott Buda 
From:   Zhong Zhong (chair), NSLS II Radiation Safety Committee 
Subject:  Radiation Safety Committee endorsement of the PPS design of 7-ID (SST) and 28-ID 
(PDF) beamlines  
 
Dear George and Scott 
 
I would like to thank you for inviting the RSC sub-committee for PPS (personal protection 
system) interlock, Mohamed Benmerrouche, Dana Beavis, Robert Lee, and myself, to the review 
of the PPS logic diagrams for 7-ID (SST) and 28-ID (PDF) beamlines.   
 
The following logic diagrams were reviewed: 

1. Wiring diagram, 7-ID FOE search logic, ID7 FOE Beamline PPS component layout, A 
Chain and B chain search logic, 17 sheets total. 

2. Wiring diagram, LT-EL-BL-EI-PPS-1280-96, rev. D by S. Buda, includes 28-ID FOE 
search logic, 28-ID ESEE B search logic (new), Chain C door control (new) .20 sheets. 

 
7-ID consists of the FOE and experimental endstation chambers on the experimental floor.  
Similar to CSX and SIX, SST beamline uses vacuum switches, located at each of the 
experimental endstations, to control access to the endstation chambers on the experimental floor. 
 
28-ID logic diagram serving the XPD beamlines (endstations C and D) was reviewed before.  
The new addition of EESE B (PDF beamline) search logic was denoted “new” in the updated 
logic diagram.  Access to EESE B is allowed when photon shutters are closed.  As before, access 
to FOE (enclosure A) is allowed only when front-end shutters are closed. 
 
While the IWG should be the primary reviewer for interlock logic diagrams, the RSC brings in 
broader expertise in areas such as radiation physics and PS shielding policy.  This review by the 
RSC sub-committee compliments the shielding and ray-tracing reviews, recently for SST and in 
the future for PDF, by the RSC.   
 
As a result of the sub-committee review, the RSC concurs that the PPS designs of 7-ID and 28-
ID beamlines meet Photon Sciences shielding policy.  
 
 
  



 
Radiation Safety Committee 
 
Name    Expertise     Directorate 
Andrew Ackerman  Deputy ESH Manager    PS 
Dana Beavis   Experimental Nuclear Particle Physics NPP 
Andi Barbour   Beam Line Physicist    PS 
Mohamed Benmerrouche       Nuclear and Radiation Physics  PS 
Scott Buda   Personnel Protective Systems   PS 
Ray Fliller   Accelerator Physicist    PS 
Wah-Keat Lee   Beam Line Physicist    PS 
Boris Podobedov  Accelerator Physics    PS 
Chuck Schaefer  Accelerator SME    ESH 
Lutz Wiegart   Beam Line Physicist    PS 
Zhong Zhong   Beam Line Physicist    PS 
Emil Zitvogel   Accelerator Operations   PS 
 
Ashley Shoemaker-Skokov Administrative Support    PS 
 
 
Ray-tracing sub-committee  
Andrew Ackerman  Deputy ESH Manager    PS 
Mary Carlucci-Dayton Mechanical Engineer    PS 
Wah-Keat Lee   Beam Line Physicist    PS 
Chuck Schaefer  Accelerator SME    ESH 
Christopher Stelmach  Designer     PS 
Lutz Wiegart   Beam Line Physicist    PS 
Zhong Zhong   Beam Line Physicist    PS 
 
 
PPS sub-committee  
Dana Beavis   Experimental Nuclear Particle Physics NPP 
Mohamed Benmerrouche       Nuclear and Radiation Physics  PS 
Scott Buda   Personnel Protective Systems   PS 
Robert Lee   ESH manager     PS 
Zhong Zhong   Beam Line Physicist    PS 
 
 
RSC checklist sub-committee  
Andi Barbour   Beam Line Physicist    PS 
Mohamed Benmerrouche       Nuclear and Radiation Physics  PS 
Ray Fliller   Accelerator Physicist    PS 
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33

TB1-11

K1

A2

A1

FRONT END PHOTON 

SHUTTER & SSA & SSB 

CLOSED

TB1-11

CA

DB

AW107

AW108

8 V1

7 DI3

15 DI7

16 V2

FOE PPS ENCLOSUREI/0 BOX

24

21

K3FOE ACCESS FROM EPS

AW109

AW110

J1-W

J1-X

TB19-11

TB19-11

CA

DB

4FDO

SLOT 7

1DO0P

DO0M 2

28-ID I/0 BOX 

TB1-10

TB1-10

CA

DB

J1-U

J1-V

TB19-10

TB19-10

CA

DB

CABLE # ID28FOE-40-A

SHUTTER AIR

VENT INTERLOCK

1 2
P/O CABLE 

LABRINTH KIRK KEY

LOCATED INSIDE

ENCLOSURE

CABLE#ID28FOE-41-A

BRN

YEL

WHT/YEL

WHT/BRN

WHT/ORN

WHT/BLU

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A
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4/8 FDI

SLOT 7

2 V1

1 DI0

9 DI4

10 V2

6 V1

5 DI1

13 DI5

14 V2

4 V1

3 DI2

11 DI6

12 V2

8 V1

7 DI3

15

16

DI7

V2

AW120

AW121

AW119
+ 24V A

QUICK SEARCH ENABLE B

QUICK SEARCH ENABLE A

3

1

2

PD-1

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A
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8DI
AW124

SLOT 9

1 DI0

TB1-14

TB1-18

AW125
5 DI1

AW126
2 DI2

TB1-15

6 DI3

3 DI4

7 DI5

4 DI6

8 DI7

A C

B D

B D

A C

TB1-16

B D

A C

AW127

AW128

TB1-16

TB1-17

B D

A C

TB1-17

B D

A C

TB1-18

AW129

AW130

AW131

SLOT 8 PME +24V

SLOT 8 PME 24V RTN

 +24V

IO BOX

24V 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

TB19-14

TB19-14

C A

B D

D B

C A

D B

C A

TB19-17

D B

C A

D B

C A

TB19-18

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

AW132

AW133
J1-m

J1-l

SLOT 8

1

5

2

6

3

7

4

8

TB19-15

TB19-15

TB19-16

TB19-16

TB19-17

TB19-18

A

TB1-17

D

TB1-22

TB1-14

TB1-15

FRONT END SHUTTER OPEN

MASTER SHUTTER ENABLED

BEAM LINE ENABLED (LATCHED)

FRONT END CRITICAL DEVICE PERMIT 

FOE RAD MON CLOSE REQUEST

FRONT END SHUTTER PERMIT 

READ BACK

FRONT END SHUTTER CONFLICT

I/O BOX CONNECTED TO FOE

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12
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AW139

SLOT 11

TB19-5

TB19-9

AW141

TB19-5

AW142

TB19-6

A C

B D

A C

A C

TB19-6

TB19-7

A C

A C

AW143

AW144
TB19-7

TB19-8

A C

A C

TB19-8

B D

A C

TB19-9

AW145

AW146

AW140

SLOT 10 PME +24V

SLOT 10 PME 24V RTN

FOE 

+24V

FOE RTN

I/O BOX 

OUTPUT 

MODULE

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

TB1-5

TB1-9

C A

D B

D B

C A

D B

C A

D B

C A

D B

C A

TB1-9

J1-J

J1-K

J1-L

J1-M

J1-N

J1-P

J1-Q

J1-R

1

5

2

3

7

4

8

6

DO0

DO1

DO2

DO3

DO4

DO5

DO6

DO7

8DO

STATUS BIT 0

SLOT 10 IS A 

PME TO POWER 

SLOT 11 FROM 

FOE POWER 

AW100

AW200

TB1-6

TB1-6

TB1-7

TB1-7

TB1-8

TB1-8

TB1-5

J1-S

J1-T

1

5

2

3

7

4

8

6

SLOT 5

8DI

I/O BOX

CABLE # ID28FOE-40-A

28ID-FOE SUM OF FAULTS

WATER PERMIT

FRONT END RESET

PS L2A2 CLS

GILLOTINE SHUTTER CLS

SPARE

SPARE

PS L1A1 CLS

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A
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8DI
AW152

SLOT 12

1 DI0

AW154

5 DI1

2 DI2

6 DI3

3 DI4

7 DI5

4 DI6

8

SEARCH BUTTON

 CS-1

DI7

A C

B D

A C

B D

+24V A

PD-1

AW100

FOE PPS ENCLOSUREFOE

½ SYSTEM RESET

KIRK KEY ON FOE I/O BOX

SEARCH BUTTON

CS-2
A C

B D

TB1-38C

SEE PAGE 13

BEAM IMMINENT POWER 

FEED BACK

AW158

AW89 PROXIMITY SENSOR FAIL

FROM SHEET 5

AUX DEVICE 1 FAULT

½ HARDWARE RESET

PUSHBUTTON ON FOE I/O BOX

AW153

AW155

AW156

TB1-24

TB1-24

TB1-28

TB1-28

TB1-32

TB1-32

AW100

CABLE # ID28FOE-1-A

GRN

YEL

CABLE # ID28FOE-2-A

GRN

YEL

SEARCH BUTTON

CS-3

CABLE # ID28FOE-3-A

GRN

YEL

AW160

A C

B D

TB1-36

TB1-36

SEARCH BUTTON

CS-E

CABLE # ID28FOE-31-A

WHT

BLK

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A
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8DI
AW165

SLOT 13

1 DI0

AW167

5 DI1

AW168

2 DI2

6 DI3

3 DI4

7 DI5

4 DI6

8 DI7

+24V A
AW100

FOE PPS ENCLOSUREFOE

K11
62

61

K9
62

61

K7
62

61

K5
24

21BEAM IMMINENT 

WARNING 

READBACK

FOE SECURE A1

READBACK

FOE SECURE A2

READBACK

FRONT END

SHUTTER 

PERMIT

READBACK

K15
4

3

K17
4

3

AW166

AW169

AW170

BEAM LINE 1 

SHUTTER A1

PERMIT

READBACK

BEAM LINE 2

SHUTTER A2

PERMIT

READBACK

½ DOOR RESET

PUSHBUTTON IN FOE I/O BOX

AW159

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A
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8D0

SLOT 14

1

AW182

5

OUT3
5 7

24V A RTN

SLOT 10 B CHAIN CS-4 SEARCH SOUNDER

6

3

7

4

2

FOE OVERHEAD 

LIGHT CONTROL

DO0

DO7

W11

 SEARCH

SOUNDER
W12

24V A RTN

DO2

DO3

DO4

DO5

DO6

A1

A2

AW184

TB1-81

C A

TB1-81

D
B

AW183

AW200

11

14

K29

AW200

AW176
OUT 0

0 2

24V A RTN

TB1-25

C A

TB1-25

D B

AW177

AW200

 

 

CS-1

SEARCH LED

SLOT 10B

FOE PPS ENCLOSUREFOE 

AW179
OUT 1

1 3

24V A RTN

TB1-29

C A

TB1-29

AW178

AW200

 

 

CS-2

SEARCH LED

SLOT 10B

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 # ID28FOE-1-A

BLU

WHT

CABLE # ID28FOE-2-A

BLU

WHT

SEARCH 

BEACON

CABLE # ID28FOE-15-A

BLK

RED

CABLE # ID28FOE-17-A

BLK

RED

 

 

CS-3

SEARCH LED

CABLE # ID28FOE-3-A

BLU

WHT

CABLE # ID28FOE-16-A

BLK

RED

AW186

SLOT 14B

OUT 0

0 2

24V A RTN

TB1-82

C A

TB1-82

AW185

AW200

D B

 

 

 

CABLE # ID28FOE-31-A

RED

GRN

CS-E

SEARCH LED

FOE MAG LOCKS CLOSEDAW195
L

SEE SHEET 19

AW218
M8DO7 FOE INTERLOCKED

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12
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4FDO

SLOT 15

1DO0P

DO0M 2

DOIP 5

DOIM 6

9

10

13

DO2P

DO2M

DO3P

DO3M 14

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

UPSTREAMDOWN STREAM

UPSTREAMDOWN STREAM

UPSTREAMDOWN STREAM

A2

A1

BEAM

IMMINENT

BEACONAW201

K4
11 14

TB1-38

TB1-38

C A

D

BB
24V A RTN

BW195

AW100 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

TO SLOT 12

PIN 8

SHEET 10

AW158

BW196

CABLE # ID28FOE-23-A

RED
RED

BLK

CABLE # ID28FOE-18-A

CABLE # ID28FOE-18-A

CABLE # ID28FOE-18-A

CABLE # ID28FOE-19-A

ORN

BLU

GRN

RED

WHT

BLK

ORN

BLU

GRN

RED

WHT

BLK

BLK

CABLE # ID28FOE-20-A

TB3-5

BD

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A
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4FDO
AW208

SLOT 16

1DO0P

DO0M 2
AW209

K9

A2

A1
DOIP 5

DOIM 6

K7

34

33

TB1-1

J1-A

J1-B

2  V1

1  DI1

4/8 FDI

SLOT 3

STORAGE RING PPS MEZZANINE I/O BOX

K7

A2

A1

AW212

AW213

FE SHUTTER

PERMIT A1

K9

34

33
J1-C

J1-D

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

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 # ID28FOE-40-A

A2

A1
AW216

AW217

K21
A CHAIN

WATER PERMIT

BLK

RED

WHT

GRN

A CHAIN FE SHUTTER PERMIT 

ON FOE I/O BOX

K23

11

12

A2

A1
AW345

AW346

K23

POWERED DOOR

OPENER INHIBIT

RELAY

K13

22

21

K12

21

22

TO DOOR OPENER CONTROLS

INHIBITS POWERED

OPERATION OF DOOR

WHEN MAGLOCK IS ON

FE SHUTTER

PERMIT A2

AW347

AW348

AW349

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A
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4FDO

AW288

SLOT 17

1DO0P

DO0M 2
AW289

DOIP 5

DOIM 6

K10

13 14

TB1-12

J2-Y

J2-Z

STORAGE RING PPS TO FOE

CONNECTOR IN MEZZANINE

I/O JUNCTION BOX

STORAGE RING PPS 

MEZZANINE I/O BOX

K11

A2

A1

4443
J2-n

J2-p

9

10

13

DO2P

DO2M

DO3P

DO3M 14

TB19-12

TB19-19

A

D B

AW242 AW244

AW243
TB19-12

TB19-19

A C

B D

A C

B D

J2-a

J2-b

TB20-13

BB-JB-B

TB20-13

A C

B D

FOE PPS ENCLOSURE I/O BOX

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

TB2-13

A

D B

AW248 AW250

TB2-13

K11

AW249

AW240

AW241

K15

A2

A1

AW251

AW252

K17

2

1

A CHAIN 

FRONT END 

PHOTON SHUTTER

 PERMIT  

PHOTON 

SHUTTER L1A1

 PERMIT

PHOTON

SHUTTER L2A2

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 # ID28FOE-40-A

CABLE # ID28FOE-40-B

AW253

AW254

C

WHT/GRY

WHT/RED/BLU

WHT/RED/BRN

WHT/VIO

WHT/RED/BLU

WHT/RED/BRN

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A
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11 14

11 14

TB1-42

24V A RTN

24V A
CA F5,2A

K13 TB1-42

TB1-46

24V A RTN

TB1-46

TB1-50

24V A RTN

TB1-50

TB1-54

24V A RTN

TB1-54

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

AW281

AW200

AW200

AW200

AW200

K12

TB5-4
DB

A BC D

A BC D

A BC D

TB3-9

A

D

B

A

D

B

A

D

B

A

D

B

TB3-10

TB3-11

TB3-12

TB3-5

ISEE PAGE 19 

TB5-1

AC

TB5-1

DB

TB5-2 TB5-2

AC DB

SEARCH STATION 1

E-STOP

TB5-3

DB

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

CBL # ID28FOE-1-B

BLU WHT

CBL # ID28FOE-2-B

BLU WHT

CBL # ID28FOE-3-B

BLU WHT

AC B D

CBL # ID28FOE-21-A

CBL # ID28FOE-21-A

CBL # ID28FOE-22-A

WHT BLK

WHT BLK

RED GRN

UP STREAM

 RIGHT DOOR MAG LOCK COIL

 

CBL # ID28FOE-22-A

WHT BLK

AW221

P3-J

SEARCH STATION 2

E-STOP
EMERGENCY ACCESS

ACCESS BUTTON

P3-A P3-B

P3-C P3-D

P3-E P3-F

P3-L P3-M

B  CHAIN 

PPS MAGLOCK CONTROL

MAGLOCK EPS CONTROL

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12
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K14

23 24

TB1-70
A CHAIN PERMIT  

A

D B

AW260 AW261

AW259

B CHAIN PERMIT 

K15

5 6
E

24V A RTN

K14

33 34 A

D B

AW263 AW265

AW264

K15

7 8
F

24V A RTN

K16

23 24 A

D B

AW267 AW268

AW269

K17

5 6
G

24V A RTN

K16

33 34 A

D B

AW271 AW272

AW273

K17

7 8
H

24V A RTN

AW258

AW262

AW266

AW270

AW200

AW200

AW200

AW200

PHOTON SHUTTER 

L2A2

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 

RED

BLK

CABLE # ID28FOE-28-A

CABLE # ID28FOE-28-B

RED

BLK

C

C

C

C

P3-G

P3-H

P3-N

P3-K

P3-I

PHOTON SHUTTER L1A1 SOLENOID

(UP STREAM)

PHOTON SHUTTER L1B1 SOLENOID

(DOWN STEAM)

RUN IN SEPARATE CABLES 

RED

BLK

CABLE # ID28FOE-35-A

CABLE # ID28FOE-35-B

RED

BLK

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A

DESCRIPTION BYDATE CHECKED APP

5

6 5

SEE SHEET 1

LT-EL-BL-EI-PPS-1280-91LT-EL-BL-EI E
OF 4617

LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

80
-9

1

A

PHOTON SHUTTER L2A2 CONTROL

PHOTON SHUTTER L2B2 CONTROL

PHOTON SHUTTER L1A1 CONTROL

PHOTON SHUTTER L1B1 CONTROL

SEE SHEET 19

SEE SHEET 19

SEE SHEET 19

SEE SHEET 19



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 1215C 

LOWER BOX DB

TB3-7

C A

F3,4A AW100

DB

AW281

AW283

AW200

TB3-1

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, 4A 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

F3,2A

DB

K4-K5 11-14

BEAM IMMINENT

BEACON

TB3-6

TB3-6

C A

F3,1A

DB
E STOP LOCAL

TB3-6

AW198

BW196

AW201

SEE PAGE 13

AW222

SEE PAGE 15

BUSED

JUMPER

AW287

+

+

-

-

BUSED

JUMPER

RED

BLU

BLK

PME-1 SLOT10

KEYPAD

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A

DESCRIPTION BYDATE CHECKED APP

5

6 5

SEE SHEET 1

LT-EL-BL-EI-PPS-1280-91LT-EL-BL-EI E
OF 4618

LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

80
-9

1

A



FOE LOCAL EPS PLC 

CPU 1215C

L+

SENSOR 

POWER 

OUTPUT

A

B

C

D

L+

M

M

CPU 

POWER

+24V A 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 L2A2 CONTROL

PHOTON SHUTTER L2B2 CONTROL

F

G

H

DQb

.4

.6

.7

.0

2L+

PHOTON SHUTTER 2 A LINE CLOSED

PHOTON SHUTTER 2 B LINE CLOSED

1M

DIa

.0

.1

.2

.3

.4

.5

.6

.7

B

C

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

AW200

AW223

AW226

AW228

AW230

AW262

AW266

AW270

AW290

AW283

TB5

E
AW258

ISEE PAGE 16

FRONT END SAFETY SHUTTER A CLOSED

FRONT END SAFETY SHUTTER B CLOSED

4443

4443

FE SHUTTER PERMIT A CHAIN

A

C

B

A

AW354 AW355

AW287 AW288

K7

K6

43 44

1413AW289 AW290
K21

A CHAIN WATER PERMIT

FOE MAG LOCKS CLOSED

43

K2

44

AW192 AW193

AW195

AW202 AW203

AW204 AW205

WATER PERMIT

AB

FOE

PHOTON SHUTTER 2

BEAMLINE 2

 (XPD-2)
CD B

CABLE # ID28EPS-1

CABLE #ID28EPS-1

UP STREAM

RIGHT DOOR 

 

AW350

RED

AW351

GRN

AW352

WHT

AW353

BLK

K1

L

1413
K18

.5

(SEE SHEET 12)

A

FE SHUTTER PERMIT B CHAIN

M
AW218

AW187 AW1881413
K20

AW206 AW207

FOE INTERLOCKED A CHAIN

FOE INTERLOCKED B CHAIN

EXPERIMENTER INTERLOCK BYPASSED

CABLE #ID28EPS-2

AW360

RED

AW361

GRN

AW362

WHT

AW363

BLK

PHOTON SHUTTER L1A1 CONTROL

PHOTON SHUTTER L1B1 CONTROL

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A

DESCRIPTION BYDATE CHECKED APP

5

6 5

SEE SHEET 1

LT-EL-BL-EI-PPS-1280-91LT-EL-BL-EI E
OF 4619

LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

80
-9

1

A

(SEE SHEET 12)

SEE SHEET 16

SEE SHEET 17

PHOTON SHUTTER 1 A LINE CLOSED

PHOTON SHUTTER 1 B LINE CLOSED

(SEE SHEET 14)

(SEE SHEET 34)



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

TB2-10A OPEN FE PHOTON AND SAFETY SHUTTERS TO EPS ON MEZZNINEAW389

TB2-10B

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A

DESCRIPTION BYDATE CHECKED APP

5

6 5

SEE SHEET 1

LT-EL-BL-EI-PPS-1280-91LT-EL-BL-EI E
OF 4620

LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

80
-9

1

A



FOE LOCAL EPS 

PLC I/O

SM 1223

L+

M

16I/16O

+24V A RTN

+24V A   

DQa

.0

.1

.2

.3

DQb

.4

.5

.6

.7

1M

DIa

.0

.1

.2

.3

.4

.5

.6

.7

.0

.1

.2

.3

.4

.5

DIb

2M

DQc

DQd

.1

.2

.3

.4

.5

.6

.7

.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

FRONT END ENABLE STATUS

FRONT END STATUS (1 = CLOSE 0 = OPEN)

FRONT END SHUTTER OPN COMMAND

PHOTON SHUTTER A ENABLE STATUS

PHOTON SHUTTER L1S1 STATUS (1 = CLOSE 0 = OPEN)

PHOTON SHUTTER L1S1 OPEN COMMAND

PHOTON SHUTTER L2S2 ENABLE STATUS

PHOTON SHUTTER L21S2 STATUS (1 = CLOSE 0 = OPEN)

PHOTON SHUTTER L2S2 OPEN COMMAND

EXPERIMENTER INTERLOCK BYPASSED

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A

DESCRIPTION BYDATE CHECKED APP

5

6 5

SEE SHEET 1

LT-EL-BL-EI-PPS-1280-91LT-EL-BL-EI E
OF 4621

LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

80
-9

1

A
+24V (FROM USER INTERFACE)

SPARE

SPARE

SPARE

SPARE

USER INTERLOCK

FRONT END OPEN BUTTON

FRONT END CLOSE BUTTON

PHOTON SHUTTER L1S1 OPEN BUTTON

PHOTON SHUTTER L1S1 CLOSE BUTTON

PHOTON SHUTTER L2S2 OPEN BUTTON

PHOTON SHUTTER L2S2 CLOSE BUTTON

24V RTN (FROM USER INTERFACE)



BW1

FOE PPS ENCLOSUREFOE

BW2

BW3

BW4

BW5

BW6

BW7

BW8

BW9

BW10

BW11

BW12

BW13

BW14

BW15

BW16

EMERGENCY ENTRANCE EMERGENCY STOP  B CHAIN

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

CABLE # ID28FOE-2-B

CABLE # ID28FOE-1-B

CABLE # ID28FOE-4-B

CABLE # ID28FOE-3-B

1 2

21

SHIELD

A C

B D

A C

B D

BLK

BRN

RED

ORN

1 2

21

SHIELD

A C

B D

A C

B D

BLK

BRN

RED

ORN

1 2

21

SHIELD

A C

B D

A C

B D

BLK

BRN

RED

ORN

1 2

21

SHIELD

A C

B D

A C

B D

BLK

BRN

RED

ORN

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A

DESCRIPTION BYDATE CHECKED APP

5

6 5

SEE SHEET 1

LT-EL-BL-EI-PPS-1280-91LT-EL-BL-EI E
OF 4622

LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

80
-9

1

B



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

DRSB-1

DRSB-2

DOWN STREAM LEFT 

DOOR SWITCHES

B CHAIN

BW34

BW35

BW36

BW37

UP STREAM LEFT 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

ORN

BLU

YEL

BRN

SHIELD

BLK

WHT

RED

GRN

CABLE # ID28FOE-6-B

BLK

WHT

RED

GRN

UP STREAM RIGHT 

DOOR SWITCHES

B CHAIN

DRSB-1

DRSB-2

CABLE # ID28FOE-6-B
SHIELD

ORN

BLU

YEL

BRN

CABLE # ID28FOE-5-B

CABLE # ID28FOE-5-B

C

D

C

A

B

A

DB33 34

33 34

C

D

C

A

B

A

DB33 34

33 34

C

D

C

A

B

A

DB33 34

33 34

C

D

C

A

B

A

DB33 34

33 34

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A

DESCRIPTION BYDATE CHECKED APP

5

6 5

SEE SHEET 1

LT-EL-BL-EI-PPS-1280-91LT-EL-BL-EI E
OF 4623
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L
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L
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P

P
S
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2
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1

B



BW43

FOE PPS ENCLOSUREFOE

BW44

BW45

WHT

BW46

BLK

SHIELD

BW47BLK

BW48WHT

BW49

BW50

RED

GRN

DOWN STREAM RIGHT 

DOOR REED SWITCH

B CHAIN

DOWN STREAM LEFT 

DOOR REED SWITCH

B CHAIN

UP STREAM LEFT DOOR 

REED SWITCH

B CHAIN

BW51

BW52

BW53

BW54

BW55

BW56

BW57

BW58

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

RED

GRN

UP STREAM RIGHT 

DOOR REED SWITCH

B CHAIN

YEL

BRNDSB-1

CABLE LABYRINTH 2

DOOR LATCHED

B CHAIN

DRSB-3

CABLE # ID28FOE-12-B

CABLE # ID28FOE-7-B

CABLE # ID28FOE-8-B

YEL

GRN

YEL

GRN

21 22

YEL

GRN

RED

BLU

C

D

C

A

B

A

DB

C

D

C

A

B

A

DB

C

D

C

A

B

A

DB

C

D

C

A

B

A

DB

SHIELD

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A

DESCRIPTION BYDATE CHECKED APP

5

6 5

SEE SHEET 1

LT-EL-BL-EI-PPS-1280-91LT-EL-BL-EI E
OF 4624

LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

80
-9

1

B



C

D

C

A

B

A

DB

BW68

BW69

BW70

BW71

BW64

BW65

BW66

BW67

TB2-46

BW72

BW73

BW74

BW75

BW76

BW77

BW78

BW79

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

DSB-1

DSB-2

CABLE LABYRINTH 2  

DOOR SWITCH

B CHAIN

CABLE LABYRINTH 2  

DOOR SWITCH

B CHAIN

CABLE # ID28FOE-12-B
SHIELD

BLK

BRN

RED

ORN

SHIELD

YEL

GRN

BLU

WHT

CABLE # ID28FOE-29-B

WATER 1 B LOW LIMIT

WATER 1 B MODULE FAULT

WATER 2 B LOW LIMIT

WATER 2 B MODULE FAULT

BRN

WHT

BRN

BLU

SIEMENS

C

D

C

A

B

A

DB

C

D

C

A

B

A

DB

C

D

C

A

B

A

DB

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A

DESCRIPTION BYDATE CHECKED APP

5

6 5

SEE SHEET 1

LT-EL-BL-EI-PPS-1280-91LT-EL-BL-EI E
OF 4625

LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

80
-9

1

B

SEE LT-EL-BL-EI-PPS-1280-92 

28-ID WATER BOX SHT 3 & 4

AB



BW89

BW90

TB2-60

TB2-59

+24V B

TB2-58

 PROXIMITY SENSOR FAULT A1 

SEE  SHEET 30

BW94

BW95

BW96

BW97

ALL CHANNELS SUMMED

BW100

BW200

A

B

A

B

A

B

BW85

BW86

C

D

D

C

D

C

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 CLOSED
POSITION SWITCH N.O.

POSITION SWITCH N.O.
PHOTON SHUTTER L2B2 OPEN

BW98

BW99

BW102

BW101

A

B

B

A C

C

D

D

33 WHT

RED

GRN

PHOTON SHUTTER LINE 2

PHOTON SHUTTER LINE 2

FOE PPS ENCLOSUREFOE

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 # ID28FOE-13-B

CABLE # ID28FOE-14-B
SHIELD

BLK

RED

BRN

CLR

34

33 34

BLK

+

_

PHOTON SHUTTER L1B1 CLOSED
POSITION PROXIMITY SENSOR

CENTRONIC

11.26-25

CABLE # ID28FOE-33-B

BLK

RED

BRN

CLR

PHOTON SHUTTER L1B1 CLOSED
POSITION SWITCH N.O.

POSITION SWITCH N.O.
PHOTON SHUTTER L1B1 OPEN

33 WHT

RED

GRN

PHOTON SHUTTER LINE 1

CABLE # ID28FOE-34-B
SHIELD

34

33 34

BLK

PHOTON SHUTTER LINE 1

+

_

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A

DESCRIPTION BYDATE CHECKED APP

5

6 5

SEE SHEET 1

LT-EL-BL-EI-PPS-1280-91LT-EL-BL-EI E
OF 4626
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-E

L
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L
-E
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P

P
S
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2
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1

B



BW109

SLOT 5

BW110

BW107

BW108 14

13

TB2-11

K2

A2

A1

FRONT END PHOTON 

SHUTTER & SSA & SSB 

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

TB20-11

TB20-11

CA

DB

4FDO

SLOT 7

1DO0P

DO0M 2

I/0 BOX 28

CABLE # ID28FOE-40-B

J2-W

J2-X

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A

DESCRIPTION BYDATE CHECKED APP

5

6 5

SEE SHEET 1

LT-EL-BL-EI-PPS-1280-91LT-EL-BL-EI E
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BW118

SLOT 6

BW119

BW120

A C

B D

B D

A C

A C

BW121

BW122

A C

A C

BW128

BW124

BW125

SLOT 7 

1734-EP24DC 

+24V

SLOT 7 

1734-EP24DC 

24V RTN

I/O BOX +24V

I/O 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

A C

B D

A C

A C

A C

A C

A C

A C

A C

B D

J2-c

J2-d

J2-e

J2-f

J2-g

J2-h

J2-j

J2-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 # ID28FOE-40-A

J2-l

J2-m

TB20-14

TB20-14

TB20-15

TB20-15

TB20-16

TB20-16

TB20-17

TB20-17

TB20-18

TB20-18

FRONT END DEVICES OPEN

MASTER SHUTTER ENABLE D

BEAM LINE ENABLE D

FRONT END SHUTTERS 

CONFLICT

FRONT END SHUTTER 

PERMIT READBACK

I/O BOX CONNECTED TO FOE

FRONT END CRITICAL 

DEVICES PERMIT

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A

DESCRIPTION BYDATE CHECKED APP

5

6 5

SEE SHEET 1
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A C

B D

A C

A C

A C

A C

A C

A C

A C

B D

SLOT 7 

1734-EP24DC 

+24V

SLOT 7 

1734-EP24DC

 24V RTN

FOE +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

J2-J

J2-K

J2-L

J2-M

J2-N

J2-P

J2-Q

J2-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

B D

B D

B D

C A

CABLE # ID28FOE-40-A

J2-S

J2-T

TB20-5

TB20-5

TB20-6

TB20-6

TB20-7

TB20-7

TB20-8

TB20-8

TB20-9

TB20-9

TB2-5

TB2-6

TB2-6

TB2-7

TB2-7

TB2-8

TB2-8

TB2-9

TB2-9

FOE SHUTTER

L2B2 CLOSED

GILLOTINE SHUTTER

CLOSED

WATER PERMIT

SUM OF FAULTS

I/O BOX CONNECTED

TO FOE

FRONT END RESET

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A

DESCRIPTION BYDATE CHECKED APP

5

6 5

SEE SHEET 1
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BW144TB2-24

BW146

SEARCH BUTTON

 CS-1

A

A C

B D

A C

B D

+24V B
BW100

FOE PPS ENCLOSUREFOE

SEARCH BUTTON

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

SEE SHEET 26

½ SYSTEM RESET

KIRK KEY ON FOE I/O BOX

½ HARDWARE RESET

PUSHBUTTON IN FOE I/O BOX

BW145

BW147

BW148

BW91

TB2-24

TB2-27

TB2-27

TB2-30

TB2-30

CABLE # ID28FOE-1-B

GRN

YEL

CABLE # ID28FOE-2-B

GRN

YEL

SEARCH BUTTON

CS-3

CABLE # ID28FOE-3-B

GRN

YEL

BW149

A C

B D

TB2-68

TB2-68

SEARCH BUTTON

CS-E

CABLE # ID28FOE-31-B

WHT

BLK

½ DOOR RESET

PUSHBUTTON IN FOE I/O BOX

BW150

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A

DESCRIPTION BYDATE CHECKED APP

5

6 5

SEE SHEET 1
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BW154

BW155

BW157

BW100

FOE PPS ENCLOSUREFOE

12

11

K10
52

51

K8
52

51

52

51
FRONT END SHUTTER PERMIT B1

READBACK

FRONT END SHUTTER PERMIT

READBACK

K16
12

11

SLOT 9

K6

BEAMLINE 1 SHUTTER B1 PERMIT

READBACK

BEAMLINE 2 SHUTTER B2 PERMIT

READBACK

K14

BW156

BW158

K18
22

21WATER INTERLOCK RELAY

READBACK

BW159

K4
24

21BEAM IMMINENT RELAY 

READBACK
BW160

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

R10 T2

R2 I6

R3 I7

R11 T3M

0

1

2

3

4

5

6

7

BW100

BW100

BW100

BW100

BW100

FRONT END SHUTTER PERMIT B2

READBACK

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A

DESCRIPTION BYDATE CHECKED APP

5

6 5

SEE SHEET 1
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LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

80
-9

1

B



TB1-25

C A

AW177
CS-1

SEARCH LED

FOE PPS ENCLOSUREFOE 

TB1-29
AW179

CS-2

SEARCH LED

TB1-33
AW181 CS-3

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

SOUNDER

TB1-38
AW183

AW182

AW176

AW178

AW180

A CHAIN SLOT 14 PIN 1

A CHAIN SLOT 14 PIN 5

A CHAIN SLOT 14 PIN 2

A CHAIN SLOT 14 PIN 6

C A

C A

C A

TB1-82

C A

AW186 CS-E

SEARCH LED

1734-OW4

SLOT 14

0A 0

0B 2

1A 1

1B 3

OUT 0

OUT 1

2A 4

2B 6

OUT 2

3A 5

3B 7

OUT 3

AW185
A CHAIN SLOT 14 PIN 7

REFERENCE A CHAIN

SHEET 12

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A

DESCRIPTION BYDATE CHECKED APP

5

6 5

SEE SHEET 1
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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

UPSTREAMDOWN STREAM

UPSTREAMDOWN STREAM

UPSTREAMDOWN STREAM

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

ORN

BLU

WHT

BLK

CABLE # ID28FOE-19-B

ORN

BLU

GRN

RED

WHT

BLK
CABLE # ID28FOE-18-B

CABLE # ID28FOE-18-B

CABLE # ID28FOE-18-B

RED

GRN

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A

DESCRIPTION BYDATE CHECKED APP
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BW201

BW202

K8

A2

A1

K6

14

13

TB2-1

J2-A

J2-B

L6T0

L010

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

FE SHUTTER

PERMIT B1

K8

14

13

J2-C

J2-D

L1I4

L7T1M

TB19-4

TB19-5TB1-2

C A

D B

C A

D B

BW203

BW204

BW207

BW208

TB19-4

TB19-5

A C

B D

A C

B D

R6T2

L2I2

L3I3

R7T3M

BB-JB-B

FOE PPS ENCLOSURE BOOSTER RING

1734-OB8S

SLOT 11

O4 R0

COM R4

O5 R1

COM R5

O6 R2

COM R6

O7 R3

COM R7

TB2-1

TB1-2

CABLE # ID28FOE-40-B

BW209

BW210

K4

A2

A1

BEAM IMMINENT 

BW211

BW212

K18

A2

A1

B CHAIN WATER PERMIT

FE SHUTTER

PERMIT B2

BLK

RED

WHT

GRN

B CHAIN FE 

SHUTTER PERMIT 

ON FOE I/O BOX

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A

DESCRIPTION BYDATE CHECKED APP
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BW304

BW305

K10

A2

A1

FOE PPS ENCLOSURE I/O BOX

BW306

BW307

K14

A2

A1

BW308

BW309

K16

A2

A1

FRONT END SHUTTER PERMIT 

PHOTON SHUTTER L1B1 PERMIT

PHOTON SHUTTER L2B2 PERMIT

1734-OB8S

SLOT 12

O0L0

COM L4

O1L1

COM L5

O2L2

O3L3

COM L6

COM L7

04 R0

COM R4

05 R1

COM R5

06 R2

COM R6

07 R3

COM R7

BW310

BW311

K20

A2

A1

FOE INTERLOCK

(SEE SHEET 19)

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A
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FOE PPS ENCLOSURE I/O BOX

1734-IB8S

SLOT 13

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

BW127

BW129

BW130

5
4

6

QUICK SEARCH ENABLE B

QUICK SEARCH ENABLE A

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A

DESCRIPTION BYDATE CHECKED APP

5

6 5

SEE SHEET 1

LT-EL-BL-EI-PPS-1280-91LT-EL-BL-EI E
OF 4636

LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

80
-9

1

B



B CHAIN 24 V 

FROM I/O BOX 

BACKUP POWER

B CHAIN

+24V WIRES ARE RED

24V RTN WIRES ARE BLK

SIGNAL WIRES ARE ORN

TB4-5

C A

F7,4A BW318

DB

TB4-6

C A

F8,6A BW320
AENTR

DB

TB4-7

C A

F9,4A BW100

DB

BW319

BW321

BW200

TB4-3

C

BW317

BW315

TB4-2

A

TB4-3

DB

DB

DB

DB

B CHAIN 24 V 

FROM I/O BOX 

NON BACKUP POWER

POWER 

DISTRIBUTION

BLOCK PD-2

B CHAIN 24 V 

TO EESE

NON BACKUP POWER

B CHAIN 24 V 

TO EESE

BACKUP POWER

BW316

BW316

BW317

C A

C A

C A

TB4-1 TB4-1

TB4-2

TB4-3

TB4-3

TB4-5

TB4-6

TB4-7

CB2-10A

BW322

TB4-8

C A

F8,2A BW323

DB

BW324
TB4-8

Bused 

connection

+

+

-

-

RED

BLK

BLU

AENTR

6 4

7 5

6 4

CPU L43

SLOT 10  EP24DC

SPARE

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A

DESCRIPTION BYDATE CHECKED APP

5
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SEE SHEET 1
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     IM151 F CPU ET200S I/O

FOE HMI PANEL

1200 CPU

FOE

USER

KEYPAD

HARWIRE

EXPERIMENTER 

INTERFACE

LOCAL I/O

 

1734 I/0
AB L43S

PWR
AENTR 

INTERFACE

SWITCH

NSLSII CONTROL

SYSTEM

28-ID FOE

MOXA

RS232

BLEPS

PB MASTER MODULE

6ES7 138-4HA00-0AB0

6ES7 151-8FB01-0AB0

6ES7 214-1HG31-0XB0

6ES7 222-2HF32-0XB0

SCALANCE XB005

 6GK5 005-0BA00-1AB2 6AV2 124-0MC01-0AB0

6AV3 688-3AY36-0AX0

1

3 5 6

8

9

10

1

12
13

2123 24 25

ID28 -ETH-A01

ID28 -ETH-B02

ID
2

8
 -

E
T

H
-A

0
3

ID28 -ETH-B04

ID28 -ETH-B06

ID
2

8
 -

E
T

H
-A

0
5

ID28 -ETH-A07 ID28 -ETH-A09

ID28 -ETH-EPICS

IM151 PB 

INTERFACE
ET200S I/O

IM151 PB 

INTERFACE
ET200S I/O

ESEE 1 HMI PANEL

IM151 PN 

INTERFACE
ET200S I/O

ESEE 2 HMI PANEL

IM151 PN 

INTERFACE
ET200S I/O

FOE

USER

KEYPAD

FOE

USER

KEYPAD

AENTR

 INTERFACE
1734 I/0

AENTR

 INTERFACE
1734 I/0

28-ID C ID28 D

BLEPS BLEPS

6ES7 151-1BA02-0AB0

6ES7 151-1BA23-0AB0

14

15

16 17

27

AB L43S

CPU

E
W

E
B

E
N

B
T

ID
2

8
 -

E
T

H
-A

1
9ID28 -ETH-A11 ID28 -ETH-A13

ID28 -ETH-A15

ID28 -ETH-A17

ID28 -ETH-B10

28-ID B

ID28 -ETH-B08

ID28 -ETH-A21

ID28 -PB-A01

ProfiBus Connector

ID28 -PB-A03 ID28 -PB-A05

28-ID PPS NETWORK LAYOUT

A

B B B B

A A A

4

3

5

2

ETHERNET BEAMLINE SUBNET

PROFIBUS

RS 232  

NOTES:

(1) FOE WATER INTERLOCK IO IS NOT IN ALL BEAMLINE PPS. IF PPS 

DOES NOT HAS WATER INTERLOCK IO, B CHAIN ETHERNET CABLE 

NUMBER WILL BE SEQUENTIALLY NAMED AFTER ID28 -ETH-004.

(2) BEAM LINE ID28 , ID?? HAVE WATER INTERLOCK IO.

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A

DESCRIPTION BYDATE CHECKED APP
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PPS MEZZANINE 

I/O 3 BOX

HMI

Box

A

B

A

B

28-ID FOE 

PPS I/O BOX

A

B

CS 1 & ESTOP

CS 2 & ESTOP

CABLE LABYRINTH 1

DOOR LATCH

SOUNDERS BEACONS

LIGHT DROP

KIRK KEY UNIT 

INSIDE FOE

UPSTREAM FOE SIGN

DOWNSTREAM FOE SIGN

DOWNSTREAM DOOR

UPSTREAM DOOR

40

4

ID28FOE-1-A           8c

ID28FOE-15-A        2C

4

2

ID28FOE-18-B          6C

40

4

ID28FOE-2-A           8c

4

ID28FOE-18-A          6C

CAT 5

CAT 5

CAT 5

CAT 5

ID28FOE-1-B           8c

ID28FOE-2-B           8c

EMERGENCY ENTERANCE E-STOP

ID28FOE-4-A       4c

ID28FOE-4-B       6c

ID28FOE-6-A            8c

ID28FOE-6-B            8c

ID28FOE-5-A            8c

ID28FOE-5-B            8c

A

B

A

B

DOWN STREAM

LEFT & RIGHT MAGLOCK

SWITCH

ID28FOE-7-A               4c

ID28FOE-7-B               4c

ID28FOE-8-A               4c

ID28FOE-8-B               4c

ID28FOE-9-A                2c

ID28FOE-9-B                2c

A1

B1

B

B

PHOTON

SHUTTER 

A

A
ID28FOE-13-A             2c

ID28FOE-14-A             4c

PROXIMTY SENSOR

CLOSED/OPEN SW

ID28FOE-13-B             2c

ID28FOE-14-B             4c

ID28FOE-16-A        2C

ID28FOE-17-A        2C

ID28FOE-19-B          6C

ID28FOE-19-A          6C

A

A

UPSTREAM MAGLOCK COIL

DOWNSTREAM MAGLOCK COIL

ID28FOE-22-A          4c

ID28FOE-21-A          4c

A

B

CS-E PUSHBUTTON AND LIGHT

CS-E PUSHBUTTON

ID28FOE-31-A          4c

ID28FOE-31-B          4c

A BEAM IMMINENT BEACON
ID28FOE-20-A          2c

A DOOR OPENER CONTROLS
ID28FOE-32-A          2c

A
ID28FOE-28-A             4c

ID28FOE-28-B             4c
B

SOLENOID
ID28EPS-1             4c

PHOTON SHUTTER A & B

CLOSED TO EPS

ID28FOE-40-B

ID28FOE-40-A

PWR-ID28-IO-A

PWR-ID28-IO-B

ID28-ETH-A09

ID28-ETH-I/O-A

ID28-ETH-I/O-B

ID28-ETH-A06

ETH TO NEXT HMI BOX ID28B

CS 3 & ESTOP

ID28FOE-3-A           8c

ID28FOE-3-B           8c

CABLE LABYRINTH 1

DOOR SWITCH

ID28FOE-10-A              4c

ID28FOE-10-B              4c

A
ID28FOE-23-A          2c

A WATER FLOW SIGNAL
ID28FOE-29-A         8c

B
ID28FOE-29-B         8c

FOE WATER FLOW POWER
PWR-ID28-WATER-A          2c

PWR-ID28-WATER-B          2c

DOWN STREAM

LEFT & RIGHT REED

SWITCH

UP STREAM

LEFT & RIGHT MAGLOCK

SWITCH

UP STREAM

LEFT & RIGHT REED

SWITCH

CLOSED/OPEN SW

PROXIMTY SENSOR

SOLENOID

WATER FLOW SIGNAL

FOE WATER FLOW POWER

BEAM IMMINENT SOUNDER

PWR-ID28-B-A   2c

2cPWR-ID28-B-B   POWER-OUT
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CABLE  Num. CHAIN From LOCATION To  LOCATION CONDUCTORS Needed

ID28FOE-1-A A FOE CS1&Emergency stop 8

ID28FOE-1-B B FOE CS1&Emergency stop 8

ID28FOE-2-A A FOE CS2&Emergency stop 8

ID28FOE-2-B B FOE CS2&Emergency stop 8

ID28FOE-3-A A FOE CS3&Emergency stop 8

ID28FOE-3-B B FOE CS3&Emergency stop 8

ID28FOE-4-A A FOE Emergency Entrance E-Stop 6

ID28FOE-4-B B FOE Emergency Entrance E-Stop 4

ID28FOE-5-A A FOE Down Stream Left&Right Door Switches 8

ID28FOE-5-B B FOE Down Stream Left&Right Door Switches 8

ID28FOE-6-A A FOE Up Stream Left&Right Door Switch 8

ID28FOE-6-B B FOE Up Stream Left&Right Door Switch 8

ID28FOE-7-A A FOE Down Stream Left&Right Mag Lock Switch 4

ID28FOE-7-B B FOE Down Stream Left&Right REED Switch 4

ID28FOE-8-A A FOE UP Stream Left&Right Door MagLock Switch 4

ID28FOE-8-B B FOE Up Stream Left&Right Door Reed Switch 4

ID28FOE-9-A A FOE Cable Labyrinth1 Door Latch A Chain 2

ID28FOE-9-B B FOE Cable Labyrinth1 Door Latch B Chain 2

ID28FOE-10-A A FOE Cable Labyrinth1 Door Switch A Chain 4

ID28FOE-10-B B FOE Cable Labyrinth1 Door Switch B Chain 4

ID28FOE-11-A A FOE SPARE 2

ID28FOE-11-B B FOE SPARE 2

ID28FOE-12-A A FOE Cable Labyrinth2 Door Switch A Chain 6

ID28FOE-12-B B FOE Cable Labyrinth2 Door Switch B Chain 8

ID28FOE-13-A A FOE Photon shutter A1 Proximity sensor 2

ID28FOE-13-B B FOE Photon shutter B1 Proximity sensor 2

ID28FOE-14-A A FOE Photon shutter A1 Closed and OPEN Switch 4

ID28FOE-14-B B FOE Photon shutter B1 Closed and Open Switch 4

ID28FOE-15-A A FOE Search Sounder 2

ID28FOE-15-B B FOE SPARE

ID28FOE-16-A A FOE Search Beacon 2

ID28FOE-16-B B FOE SPARE

ID28FOE-17-A A FOE OverHead Lights 2

ID28FOE-17-B B FOE SPARE

ID28FOE-18-A A FOE Down Stream A Chain Interlock, Entry Permit, Beam lights 6

ID28FOE-18-B B FOE Down Stream B Chain Interlock, Entry Permit, Beam lights 6

ID28FOE-19-A A FOE Up Stream A Chain Interlock, Entry Permit, Beam lights 6

ID28FOE-19-B B FOE Up Stream B Chain Interlock, Entry Permit, Beam lights 6

ID28FOE-20-A A FOE Beam Imminent Beacon 2

ID28FOE-20-B B FOE SPARE

ID28FOE-21-A A FOE Down Stream LEFT&Right Door MagLOCK Coil 4

ID28FOE-21-B B FOE SPARE

ID28FOE-22-A A FOE UP Stream LEFT&Right Door Maglock Coil 4

ID28FOE-22-B B FOE SPARE

ID28FOE-23-A A FOE Beam Imminent Sounder

ID28FOE-23-B B FOE SPARE

ID28FOE-28-A A FOE Beam line Photon shutter A1solenoid 2

ID28FOE-28-B B FOE Beam line Photon shutter B1 solenoid 2

ID28FOE-29-A A FOE Water Box 8

ID28FOE-29-B B FOE Water Box 8

ID28FOE-30-A A FOE Inside Kirk Key switch cable 6

ID28FOE-30-B B FOE Inside Kirk Key switch cable 4

ID28FOE-31-A A FOE CS-E 4

ID28FOE-31-B B FOE CS-E 4

ID28FOE-32-A A FOE Door Opener Inhibiting Relay 4

ID28FOE-32-B B FOE SPARE 4

ID28FOE-33-A A FOE Photon shutter line 1 A1 Proximity sensor 2

ID28FOE-33-B B FOE Photon shutter  line 1 B1 Proximity sensor 2

ID28FOE-34-A A FOE Photon shutter  line 1 A1 Closed and OPEN Switch 4

ID28FOE-34-B B FOE Photon shutter  line 1 B1 Closed and Open Switch 4

ID28FOE-35-A A FOE Photon shutter  line 1 A1  Solenoid 2

ID28FOE-35-B B FOE Photon shutter  line 1 B1 Solenoid 2

SPARE

ID28FOE-40-A A FOE Storage Ring PPS

ID28FOE-40-B B FOE Storage Ring PPS

SPARE

ID28EPS-1 EPS Photon shutter2 A&B Closed switches for EPS 4

ID28EPS-2 EPS Photon shutter1 A&B Closed switches for EPS 4
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 D-UT 2,5/4 Quattro 3047170

End Cap For Fuses:

EPDDFL4U
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ROW 1:

SLOT MODULE SOCKET DESCRIPTION VENDOR

[5]

[11]

[7]

1 WMZS1B10 N/A CIRCUIT BREAKER 1 AUTOMATION DIRECT

[7]

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

2 2315272 N/A PD-1 PHOENIX

1>4                                 [13]

TBD 1>4                               [18] [3] [2] [2]

K23 OW5669.12/983/61  RT 78626 RELAY SHRACK

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]

[5]

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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ROW 3:

TB 1 [5] [2] [2] [3]  1>82                        [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

K21 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

[5]

ROW 4:

[5]

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

K19 OW5669.12/983/61  RT 78626 RELAY SHRACK

[5]

SLOT MODULE SOCKET DESCRIPTION VENDOR

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

1 1734-IB8S 1734-TOP3 (2) 8 INPUT SAFETY AB

2 1734-IB8S 1734-TOP3 (2) 8 INPUT SAFETY AB

3 1734-IB8S 1734-TOP3 (2) 8 INPUT SAFETY AB

4 1734-IB8S 1734-TOP3 (2) 8 INPUT SAFETY AB

5 1734-IB8S 1734-TOP3 (2) 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 (2) STANDARD INPUT MODULE AB

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

11 1734-IB8S 1734-TOP3 (2) 8 INPUT SAFETY AB

12 1734-IB8S 1734-TOP3 (2) 8 INPUT SAFETY AB

13 1734-IB8S 1734-TOP3 (2) 8 INPUT SAFETY AB

14 1734-OW4 1734-TOP3 4 FORM RELAY MODULE AB

D-75242 N/A AUX DEVICE A CHAIN KLASCHKA

[5]

ROW 5:

TB-2 [5] [3] 1>70                                  [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

K18 OW5669.12/983/61  RT 78626 RELAY SHRACK

K14 H300725 N/A SRD-SIM4 RELAY ELESTA

K16 H300725 N/A SRD-SIM4 RELAY ELESTA

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
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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]

[1] & [18] are the same 
part except [18] has been 

modified with diodes.
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21 22
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FRONT DOOR MAGNETIC REED SWITCH 
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SHIELD
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ESEE ACCESS FROM EPS
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28-ID BEAM LINE 1

½ LOCKOUT SWITCH B CHAIN

(SHOW CAPTURED IN OPERATION)
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BW33

SLOT 3

BW35

SEARCH BUTTON

 CS-1

+24V B

PPS ENCLOSURE

SEARCH BUTTONCS-2
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1734 IB8

0 IN0

1 IN1

2 IN2

3 IN3
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6 IN6

External DEVICES
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CS-1

SEARCH LED
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2A 4

2B 6
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3A 5

3B 7
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HUTCH INTERLOCKED

ABOVE DOOR (RED)

2 12V STRINGS IN SERIES

 

 

  

 

 

  

 

ENTRY PERMITTED

ABOVE DOOR (GREEN)
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BEAM ON

ABOVE DOOR (RED)

2 12V STRINGS IN SERIES
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FRONT

FRONT

1734-OB8S
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1734-OB8S

SLOT 5

04 R0

COM R4

05 R1

COM R5

06 R2

COM R6

07 R3

COM R7

B CHAIN DOOR LOCK

SEE SHEET 10
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A1

B CHAIN INTERLOCK TO C CHAIN
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B CHAIN ROBOT INTERFACE BK6
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B CHAIN

+24V WIRES ARE RED

24V RTN WIRES ARE BLK

SIGNAL WIRES ARE ORN

B CHAIN 24 V 

FROM I/O BOX 

BACKUP POWER

C A

F1,6A PBW2

DB

C A

F2,2A

1734-AENTR

DB

TB3-6

C A
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C
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A
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DB

DB
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C A
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D

TB3-1 TB3-1
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C A
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DB
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+
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PBW1

DA B C

DA B C

TB3-8

DA B C

TB3-10
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6 4

PBW7PBW6

B CHAIN 24 V 

FROM I/O BOX 

BACKUP POWER

B CHAIN 24 V 

TO EESE

NON BACKUP POWER

B CHAIN 24 V 

TO EESE

NON BACKUP POWER

B CHAIN 24 V 

FROM I/O BOX 

BACKUP POWER

BUSSED

CONNECTION BUSSED
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DA B C
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DA B C
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CABLE  Num. CHAIN From LOCATION To  LOCATION CONDUCTORS Needed

ID28C-1-A A C CS1&Emergency stop 8

ID28C-1-B B C CS1&Emergency stop 8

ID28C-2-A A C CS2&Emergency stop 8

ID28C-2-B B C CS2&Emergency stop 8

ID28C-3-A A C Emergency Entrance E-Stop 8

ID28C-3-B B C Emergency Entrance E-Stop 8

ID28C-4-A A C FRONT DOOR  Switches 8

ID28C-4-B B C FRONT DOOR  Switches 8

ID28C-5-A A C Cable Labyrinth1 Door Latch A Chain (6 Conductors) 6

ID28C-5-B B C Cable Labyrinth1 Door Latch B Chain  (6 Conductors) 6

ID28C-6-A A C CS-E Search button A 4

ID28C-6-B B C CS-E Search button B 2

ID28C-7-A A C Search Sounder&Beacon 2

ID28C-7-B B C SPARE

ID28C-8-A A C OverHead Light drop 2

ID28C-8-B B C SPARE

ID28C-9-A A C FRONT DOOR A Chain Interlock, Entry Permit, Beam lights 6

ID28C-9-B B C FRONT DOOR B Chain Interlock, Entry Permit, Beam lights 6

ID28C-10-A A C FRONT DOOR MagLOCK Coil 2

ID28C-10-B B C SPARE

ID28C-11-A A C Door Inhibit Relay 2

ID28C-11-B B C SPARE

ID28C-12-A A C Beam Imminent beacon&Sounder 2

ID28C-12-B B C SPARE

28-ID  B Cable list 
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ROW 1:

TB1

CB1 WMZS1B10 N/A Circuit Breaker B10 Eaton

SLOT MODULE SOCKET DESCRIPTION VENDOR

6ES7-151-1BA02-0AA0 N/A PROFI-BUS SIEMENS

1 6ES7-4CA50-0AB0 6ES7-193-4CD20-0AA0 POWER MODULE-PME 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 6ES7-131-4BF00-0AB0 6ES7-193-4CA40-0AA0 8DI STANDARD IN SIEMENS

5 6ES7-131-4BF00-0AB0 6ES7-193-4CA40-0AA0 8DI STANDARD IN SIEMENS

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

7 6ES7-138-4FB03-0AB0 6ES7-193-4CF40-0AA0 4FD0 SAFE OUT SIEMENS

8 6ES7-138-4FB03-0AB0 6ES7-193-4CF40-0AA0 4FD0 SAFE OUT SIEMENS

6ES7-151-3BA23-0AB0 N/A EHTERNET INTERFACE SIEMENS

1 6ES7-4CA50-0AB0 6ES7-193-4CD20-0AB0 POWER MODULE-PME SIEMENS

2 6ES7-131-4BF00-0AB0 6ES7-193-4CA40-0AA0 8DI STANDARD IN SIEMENS

3 6ES7-132-4BF00-0AA0 6ES7-193-4CA40-0AA0 8DO SIEMENS

ROW 2:

TB3

CB3 WMZS1B10 N/A Circuit Breaker B10 Eaton

SLOT MODULE SOCKET           (QTY) DESCRIPTION VENDOR

1734 AENTR N/A EHTERNET INTERFACE AB

1 1734-IB8S 1734 TOP3    (2) AB INPUT SAFETY IN AB

2 1734-IB8S 1734 TOP3    (2) AB INPUT SAFETY IN AB

3 1734-IB8 1734 TOP3    (1) AB INPUT SAFETY IN AB

4 1734-OW4 1734 TOP3    (1) AB INPUT SAFETY IN AB

5 1734-OB8S 1734 TOP3    (2) AB INPUT SAFETY IN AB

BK2 SRG282Z RT 78626 RELAY SHRACK

BK4 SRG282Z RT 78626 RELAY SHRACK

BK6 SRG282Z RT 78626 RELAY SHRACK

TB5

EK1 RF1V-3A1BL-D24 SF1V-4-07L RELAY SOCKET IDEC

AK1 OW5669.12/983/61 CR-PSS RELAY ABB

AK3 OW5669.12/983/61 CR-PSS RELAY ABB

AK5 OW5669.12/983/61 CR-PSS RELAY ABB
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PAW22
HMI 

A CHAIN 24 V 

TO EESE

NON BACKUP POWER

A CHAIN 24 V 

TO EESE

BACKUP POWER

PAW3 PAW200

D

D

D

TB2-1 TB2-1

TB1-1

TB2-3

TB1-3

TB1-4

TB2-2

TB1-2
CB1,10A

TB1-5

C

F5,1A

DB

AK1, BK2

 BEAM IMMINENT

TB1-5

TB1-6

C

A

F6,4A

DB

E STOP LOCAL

TB1-6

AW174

AW135
SEE PAGE 8

PAW21

BUSSED

JUMPER

PAW2

+

+

-

-

BUSSED

JUMPER

PM-E

PAW6

PAW8

PAW9 PAW10

A

PAW11 PAW12

AD B C

DA B C

DA B C

TB1-7

TB1-8

TB1-9

DA B C

DA B C

DA B C

TB1-10

TB1-11

TB1-12

PAW23

2 3

1L+ 1M

2 3

1L+ 1M

SEE PAGE 12

AW194

AW138,AW139

AW144

BW196
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DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE
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D

4 3 2 1
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SCALE: N/A

DESCRIPTION BYDATE CHECKED APP

5

6 5

SEE SHEET 1

LT-EL-BL-EI-PPS-1280-93LT-EL-BL-EI D
OF 2713

LT
-E

L
-B
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SEE SHEET 12



BW1

 EESE PPS ENCLOSUREEESE

CS-1

EMERGENCY STOP

B CHAIN

SLOT 1

BW2

BW3

BW4

BW5

BW6

BW7

BW8

BW9

BW10

BW11

BW12

CS-2

EMERGENCY STOP

B CHAIN

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

R10 T2

R2 I6

R3 I7

R11 T3M

0

1

2

3

4

5

6

7

EXTERNAL

EMERGENCY STOP

B CHAIN

CABLE # ID28C-2-B

CABLE # ID28C-1-B

CABLE # ID28C-3-B

BW13

BW14

BW15

BW16

CABLE # ID28C-19-B

EGRESS

EMERGENCY STOP

B CHAIN

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV
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D

4 3 2 1
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1 2

21

SHIELD

BLK

BRN

RED

ORG

1 2

21

SHIELD

BLK

BRN

RED

ORG

1 2

21

SHIELD

BLK

BRN

RED

ORG

1 2

21

SHIELD

BLK

BRN

RED

ORG



EESE PPS ENCLOSURE

FRONT RIGHT DOOR SWITCHES

B CHAIN

FRONT LEFT DOOR SWITCHES

B CHAIN

REAR 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

EESE

BW22

BW23

BW24

BW25

BW26

BW27

BW28

BW29

BW30

BW31

BW32

BW33

CABLE # ID28C-4-B

CABLE # ID28C-5-B
CABLE # ID28C-5-B

BW34

BW35

28-ID BEAM LINE 1

½ LOCKOUT SWITCH B CHAIN

(SHOW CAPTURED IN OPERATION)

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV
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D
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SHIELD

BLK

WHT

RED

GRN

28-ID D BOX

BLK

WHT

RED

GRN

DSB-1

33 34

DSB-2

33 34

ORN

BLU

YEL

BRN

SHIELD

BLK

WHT

RED

GRN

DSB-1

33 34

DSB-2

33 34

DSB-1

33 34

DSB-2

33 34



BW39

EESE PPS ENCLOSURE

BW40

BW41

WHT

BW42

BLK

SHIELD

RED

GRN

FRONT LEFT DOOR 

MAGNETIC REED 

SWITCH B CHAIN

BW47

BLK

BW48

BRNDSB-1

DSB-1

CABLE LABYRINTH 1

DOOR LATCHED

A CHAIN

CABLE LABYRINTH 2

DOOR LATCHED

A CHAIN

BW49

BW50

FRONT RIGHT DOOR 

MAGNETIC REED 

SWITCH B CHAIN

1734-IB8S

SLOT 3

L6 T0

L0 I0

L1 I1

L7 T1M

R6 T2

L2 I2

L3 I3

R7 T1M

L10 T0

R0 I4

R1 I5

L11 T1M

R10 T2

R2 I6

R3 I7

R11 T3M

0

1

2

3

4

5

6

7

REAR DOOR 

MAGNETIC REED 

SWITCH B CHAIN

BW52

BW51

EESE

CABLE # ID28C-6-B

CABLE # ID28C-5-B

CABLE # ID28C-8-B

CABLE # ID28C-9-B

BLK

ORN

BLU

BRN

YEL

21 22

21 22

YEL

GRN

BRN

28-ID D BOX

BW92
BK2

3433

BEAM IMMINENT 

RELAY READBACK

BW91

BW54
BK6

1211

ESEE SECURE

READBACK

BW53

1.  SWITCHES ARE IN CLOSED POSITION

NOTES:

CABLE # ID28C-7-B-1

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV
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BW64

BW65

BW66

BW67

BW60

BW61

BW62

BW63

CABLE LABYRINTH 1  

DOOR SWITCH

B CHAIN

CABLE LABYRINTH 1  

DOOR SWITCH

B CHAIN

BW68

BW69

BW70

BW71

CABLE LABYRINTH 2  

DOOR SWITCH

B CHAIN

CABLE LABYRINTH 2  

DOOR SWITCH

B CHAIN

PPS ENCLOSURE

1734-IB8S

SLOT4

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

ESEE C GILLOTINE

SHUTTER MAGNETIC 

REED SWITCH 

B CHAIN

ESEE C GILLOTINE

SHUTTER MAGNETIC 

REED SWITCH 

B CHAIN

External DEVICES

CABLE # ID28C-8-B

CABLE # ID28C-9-B

BW72

BW73

ESEE C GILLOTINE

SHUTTER LATCH SWITCH 

B CHAIN

CABLE # ID28C-11-B
BW93

EK1

ESEE ENTRY

PERMIT FROM EPS

109

BW94

1.  SWITCHES ARE IN CLOSED POSITION

NOTES:
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DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE
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RED

ORN

GRN

YEL

DSB-1

DSB-2

BRN

WHT

BRN

BLU

SIEMENS

AB
SHIELD

RED

ORN

GRN

YEL

DSB-1

DSB-2

BRN

WHT

BRN

BLU

SIEMENS

AB
SHIELD

BLK

WHT

RED

GRN

DSB-1

DSB-2

YEL

GRN

SIEMENS

AB

DSB-2

21 22

YEL

ORN



BW81

SLOT 5

BW83

SEARCH BUTTON

 CS-1

+24V B

PPS ENCLOSURE

SEARCH BUTTONCS-2

BW82

BW84

1734 IB8

0 IN0

1 IN1

2 IN2

3 IN3

4 IN4

5 IN5

7 IN7

6 IN6

External DEVICES

½ SYSTEM RESET

KEY ON ESEE I/O BOX

½ HARDWARE RESET

KEY ON ESEE I/O BOX

CABLE # ID28C-2-B

CABLE # ID28C-1-B

TB3-6

B

TB3-6

C

TB3-6

D

BW85 BW86

BW87 BW88

+24V B

+24V B

GRN

YEL

GRN

YEL

BW89
SEARCH BUTTON

BW90

CABLE # ID28C-12-B

TB3-7

D

+24V B

GRN

YEL

CS-E

TB3-6

C

BW97
+24V B

BW95

BW96

4 
5

6

QUICK SEARCH ENABLE B

QUICK SEARCH ENABLE A

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

SCALE: N/A

DESCRIPTION BYDATE CHECKED APP

5

6 5

SEE SHEET 1

LT-EL-BL-EI-PPS-1280-93LT-EL-BL-EI D
OF 2718

LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

80
-9

3

B



CS-1

SEARCH LED

CS-2

SEARCH LED

1734-OW4

SLOT 6

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 SOUNDER

A CHAIN SLOT 8 PIN 1

A CHAIN SLOT 8 PIN 5

A CHAIN SLOT 8 PIN 3
AW115

AW111

AW113

A CHAIN SLOT 8 PIN 2
AW210

AW210 CS-E

SEARCH LED

AW111

AW113

AW115

REFERENCE A CHAIN

SEE SHEET 7

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1
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DESCRIPTION BYDATE CHECKED APP

5

6 5

SEE SHEET 1

LT-EL-BL-EI-PPS-1280-93LT-EL-BL-EI D
OF 2719

LT
-E

L
-B

L
-E

I-
P

P
S

-1
2

80
-9

3

B



 

  

HUTCH INTERLOCKED

ABOVE DOOR (RED)

2 12V STRINGS IN SERIES

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

ENTRY PERMITTED

ABOVE DOOR (GREEN)

2 12V STRINGS IN SERIES

BEAM ON

ABOVE DOOR (RED)

2 12V STRINGS IN SERIES

REARFRONT

REARFRONT

REARFRONT

1734-OB8S

SLOT 8

BW115

BW116

BW111

BW112

BW113

BW114

O0L0

COM L4

O1L1

COM L5

O2L2

O3L3

COM L6

COM L7
A2

A1

BK2

BW117

BW118

B CHAIN BEAM IMMINENT 

SOUNDER AND BEACON

RED

GRN

ORN

BLU

BLK

WHT

CABLE # ID28C-15-B

CABLE # ID28C-15-B

CABLE # ID28C-15-B

CABLE # ID28C-7-B

ORN

BLU

GRN

RED

WHT

BLK

BW119

BW120

BW121

BW122

BW123

BW124

CABLE # ID28C-7-B-1

ORN

BLU

GRN

RED

WHT

BLK

28-ID D BOX

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1
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1734-OB8S

SLOT 7

04 R0

COM R4

05 R1

COM R5

06 R2

COM R6

07 R3

COM R7

B CHAIN 

ESEE SECURE

B CHAIN 

DOOR LOCK

BW131

BW132

BK6

A2

A1

BK4

A2

A1

BW133

BW134

BK6

24

23
EXPERIMENTER ROBOT INTERFACE

J2

C

D

BW135

BW136

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A
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B CHAIN

+24V WIRES ARE RED

24V RTN WIRES ARE BLK

SIGNAL WIRES ARE ORN

B CHAIN 24 V 

FROM I/O BOX 

BACKUP POWER

TB3-2

C A

F1,6A PBW2

DB

TB3-3

C A

F2,2A

1734-AENTR

DB

TB3-4

C A

F3,2A

DB

PBW3

TB3-1

C

TB4-2

A

TB5-2

DB

DB

DB

PBW1

C A

C A

D

TB4-1 TB4-1

TB4-2

TB3-1

TB3-2

TB3-3

TB3-4

CB2-10A

TB3-5

C A

F4,2A

PBW4

DB

PBW5

TB3-5

+

+

-

-

PBW1

B
DA B C

DA B C

TB3-6

DA B C

DA B C

TB3-8

TB3-7

6 4

TB3-9

1734-EP24DC6 4

PBW7PBW6

B CHAIN 24 V 

FROM I/O BOX 

BACKUP POWER

B CHAIN 24 V 

TO EESE

NON BACKUP POWER

B CHAIN 24 V 

TO EESE

NON BACKUP POWER

B CHAIN 24 V 

FROM I/O BOX 

BACKUP POWER

BUSSED

CONNECTION BUSSED

CONNECTION

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A

B

C

D

4 3 2 1
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FRONT DOOR SWITCHES

B CHAIN

FRONT  DOOR SWITCHES

A CHAIN

BLK

WHT

RED

GRN

DOOR MAGNETIC REED SWITCH 

B CHAIN

BLK

WHT

RED

GRN

YEL

BRN

 

  

 

 

  

 

 

  

 

FRONT

FRONT

FRONT

RED

GRN

ORN

BLU

BLK

WHT

HUTCH INTERLOCKED

ABOVE DOOR (RED)

2 12V STRINGS IN SERIES

ENTRY PERMITTED

ABOVE DOOR (GREEN)

2 12V STRINGS IN SERIES

BEAM ON

ABOVE DOOR (RED)

2 12V STRINGS IN SERIES

 

  

 

 

  

 

 

  

 

FRONT

FRONT

FRONT

RED

GRN

ORN

BLU

BLK

WHT

HUTCH INTERLOCKED

ABOVE DOOR (RED)

2 12V STRINGS IN SERIES

ENTRY PERMITTED

ABOVE DOOR (GREEN)

2 12V STRINGS IN SERIES

BEAM ON

ABOVE DOOR (RED)

2 12V STRINGS IN SERIES

FRONT LEFT MAG LOCK SWITCH

A CHAIN

BLK

WHT

RED

GRN

SPARE

SPARE

SPARE

SPARE

MAG LOCK SOLENOID

-+
BLK

RED

A CHAIN

B CHAIN

REV

SHEET

DRAWING NUMBERDRAWING DIRECTORY

COMPUTER REPRODUCABLE

REV

4 3

A
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D
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D
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GRN

WHT

DSB-1

33 34

DSB-2

33 34

YEL

GRN

DSA-1

13 14

DSA-2

13 14



CABLE  Num. CHAIN From LOCATION To  LOCATION CONDUCTORS Needed

ID28C-1-A A C CS1&Emergency stop 8

ID28C-1-B B C CS1&Emergency stop 8

ID28C-2-A A C CS2&Emergency stop 8

ID28C-2-B B C CS2&Emergency stop 8

ID28C-3-A A C Emergency Entrance E-Stop 4

ID28C-3-B B C Emergency Entrance E-Stop 4

ID28C-4-A A C FRONT DOOR Left&Right Door Switches 8

ID28C-4-B B C FRONT DOOR Left&Right Door Switches 8

ID28C-5-A A C Rear Door Switch &MAG LOCK SWITHC 6

ID28C-5-B B C rear Door Switch & REED SWITCH 6

ID28C-6-A A C FRONT DOOR Left&Right Mag Lock Switch 4

ID28C-6-B B C FRONT DOOR Left&Right REED Switch 4

ID28C-7-A A C REAR DOOR  Interlock, entry permit, Beam On Lights 6

ID28C-7-B B C REAR DOOR Interlock, entry Permit, Beam on lights 6

ID28C-8-A A C Cable Labyrinth1 Door Latch A Chain (6 Conductors) 2

ID28C-8-B B C Cable Labyrinth1 Door Latch B Chain  (6 Conductors) 2

ID28C-8-A A C Cable Labyrinth1 Door Switch A Chain (6 Conductors) 4

ID28C-8-B B C Cable Labyrinth1 Door Switch B Chain (6 Conductors) 4

ID28C-9-A A C Cable Labyrinth2 Door Latch A Chain (6 Conductors) 2

ID28C-9-B B C Cable Labyrinth2 Door Latch B Chain (6 Conductors) 2

ID28C-9-A A C Cable Labyrinth2 Door Switch A Chain (6 Conductors) 4

ID28C-9-B B C Cable Labyrinth2 Door Switch B Chain (6 Conductors) 4

ID28C-10-A A C SPARE

ID28C-10-B B C SPARE

ID28C-11-A A C Gillotine shutter A1 and A2  Closed Switches 4

ID28C-11-B B C Gillotine shutterB1 and B2Closed and Open Switch 4

ID28C-12-A A C Search Beacon 2

ID28C-12-B B C CS-E Search button

ID28C-13-A A C Search Sounder 2

ID28C-13-B B C SPARE

ID28C-14-A A C OverHead Lights

ID28C-14-B B C SPARE

ID28C-15-A A C FRONT DOOR A Chain Interlock, Entry Permit, Beam lights 6

ID28C-15-B B C FRONT DOOR B Chain Interlock, Entry Permit, Beam lights 6

ID28C-16-A A C FRONT DOOR LEFT&Right Door MagLOCK Coil 4

ID28C-16-B B C SPARE

ID28C-17-A A C REAR Door Maglock Coil 2

ID28C-17-B B C SPARE

ID28C-18-A A C Door Inhibit Relay 4

ID28C-18-B B C SPARE 4

ID28C-19-A A C EGRESS Emergency Switch (Rear Door) 6

ID28C-19-B B C EGRESS Emergency Switch (Rear Door) 6

ID28C-20-A A C Beam Imminent beacon

ID28C-20-B B C SPARE

ID28C-21-A A C Beam Imminent sounder

ID28C-21-B B C SPARE

ID28C-21-EPS EPS C Gillotine shutter A1  Closed Switch

28-ID  Cable list 
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ROW 1:

A CHAIN

SLOT MODULE SOCKET DESCRIPTION VENDOR
[2] [2]

[13]

WMZS1B10 N/A Circuit Breaker B10 Eaton

TB1 [6] 1>5                               [8] 6>8                                [7] [11] [5] 9>11                 [7] [11]

TB2 [2] 1                                   [7] [6] 2                        [8] 3                      [7] [11]

6ES7-151-1BA02-0AA0 N/A PROFI-BUS SIEMENS

1 6ES7-4CA50-0AB0 6ES7-193-4CD20-0AA0 POWER MODULE-PME 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 6ES7-138-4FA04-0AB0 6ES7-193-4CF40-0AA0 4/8 FDI 8 SAFE IN SIEMENS

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

7 6ES7-131-4BF00-0AB0 6ES7-193-4CA40-0AA0 8DI STANDARD IN SIEMENS

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

9 6ES7-138-4FB03-0AB0 6ES7-193-4CF40-0AA0 4FD0 SAFE OUT SIEMENS

[2]

AK1 RF1V-3A1BL-D24 SF1V-4-07L RELAY SOCKET IDEC

AK3 RF1V-3A1BL-D24 SF1V-4-07L RELAY SOCKET IDEC

EPS

6ES7-151-3BA23-0AB0 N/A EHTERNET INTERFACE SIEMENS

1 6ES7-4CA50-0AB0 6ES7-193-4CD20-0AB0 POWER MODULE-PME SIEMENS

2 6ES7-131-4BF00-0AB0 6ES7-193-4CA40-0AA0 8DI STANDARD IN SIEMENS

3 6ES7-132-4BF00-0AA0 6ES7-193-4CA40-0AA0 8DO SIEMENS

ROW 2:

B CHAIN

SLOT MODULE SOCKET           (QTY) DESCRIPTION VENDOR

[13]

WMZS1B10 N/A Circuit Breaker B10 Eaton

TB3 [6] 1>4                             [8] 5>6                                 [7] [11] [5] 7>8                   [7] [11]

TB4 [2] 1>2                                [7] [11]

1734 AENTR N/A EHTERNET INTERFACE AB

1 1734 IB8S 1734 TOP3    (2) AB INPUT SAFETY IN AB

2 1734 IB8S 1734 TOP3    (2) AB INPUT SAFETY IN AB

3 1734 IB8S 1734 TOP3    (2) AB INPUT SAFETY IN AB

4 1734 IB8S 1734 TOP3    (2) AB INPUT SAFETY IN AB

1734 EP24DC N/A POWER MODULE AB

5 1734-IB8 1734 TB AB INPUT STANDARD IN AB

6 1734-OW4 1734 TB RELAY MODULE 4 OUTPUT AB

7 1734-OB8S 1734 TOP3    (2) AB INPUT SAFETY IN AB

[2] [2]

BK2 SIM 312 SRD-SIM4 RELAY SOCKET ELESTA

BK4 SIM 312 SRD-SIM4 RELAY SOCKET ELESTA

BK6 SIM 312 SRD-SIM4 RELAY SOCKET ELESTA

[2] [2]

AK7 OW5669.12/983/61  RT 78626 RELAY SOCKET SHRACK

TB5 [15] 1                                [14] 2>3                                        [7] [11] 4>6      [16] [17]

AK5 RF1V-3A1BL-D24 SF1V-4-07L RELAY SOCKET IDEC

EK1 RF1V-3A1BL-D24 SF1V-4-07L RELAY SOCKET IDEC
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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

[4] [10] [16]

[5] [11] [17]

[6] [12]

Paired part numbers are 
color coordinated.
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B
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C
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DRAWING DIRECTORY

8D0

SLOT 8

1

5

OUT3

5 7

24V A RTN

SEARCH SOUNDER

B CHAIN SLOT 7

 

6

3

1

4

2

OVERHEAD

LIGHT DROP RELAY

DO0

DO1

W11

 SEARCH

SOUNDER

W12

24V A RTN

DO2

DO3

DO4

DO5

DO6

A1

A2

AW120
11

14

AK7

26

A

AW111
OUT 0

0 2

24V A RTN

 

 

 

CS-1

SEARCH LED

EESE PPS ENCLOSURE
EESE

OUT 1
1 3

24V A RTN

AW113

 

 

 

CS-2

SEARCH LED

B CHAIN 

SLOT 7

AC LIGHT 

CIRCUIT

A CHAIN EESE INTERLOCKED

TO EPS  SLOT 2 PIN 3  SHEET 10

SEARCH

BEACON

B CHAIN 

SLOT 7

CABLE # ID28D-2-A

CABLE # ID28D-1-A

CABLE #ID28D-13-A

BLK

RED

CABLE # ID28D-14-A

BLK

RED

CABLE # ID28D-19-A BLK

RED

TB1-10

A

AW112

AW111

TB1-10

B

AW114

AW113

TB1-10

C

AW117

AW118

AW119

TB1-11

A

AW120

AW121

OUT 2
4 6

24V A RTN

 

 

 

B CHAIN 

SLOT 7

CABLE # ID28D-3-A

TB1-10

B

AW115

AW116 AW116

AW116

AW115

BLU

WHT

BLU

WHT

BLU

WHT
CS-E

SEARCH LED
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4FDO

SLOT 9

1DO0P

DO0M 2

DOIP 5

DOIM 6

9

10

13

DO2P

DO2M

DO3P

DO3M 14

26

A

BEAM IMMINENT 

WARNING

 

  

HUTCH INTERLOCKED

ABOVE DOOR (RED)

2 12V STRINGS IN SERIES

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

ENTRY PERMITTED

ABOVE DOOR (GREEN)

2 12V STRINGS IN SERIES

BEAM ON

ABOVE DOOR (RED)

2 12V STRINGS IN SERIES

REARFRONT

REAR

REAR

2

1

BEAM

IMMINENT

BEACON

BK2

23 24

24V A

RTN

AW136 7 8
AK1

AW137

24V A
CA

F6,2A

BEAM

IMMINENT

SOUNDER

AK1

AW123

AW124

AW125

AW126

AW127

AW128

PAW2

FU6
BW196

A CHAIN

B CHAIN

CABLE # ID28D-7-A

ORN

YEL

BRN

BLK

RED

GRN

CABLE # ID28D-15-A

ORN

BLU

GRN

RED

WHT

BLK

CABLE # ID28D-15-A

CABLE # ID28D-15-A

CABLE # ID28D-20-A

BLK

RED

RED

AW122

AW129

AW130

AW131

AW132

AW133

AW134

AW135

B

TB1-11

AW138

AW139

AW140

AW141

AW89

FRONT

FRONT

BLK

CABLE # ID28D-21-A

TO SLOT 6

PIN 8

SHEET 5
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A

4FDO

AW143

SLOT 10

1DO0P

DO0M 2

AW142

DOIP 5

DOIM 6

2

1

9

10

13

DO2P

DO2M

DO3P

DO3M 14

AK3
A CHAIN 

PPS MAGLOCK

CONTROL

LT-EL-BL-EI-PPS-1280-94LT-EL-BL-EI

L
T

-E
L

-B
L
-E

I-
P

P
S
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2

8
0
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4

AK7

11

12

A2

A1
AW197

AW198

AK7

POWERED DOOR

OPENER INHIBIT

RELAY

AK3

22

21

BK4

21

22

TO DOOR OPENER CONTROLS

INHIBITS POWERED

OPERATION OF DOOR

WHEN MAGLOCK IS ON

AW200

AW201

AW202

A CHAIN

PPS MAGLOCK 

CONTROL

B CHAIN

PPS MAGLOCK 

CONTROL
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26

A

2423

 A CHAIN EESE INTERLOCKED

FROM SLOT 8 PIN4 SHEET 7

B CHAIN

EESE INTERLOCKED 

AW153 AW154
BK6

8DI

EPS REMOTE 

I/O SLOT 2

1 DI0

5 DI1

2 DI2

6 DI3

3 DI4

7 DI5

4 DI6

8 DI7

I 36.0

I 36.1

I 36.2

I 36.3

I 36.4

I 36.5

I 36.6

I 36.7

+24VDC 

A

+24VDC A

AW121

TB1-9

A

LT-EL-BL-EI-PPS-1280-94LT-EL-BL-EI
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AW152

EESED

ACCESS B+N

A CHAIN

EESED MAGLOCKS

CLOSED SUM

(FROM SHEET 7)

AW185
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1

AW162

2

3

7

4
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6

DO0

DO2

DO3

DO4

DO5

DO6

DO7

26

A

Q 5.0

Q 5.1

Q 5.2

Q 5.3

Q 5.4

Q 5.5

Q 5.6

Q 5.7

AW161

LOCAL FOE EPS 

DOOR LOCK

CONTROL

 LOCAL FOE EPS 

DOOR LOCK

CONTROL

 LOCAL FOE EPS 

DOOR LOCK

CONTROL

DOWN STREAM

LEFT DOOR 

DOWN STREAM

RIGHT DOOR 

 

REAR LEFT DOOR 

 

A

B

C

FOE ENTRY

PERMIT TO 

F CPU’S

21

EK1
+24 VDC

A RTN
4DO6

EPS REMOTE 

I/O SLOT 3

AW163

AW165

SEE SHEET 12

 LOCAL FOE EPS 

DOOR LOCK

CONTROL

REAR RIGHT  DOOR 

 

D
AW164

C

TB1-11

AW166
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DRAWING DIRECTORY

26

A

LOCAL FOE EPS 

DOOR LOCK

CONTROL

EESE 

28D

7 8

23 24

24V A

RTN

24V A
CA F5,4A

AK3

24V A

RTN
 LOCAL FOE EPS 

DOOR LOCK

CONTROL

24V A

RTN

 LOCAL FOE EPS 

DOOR LOCK

CONTROL

DOWN STREAM

LEFT DOOR 

DOWN STREAM

RIGHT DOOR 

 

REAR

LEFT DOOR 

 

DOWN STREAM

LEFT DOOR 

REAR DOOR 

 

A

B

C

AW174

AW179 AW180

BK4

TB5-4

A

D

B

A

D

B

A

D

B

TB5-5

TB5-6

FU5

MAG LOCK SOLENOID

FEEDS EPS 

REMOTE I/O

PME SLOT 4

Search station 1

E-STOP Contact

Search station 2

E-Stop Contact

 E-STOP 

Contact

BW111 BW113

A  CHAIN 

PPS MAGLOCK CONTROL

24V A RTN
1 2

AK5

7 8

AK5

MAG LOCK SOLENOID

DOWN STREAM

RIGHT DOOR 

 

-+

-+

-+

MAG LOCK SOLENOID

-+

DOORS POWER 

CONTROL RELAY

AW172AW171 AW173 AW176

TB5-3

TB1-36

TB5-3
CA

TB5-1 TB5-1

AC DB

TB5-1 TB5-2

FE BA

DB CABLE # ID28D-16-A CABLE # ID28D-16-A

CABLE # ID28D-16-A CABLE #ID28D-16-A

WHT

BLKRED

GRN

CABLE # ID28D-17-A CABLE #ID28D-17-A

RED BLK

CABLE # ID28D-2-B
CABLE # ID28D-1-B

CABLE # ID28D-3-B

24V A

RTN
 LOCAL FOE EPS 

DOOR LOCK

CONTROL

REAR DOOR 

 

D

AW182 AW183

A

D

B

TB5-7

-+

MAG LOCK SOLENOID

CABLE # ID28D-17-A CABLE #ID28D-17-A

WHT GRN

REAR

RIGHT DOOR 

 

PAW13

C

TB1-11

D

TB1-11

A

TB1-12

AW177

AW185 AW186

B

TB1-12

C

TB1-12

WHT BLU
AW187 AW188

WHT BLU
AW189 AW190

WHT BLU
AW191 AW192 AW193 AW194

AW162

AW161

AW163

AW164

EGRESS E-STOP 

Contact

TB5-2

DC
CABLE # ID28D-3-B

WHT BLU
AW193

AW195 AW196

A B

C D

E F

L M
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PPS MAGLOCK CONTROL
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DRAWING DIRECTORY

A CHAIN

+24V WIRES ARE RED

24V RTN WIRES ARE BLK

SIGNAL WIRES ARE ORN

26

A

A CHAIN 24 V 

FROM I/O BOX 

BACKUP POWER

TB1-2

C A

F2,4A

PAW4

 IM151 PB-PPS
DB

TB1-3

C A

F3,4A

PAW5

IM151 PN-EPS
DB

TB1-4

C A

F4,2A

DB

TB1-1

A

PAW20

TB2-3

TB1-2

DB

DB

DB

A CHAIN 24 V 

FROM I/O BOX 

NON BACKUP POWER

PM-E

TB2-2

C A

F1, 2A

DB

PAW22
HMI 

A CHAIN 24 V 

TO EESE

NON BACKUP POWER

A CHAIN 24 V 

TO EESE

BACKUP POWER

PAW3

C

A C

A C

D

TB2-1

TB1-1

TB2-3

TB1-3

TB1-4

TB2-2

TB1-2
CB1,10A

TB1-5

C

F5,1A

DB

AK1, BK2

 BEAM IMMINENT

TB1-5

TB1-6

C

A

F6,4A

DB

E STOP LOCAL

TB1-6

PAW7

AW135
SEE PAGE 8

PAW21

PAW2

+

-

-

PM-E

PAW6

PAW8

PAW9 PAW10

A

PAW11 PAW12

DA B C

DA B C

DA B C

TB1-7

TB1-8

TB1-9

DA B C

DA B C

DA B C

TB1-10

TB1-11

TB1-12

PAW23

2 3

1L+ 1M

2 3

1L+ 1M

SEE PAGE 12

AW194

AW138,AW139

PAW13

BW196

TB2-1

BUSSED

JUMPER

BUSSED

JUMPER

LT-EL-BL-EI-PPS-1280-94LT-EL-BL-EI

L
T

-E
L
-B

L
-E

I-
P

P
S

-1
2

8
0

-9
4



REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

DESCRIPTION BY DATE CHK APP
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SEE SHEET 1

BW1

 EESE PPS ENCLOSUREEESE

CS-1

EMERGENCY STOP

A CHAIN

1 2

21

SLOT 1

BW2

BW3

BW4

BW5

BW6

BW7

BW8

SHIELD

BW9

BW10

BW11

BW12

SHIELD

1 2

21

1 2

21

CS-2

EMERGENCY STOP

A CHAIN

B

3 12

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

R10 T2

R2 I6

R3 I7

R11 T3M

0

1

2

3

4

5

6

7

EXTERNAL

EMERGENCY STOP

A CHAIN

CABLE # ID28D-2-B

CABLE # ID28D-1-B

BLK

BRN

RED

ORG

CABLE # ID28D-3-B

SHIELD

BLK

BRN

RED

ORG

BLK

BRN

RED

ORG

BW131

BW132

BW133

BW134

SHIELD

1 2

21

EMERGENCY 

EGRESS STOP

A CHAIN

CABLE # ID28D-22-B

BLK

BRN

RED

ORG
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DRAWING DIRECTORY

EESE PPS ENCLOSURE

SHIELD

ORN

BLU

YEL

BRN

SHIELD

BLK

WHT

RED

DSB-1

DSB-2

FRONT 

RIGHT DOOR  

SWITCHES

B CHAIN

GRN

26

B

DSB-1

DSB-2

FRONT

 LEFT DOOR 

SWITCHES

B CHAIN

DSB-1

DSB-2

REAR LEFT

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

EESE

BW22

BW23

BW24

BW25

BW26

BW27

BW28

BW29

BW30

BW31

BW32

BW33

BLK

WHT

RED

GRN

CABLE # ID28D-4-B

ORN

BLU

YEL

BRN

DSB-1

DSB-2

REAR RIGHT

DOOR SWITCHES

B CHAIN

SHIELD

BW34

BW35

BW36

BW37

CABLE # ID28D-5-B

33 34

33 34

33 34

33 34

33 34

33 34

33 34

33 34

LT-EL-BL-EI-PPS-1280-94LT-EL-BL-EI
1. SWITCHES ARE IN CLOSED POSITION.
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DRAWING DIRECTORY

BW39

EESE PPS ENCLOSURE

BW40

BW41

WHT

BW42

BLK

SHIELD

RED

GRN

26

B

FRONT LEFT DOOR 

MAGNETIC REED 

SWITCH B CHAIN

BW53

RED

BW54

GRNDSB-1

DSB-1

CABLE LABYRINTH 1

DOOR LATCHED

A CHAIN

CABLE LABYRINTH 2

DOOR LATCHED

A CHAIN

BW49

BW50

FRONT RIGHT DOOR 

MAGNETIC REED 

SWITCH B CHAIN

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

REAR RIGHT DOOR 

MAGNETIC REED 

SWITCH B CHAIN

BW52

BW51

EESE

CABLE # ID28D-6-B

CABLE # ID28D-11-B

CABLE # ID28D-8-B

CABLE # ID28D-9-B

RED

GRN

RED

GRN

BW47

BW48

REAR LEFT DOOR 

MAGNETIC REED 

SWITCH B CHAIN

BLK

WHT

SHIELD

21 22

YEL

GRN

YEL

GRN

21 22

YEL

GRN

YEL

GRN

1. SWITCHES ARE IN CLOSED POSITION.

NOTES:
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BW64BLK

BW65BRN

BW66ORG

BW67YEL

26

B

DSB-1

DSB-2

BW60BLK

BW61BRN

BW62ORG

BW63YEL

DSB-1

DSB-2

CABLE LABYRINTH 1  

DOOR SWITCH

B CHAIN

CABLE LABYRINTH 1  

DOOR SWITCH

B CHAIN

CABLE LABYRINTH 2  

DOOR SWITCH

B CHAIN

CABLE LABYRINTH 2  

DOOR SWITCH

B CHAIN

EESE PPS ENCLOSURE

1734-IB8S

SLOT4

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

EESE

CABLE # ID28D-8-B

CABLE # ID28D-9-B

BRN

WHT

BRN

BLU

SIEMENS

AB

BRN

WHT

BRN

BLU

SIEMENS

AB

1. SWITCHES ARE IN CLOSED POSITION.

NOTES:
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3433 BW91
BK2

BW91

1211 BW68
BK6

BW69

109 BW92
BK2

BW92

BEAM IMMINENT

READBACK

ESEE ENTRY

PERMIT FROM EPS



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV
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BW81

SLOT 5

BW83

SEARCH BUTTON

 CS-1

+24V A

TB3-6

26

B

EESE PPS ENCLOSURE

SEARCH BUTTONCS-2

BW82

BW84

1734 IB8

0 IN0

1 IN1

2 IN2

3 IN3

4 IN4

5 IN5

7 IN7

6 IN6

EESE

½ SYSTEM RESET

KEY ON ESEE I/O BOX

½ HARDWARE RESET

KEY ON ESEE I/O BOX

CABLE # ID28D-2-B

CABLE # ID28D-1-B
B

+24V A

TB3-6

D

BW85 BW86

BW87
BW88

+24V A

TB3-6

A

+24V A

TB3-7

BW89
SEARCH BUTTONCS-E

BW89

CABLE # ID28D-10-B
+24V A

TB3-6

C

A

YEL

GRN

YEL

GRN

RED

BLK
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BW90
TB3-6

+24V B

A 6

5

4

QUICK SEARCH

ENABLE B

QUICK SEARCH

ENABLE A

BW93

BW94
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CABLE  Num. CHAIN From LOCATIONTo  LOCATION CONDUCTORS Needed

ID28D-1-A A D CS1&Emergency stop 8

ID28D-1-B B D CS1&Emergency stop 8

ID28D-2-A A D CS2&Emergency stop 8

ID28D-2-B B D CS2&Emergency stop 8

ID28D-3-A A D Emergency Entrance E-Stop 4

ID28D-3-B B D Emergency Entrance E-Stop 6

ID28D-4-A A D Front Left&Right Door Switches 8

ID28D-4-B B D Front Left&Right Door Switches 8

ID28D-5-A A D Rear LEFT&Right Door Switch 8

ID28D-5-B B D Rear LEFT&Right Door Switch 8

ID28D-6-A A D Front Left&Right Mag Lock Switch 4

ID28D-6-B B D Front Left&Right REED Switch 4

ID28D-7-A A D Front Interlock, entry permit, Beam On Lights 6

ID28D-7-B B D Front Interlock, entry Permit, Beam on lights 6

ID28D-8-A A D Cable Labyrinth1 Door Latch A Chain (6 Conductors) 2

ID28D-8-B B D Cable Labyrinth1 Door Latch B Chain (6 Conductors) 2

ID28D-8-A A D Cable Labyrinth1 Door Switch A Chain 4

ID28D-8-B B D Cable Labyrinth1 Door Switch B Chain 4

ID28D-9-A A D Cable Labyrinth2 Door Latch A Chain (6 Conductors) 2

ID28D-9-B B D Cable Labyrinth2 Door Latch B Chain (6 Conductors) 2

ID28D-9-A A D Cable Labyrinth2 Door Switch A Chain 4

ID28D-9-B B D Cable Labyrinth2 Door Switch B Chain 4

ID28D-10-A A D External Check Station 4

ID28D-10-B B D External Check Station 2

ID28D-11-A A D REAR Left&Right Reed Switch 4

ID28D-11-B B D REAR left&Right Reed Switch 4

ID28D-12-A A D REAR Interlock, entry permit, Beam On Lights 6

ID28D-12-B B D REAR Interlock, entry Permit, Beam on lights 6

ID28D-13-A A D Search Sounder 2

ID28D-13-B D SPARE

ID28D-14-A A D OverHead Lights 2

ID28D-14-B B D SPARE

ID28D-15-A A D Front A Chain Interlock, Entry Permit, Beam lights 6

ID28D-15-B B D Front B Chain Interlock, Entry Permit, Beam lights 6

ID28D-16-A A D Front LEFT&Right Door MagLOCK Coil 4

ID28D-16-B B D SPARE

ID28D-17-A A D REAR Left Door Maglock Coil 4

ID28D-17-B B D SPARE

ID28D-18-A A D Door inhibit relay 2

ID28D-18-B A D SPARE

ID28D-19-A A D Search Beacon 2

ID28D-19-B B D SPARE

ID28D-20-A A D Beam Imminent Beacon 2

ID28D-20-B B D SPARE

ID28D-21-A A D Beam Imminent Sounder 2

ID28D-21-B B D SPARE

ID28D-22-A A D Emergency Egress 4

ID28D-22-B B D Emergency Egress 6

SPARE

ID28D-21-EPS D Gillotine shutter A2  Closed Switch

SPARE

28ID D  Cable list
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ROW 1:

A CHAIN

SLOT MODULE SOCKET DESCRIPTION VENDOR

[13]

WMZS1B10 N/A Circuit Breaker B10 Eaton

TB1 [6] 1>5                         [8] 6>8                                         [7] [11] 9>11                 [7] [11]

TB2 [10] [2] 1                                              [7] [6] 2                        [8] 3                           [7]

6ES7-151-1BA02-0AA0 N/A PROFI-BUS SIEMENS

1 6ES7-4CA50-0AB0 6ES7-193-4CD20-0AA0 POWER MODULE-PME 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 6ES7-138-4FA04-0AB0 6ES7-193-4CF40-0AA0 4/8 FDI 8 SAFE IN SIEMENS

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

7 6ES7-131-4BF00-0AB0 6ES7-193-4CA40-0AA0 8DI STANDARD IN SIEMENS

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

9 6ES7-138-4FB03-0AB0 6ES7-193-4CF40-0AA0 4FD0 SAFE OUT SIEMENS

AK1 RF1V-3A1BL-D24 SF1V-4-07L RELAY SOCKET IDEC

AK3 RF1V-3A1BL-D24 SF1V-4-07L RELAY SOCKET IDEC

AK5 RF1V-3A1BL-D24 SF1V-4-07L RELAY SOCKET IDEC

EPS

6ES7-151-3BA23-0AB0 N/A EHTERNET INTERFACE SIEMENS

1 6ES7-4CA50-0AB0 6ES7-193-4CD20-0AB0 POWER MODULE-PME SIEMENS

2 6ES7-131-4BF00-0AB0 6ES7-193-4CA40-0AA0 8DI STANDARD IN SIEMENS

2 6ES7-132-4BF00-0AA0 6ES7-193-4CA40-0AA0 8DO SIEMENS

ROW 2:

B CHAIN

SLOT MODULE SOCKET           (QTY) DESCRIPTION VENDOR

[10] [2]

[13]

WMZS1B10 N/A Circuit Breaker B10 Eaton

TB3 [6] 1>4                                     [8] 5>6                                     [7] [11] [5] 7>9    [7] [11]

TB4 1>2                              [7] [11] [10] [2]

1734 AENTR N/A EHTERNET INTERFACE AB

1 1734 IB8S 1734 TOP3    (2) AB INPUT SAFETY IN AB

2 1734 IB8S 1734 TOP3    (2) AB INPUT SAFETY IN AB

3 1734 IB8S 1734 TOP3    (2) AB INPUT SAFETY IN AB

4 1734 IB8S 1734 TOP3    (2) AB INPUT SAFETY IN AB

1734 EP24DC N/A POWER MODULE AB

5 1734-IB8 1734 TB AB INPUT STANDARD IN AB

6 1734-OW4 1734 TB RELAY MODULE 4 OUTPUT AB

7 1734-OB8S 1734 TOP3    (2) AB INPUT SAFETY IN AB

[10] [2]

BK2 SIM 312 SRD-SIM4 RELAY SOCKET ELESTA

BK4 SIM 312 SRD-SIM4 RELAY SOCKET ELESTA

BK6 SIM 312 SRD-SIM4 RELAY SOCKET ELESTA

AK7 OW5669.12/983/61 RT 78626 RELAY   SHRACK

TB3 [15] 1>2                                  [14] 3                                            [7] [11] 4>7                  [16] [17]

EK1 RF1V-3A1BL-D24 SF1V-4-07L RELAY SOCKET IDEC LT-EL-BL-EI-PPS-1280-94LT-EL-BL-EI
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A

12

SCALE: N/A

56

6 5

K

J. MALLEY

B. LEE

S. BUDA

CGREVISED PER LT-ECN-015-1036J 11-20-14 JM SB

K REVISED PER ECN LT-ECN-015-1097 SEJ 12-22-14 JM SB



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 BY DATE CHK APP

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

4/8 FDI
AW22

STORAGE RING PPS I/O BOX 28STORAGE RING

BLK

SLOT 3

2 V1AW23

WHT

1 DI0

AW24

9 DI4
AW25

10 V2

AW26
6 V1

AW27
5 DI1

AW28

13 DI5
AW29

14 V2

4 V1

3 DI2

11 DI6

12 V2

8 V1

7 DI3

TB9-1

TB9-8

TB11-1

TB9-1

TB9-2

TB9-2

TB11-1

C

D

C

A

B

A

DB

TB11-2

TB11-2

TB11-8

DB

CA

CA

DB

15

16

DI7

V2
HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

AW29

AW30-AW34

A

I D 28 PLUG DOOR

SWITCH A1

A CHAIN

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8
-9

0

SIEMENS 

3SE5122-1QV10

SAFETY SWITCH

3SE5000-0AV01

ACTUATOR

22

21

COMMON GROUP

I D 28 PLUG DOOR

SWITCH A2

A CHAIN

22

21

RED

GRN

SHIELD

CABLE # 0125A

SIEMENS 

3SE5122-1QV10

SAFETY SWITCH

3SE5000-0AV01

ACTUATOR

63



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 BY DATE CHK APP

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

AW44

AW45,AW46

A

8DI
AW35

STORAGE RING PPS I/O BOX 28STORAGE RING

J1-M

SLOT 4

1 DI013
TBAW13

J1-N14
TBAW14

TB3-7

TB3-7

5 DI1

SEARCH BUTTON

P1-HII 6

 SB8

 CABLE # 0112A

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

28ID

TB3-1

6 DI3
AW68

3 DI4

7 DI5

4 DI6

8 DI7

AW40

AW41

LT-EL-SR-EI LT-EL-SR-EI-PPS-0228-90

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8
-9

0

SEE SHEET 5

COMMON GROUP

TB1-16

B 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

TB2-14

B
+24V A

AW39,AW42

63

C

 CABLE # 0127B

SEE SHEET 51

RED/BLK

BEAM IMMINENT 

BEACON FEEDBACK

SPARE

SPARE



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 BY DATE CHK APP

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

AW138

AW64

A

8D0 AW47

STORAGE RINGSTORAGE RING PPS I/O BOX 28

SLOT 5

1 J2-M

OUT0
0 2

TB-B12

SLOT 4 B CHAIN P1-HII 6 SEARCH LED

W26

 SB8

SEARCH

LED

TB-B11
W25

J2-L

TB1-20

24V A RTN

AW50
J1-K

OUT1
1 3

J1-L24V A RTN

5

SLOT 4 B CHAIN P1-HII 6 SEARCH SOUNDER

2

AW56
6

TB1-21

24V A RTN

TB-A11

TB-A12

W11

 SEARCH

SOUNDER
W12

P1-HII 6

TB1-20

DO0

DO1

DO2

DO3

TB3-6

C A

TB3-6
D B

TB9-3

TB9-3

C A

D B

C

D

B

AW48

AW49

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 28

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8
-9

0

TB25-9
B

K11

TB1-21

D
24V A RTN

AW60

P1-HII 6

A
W

6
1

AW62

A1

A2

COMMON GROUP

AW55

TB1-24

D
24V A RTN

SW2

LED

A CHAIN

HARDWARE 

FAULT

AW53 AW54

D

AW136
J2-A

OUT2
4 6

TB-B1

SLOT 4 B CHAIN P1-HII 6 SEARCH IN

W17

 SEARCH IN

PROGRESSTB-B2
W18

J2-B

TB1-24

24V A RTN

P1-HII 6

C

AW137

AW138

PROGRESS BEACON

BEACON

SPARE

63

TB2

B31

TB4-6
D B

K25

A1

A2

14 11

TB4-6

A

TB2

+24V B

C

24V B RTN

B
3

2

B33
CABLE # 0113B

CABLE # 0112A

BLU/BLK

BLK/WHT

BLU/BLK

BLK/WHT

CABLE # 0125A

TB4-1

AC

TB4-1
D B

TB13-5

AC

TB13-5
D B

SEE 

SHEET 9

14 11

A1

A2

BW35 BW36
TB2

+24V B

TB2

24V B RTN
BW36

CABLE # 0013B

K23

K23

ORN

BLU

BLK

WHT

RING PPS

TB19-20

C A
J1-r

SHUTTER CONTROL

FROM FOE



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 BY DATE CHK APP

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

AW73

AW74-AW80

A

4FD0

STORAGE RING PPS I/O BOX 28

SLOT 6

P/O CABLE # 0112A

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
W1

TBA
W2

J1-B

1

2

P1-HII 6 BEAM

IMMINENT BEACON

P/O CABLE # 0112A

TB3-2

A

B

C
TB3-2

D

J1-C

TBA
W3

TBA
W4

J1-D

3

4

P1-HII 6

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-0228-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8
-9

0

SLOT 4 PIN 6 DI3 

SEE SHEET 3

COMMON GROUP

3.6K

63

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

AW84

AW85-AW88

DO3P   13

DO3M    14

K1

A1

A2

A CHAIN

BEAM IMMINENT

SIREN PERMIT

AW83

AW84

P/O CABLE # 0112A

TB3-5

A

B

C

TB3-5

D

J1-I

TBA
W9

TBA
W10

J1-J

9

10

P1-HII 6

RIA BEAM DISABLED

LED

DO2P    9

AW81

AW82
DO2M  10

3.6K

BLK

WHT

RED

GRN

GRN/BLK

ORN/BLK



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 BY DATE CHK APP

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

AW99

A

AW100-AW104

GATE 2

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

4/8 FDI
AW89

STORAGE RING PPS I/O BOX 28STORAGE  RING
SLOT 8

2 V1

AW90
1 DI0

AW91
9 DI4

AW92

GRN/BLK/WHT

10 V2

6 V1

5 DI1

13 DI5

14 V2

AW93
4 V1

AW94
3 DI2

AW95
11 DI6

AW96

BLK/RED

12 V2

AW97
8 V1

AW98
7 DI3

TB13-13

TB13-8TB1-15

TB1-16

C

C

BLU/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-2 LOCATED

IN GATE 2 AREA

C

TB1-26

A C

TB1-27

A C

TB3-1

A C

TB1-1

B D

TB1-28

A C

A1

A2

A3

A

TB1-22

A C

TB1-23

TB1-24

A C

A C

A

A

GATE 2

EMERGENCY ACCESS/EGRESS

BUTTON

A CHAIN

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8
-9

0

TB13-17

CA

AW99

GATE / LABRYNTH GROUP
LOCK OUTPUT A

63

CABLE # 0154A

CABLE # 0155A

BLK

WHT

RED

GRN

ORN/BLK/WHT

BLU/BLK/WHT

BLK/RED/GRN

SWA1-1

SWA1-2

J1-R
GRN/BLK

J1-S

J1-T

J1-U

ORN/BLK

BLU/BLK

BLK/WHT

GRN/BLK

ORN/BLK

BLU/BLK

BLK/WHT

J1-E

J1-F

CABLE # 0152A

ORN ORN

BLU BLU

ORN/GRN

BLK/WHT/RED

WHT/BLK/RED

RED/BLK/WHT

CABLE # 0114A

GATE 2 SWITCHES 

A CHAIN

GATE 2

MAG LOCK 

READBACK SW

A CHAIN

DORTRONICS

MODEL 1110



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 BY DATE CHK APP

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

AW112

A

GATE 2

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

8DI
AW105

STORAGE RING PPS I/O BOX 28STORAGE RING

SLOT 9

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

A C

A C

A C

A C

A C

TB1-2

TB1-3

TB1-4

TB1-29

TB1-30

SPARE

SPARE

SPARE

P1-SBSP

TB25-6

TB25-11
B

TB25-11
B

TB27-6

A CHAIN

ACCESS PERMIT

FROM EPS

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-9
0

JB-G-2

GATE 2

K7

11

14

A

D

A1

A2

GATE / LABRYNTH GROUP

 ½  BUTTON

P1-SB-9

 ½  BUTTON

GATE 2 

ACCESS REQUEST

SPARE

SPARE

63

AW109

AW110

AW111

AW112

CABLE # 0116A

SEE

SHEET

14

SEE SHEET 14
AW205

EPS RTN

BLK

BLK

BLK

WHT

WHT

WHT

CABLE # 0153A

CABLE # 0151A

CABLE # 0150A

P1

CABLE # 0114A

K7

BLK

RED

WHT/RED/GRN

WHT

GRN

RED/BLK/GRN



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 BY DATE CHK APP

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

AW122

A

AW123-AW126

GATE 2

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

4FDO AW113

STORAGE RING PPS I/O BOX 28 STORAGE RING
SLOT 10

1

TB13-7

DO0P

TB1-13

DO0M 2
AW114

K9
11 14

K10
11 14

+24V A 

DO1P 5

DO1M 6

GATE 2

LOCK PERMIT       

A CHAIN

B CHAIN

GATE 2 LOCK PERMIT

TB1-13

24V A RTN

DO3P 13

DO3M 14

TB13-10

TB1-20

RED/WHT

GRN/WHT

TB1-14

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

C A

C A

TB13-16

C

K6
11 14

A

TB13-16

D B

TB1-18

C A

TB1-18

D B

SPARE

SPARE

AW115

AW116

AW120

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-9
0

B CHAIN

AREA NOT INTERLOCKED

JB-G-2

C A

C A

P1 GATE 2

AREA INTERLOCKED

SIGN A CHAIN

TB13-9

D B

GATE / LABRYNTH GROUP

AW121

AW122

63

J1-C
RED RED

J1-D
GRNGRN

P1
CABLE # 0152A

+24V A

BLU/RED

RED/GRN

CABLE # 0114A

EMERGENCY ACCESS/EGRESS 

LOCATED AT GATE 2

TB3-1

GATE 2 

MAGNETIC

LOCK

CABLE # 0152A

J1-G
BLK

J1-H

RED/BLK

CRASH BAR

RED/BLK

C A

EMERGENCY

ACCESS BUTTON

RED

WHT/BLK

RED/GRN

O
R

N
/G

R
N

GRN/ORN/BLK

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 9 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

AW135

A

AW139-AW140

GATE 2

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

8D0

STORAGE RING PPS I/O BOX 28 STORAGE RING

SLOT 11

1

5

3

2

7

AW127

4

TB13-3
OUT0

0 2

SLOT 8 B CHAIN P1-SB9 

TB1-22

24V A RTN

AW130
OUT1

1 3

TB1-22

24V A RTN

8

SLOT 8 B CHAIN P1-SBSP

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

TB15

C A

TB16

C A

TB17

C A

TB18

C A
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 2

TB11

C A

TB12

C A

SPARE

SPARE

SPARE

JB-G-2 LOCATED IN GATE 2 AREA 

ACCESS REQUEST LED

 GATE 2

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-9
0

C

TB13-5

TB13-5

C A

D B

TB9

TB10

A

A

SPARE

C

C

SPARE

SEE SHEET 4

GATE / LABRYNTH GROUP

GATE 2 P1-SBSP

YEL

RED

YEL

GATE 2 P1-SB9

63

CABLE # 0150A

CABLE # 0114A

CABLE # 0151A

RED

GRN

RED

RED

GRN

GRN

CABLE # 0153A

ORN

BLU

WHT/BLK

RED/BLK

BLU/BLK

BLK/WHT

GRN/BLK

ORN/BLK



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 100F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-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 11 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

AW159

A

AW160

28ID

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

4/8 FDI
AW141

STORAGE RING I/O BOX 28 ID28 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

TB1-7

TB1-8

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

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

TB15-7

TB15-7

TB5-1

TB5-1

TB1-16

TB1-17

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

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

FRM-28 RAD MON

TB15-9

TB15-9

15  DI7

16  V2

N.O. 

COM 

FAULT A1

TB17-1

B D B

24V A 

RTNM

P

E4

TB17-1

C A
+24V A

TB15-2

TB15-2

L+

TB1-3

TB1-4

TB1-21

+

_

SAFETY SHUTTER A CLOSED
POSITION PROXIMITY SENSOR

AUXILIARY DEVICE 1
P/O PROXIMITY SENSOR

ZSS2/b00ca-1.68

TB17-2

A

 PROXIMITY SENSOR
FAULT TO SLOT 04 

TB1 INSIDE JB-28ID-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
8

-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

A C
TB17-4

B D

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

COMMON GROUP A

CABLE # 0121A

K1

HIGH ALARM
A C

B D

FRM-28 RAD MON

LOW ALARM

A C

B D

PHOTON SHUTTER A OPEN
POSITION SWITCH A3- 1 N.C.

RED

GRN

BLK

WHT

WHT/BLK

WHT/RED

CABLE # 0118A

BLU/RED

RED/GRN

RED/WHT

GRN/WHT

WHT/RED

ORN/RED

BLK

WHT

RED

GRN

CABLE # 0118A

CABLE # 0121A



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 BY DATE CHK APP

56

6 5

K

SEE SHEET 1 CG

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

AW176

A

AW177-AW180

28ID

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

4/8 FDI
AW161

STORAGE RING I/O BOX 28

BLU
J1-A

SLOT 3

2 V1

RED
J1-B 1 DI0

WHT
J1-C 9 DI4

GRNJ1-D 10 V2

CABLE # BLPPS-0258A

ORN

BLU

13 DI5

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 28ID

FOE SECURE

SPARE INPUTS

A CHAIN 28ID BEAMLINE

FRONT END ENABLE SRU

(SHOWN KEY RELEASED, DISABLED)

TB15-16

AW162

AW163

AW164

AW167

AW169

AW170

AW171

AW172

AW173

AW174

AW176

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-9
0ID BEAMLINE GROUP

SW BLOCK 1

SW BLOCK 1

A

B

A

B

C

D

C

D

63

TB2-33

TB2-34

SAFETY SHUTTER B OPEN

POSITION SW A4-1 N.C.

TB5-4

TB1-36

TB1-37

CABLE # 0121A

6 V1

5 DI1

1 2 TB27-7

TB27-7

CA

DB

½ SW10

AW165

AW166

FRONT END PPS

SYSTEM RESET

A C

FRM-28 RAD

MONITOR FAIL

TB17-2
SAFETY SHUTTER A

28ID/BM SSA PROXIMITY

SENSOR FAULT A C

AW43
AW43

LOCATION

RT SIDE ID28 FE

CABLE # 0118A

VIO

GRY

TAN

PINK

WHT

BLK

RED/BLK

BLU/BLK/WHT

BLU/GRN/RED

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 13 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

AW191

A

AW192-AW195

28ID

LT-EL-SR-EI

8DI
AW181

STORAGE RING I/O BOX 28

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

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

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

LT-EL-SR-EI-PPS-0228-90

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-9
0

63

WATER PERMIT

FRONT END RESET

PS L2A2 CLOSED

GILLOTINE SHUTTER CLS

SPARE

SPARE

SPARE

STATUS FROM ID28 FOE

28ID-FOE SUM OF FAULTS

1A

7

FOE +24V A PS

IN I/O BOX

FOE +24V A RTN

VIO

GRY

PINK

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 14 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

AW205

A

28ID

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

4FDO

STORAGE RING I/O BOX 28 28ID FOE PPS ENCLOSURE

SLOT 7

1DO0P

DO0M 2

J1-W

J1-X

9

10

DO2P

DO2M

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

GRN

28ID FRONT END PHOTON AND

SAFETY SHUTTERS CLOSED

A CHAIN

TB27-6

CABLE #

TB25-6

TB25-13

A

B

ID SAFTEY SHUTTER OVER TEMP 

PHOTON SHUTTER INTERLOCK

AW200

TB25-7

C

TB25-11

C

EPS +24V A

EPS 

RTN

K15

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-9
0

A1

A2

11

14

ID BEAMLINE GROUP

AW202

AW203

AW204

AW205

C

D

DO3P

DO3M

13

14

63

CABLE # 0116A

AW217

AW216

A1

A2

K19

REF. AW343
SEE SHEET 17

AW112
SEE SHEET 7

DOIP 5

DOIM 6

TB27-8

TB27-8

C

D B

AW198

AW199

A
FE CRITICAL DEVICE

PERMIT A

( RAD MON SHUTDOWN)

KEY RELEASE

ENABLE PANEL

RTN

WHT/BRN

WHT/ORN

BLU

YEL

BLU/BLK

RED/BLU/WHT



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

K

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

AW215

A

AW216-AW218

28ID

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

8D0

STORAGE RING PPS I/O BOX 28 28ID FOE

SLOT 8

1DO0 J1-e

TB19-14

AC

5DO1 J1-f

TB19-14

BD

2DO2 J1-g

TB19-15

AC

6DO3 J1-h

TB19-15

BD

3DO4 J1-j

TB19-16

AC

7DO5 J1-k

TB19-16

BD

4DO6 J1-m

TB19-17

AC

8DO7 J1-n

TB19-17

BD

J1-p

TB1-17

A

J1-r

TB1-22

D

+24V A

24V A RTN

AW206

AW207

AW208

AW209

AW210

AW211

AW212

AW213

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-9
0

ISOLATED POWER

MAKE NO CONNECTIONS

TB19-18

A

TB19-18

B

ID BEAMLINE GROUP
AW214

AW215

C

D

63

28ID FRONT END DEVICES OPEN

MASTER SHUTTERS EPICS ENABLE

BEAM LINE ENABLED (LATCHED)

FRONT END CRITICAL DEVICE PERMIT A

FOE RAD MONITOR CLOSE REQUEST

FRONT END SHUTTER PERMIT READ BACK A

FRONT END SHUTTER CONFLICT A

I/O BOX CONNECTED TO FOE

24V MODULE POWER

24V MODULE POWER

STATUS FROM ID28 FRONT END

WHT/BLK/YEL

WHT/BLK/BLU

WHT/BLK/BRN

WHT/BLK/ORN

WHT/BLK/GRY

WHT/BLK/VIO

WHT/RED/BLK

WHT/RED/GRN

WHT/BLK/BLK

WHT/RED/RED

RED/YEL

A CHAIN ON LINE

PART OF ENABLE PANEL TB27-6B

VIOLET
24V A RETURN



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

LT-EL-SR-EI

56

6 5

K

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.

TB15-3TB1-10

TB1-9

CABLE #

TB25-3

A
PHOTON SHUTTER CLOSED

SW A1-2 N.O.

TB15-11TB1-19

TB1-18

CABLE #

TB25-3

B

TB15-8TB1-25

TB1-24

STORAGE RING FRONT END

PPS I/O BOX 28  TO EPS RACK

28ID

CABLE # 0121A

TB25-5

A

TB15-11TB1-27

TB1-26

TB25-5

B

TB15-12TB1-28

TB25-6TB15-12TB1-29

TB15-21

JB-28ID-A

BMPS OPEN

SW2-2

BMPS CLOSED

SW1-1 TB1-43

EPS

+24V A

LT-EL-SR-EI-PPS-0228-90

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-9
0

K5

43

44

PHOTON SHUTTER

OPEN POSITION

ID BEAMLINE GROUP

B

A

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

ORN

D

C

D

C

D

C

D

D

BLU

ORN/GRN

RED/BLU/WHT

WHT/RED/BLK

ORN/BLK/WHT



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

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

A

28ID

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

TB15-17 TB1-37

JB-28ID-A

TB1-38TB15-

28ID

FRONT END

PHOTON SHUTTER 

AIR SOLENOID

TB15-18 TB1-39

JB1

TB1-40TB15-18

28ID

SAFETY SHUTTER A

AIR SOLENOID

TB16-16 TB2-35

JB-28ID-B

TB2-36TB16-16

TB25-9

A

TB15-19 TB1-41

JB1

TB1-42TB15-20

FRONT END

CRITICAL DEVICES 

AIR SUPPLY SOLENOID

28ID

FRONT END

 SHUTTER AIR SUPPLY

SOLENOID COMMAND

28ID

SAFETY SHUTTER B

AIR SOLENOID

TB19-10

B D

TB19-10

A C

ID25 BEAMLINE

ENABLE SRU

TB27-3

B D

TB27-3

C A

TB25-7

A
EPS RTN

SW2

3 4

28ID BEAMLINE

ENABLE SRU

TB27-4

D

TB27-4

C A

SW3

3 4

TB25-6

EPS +24V

B

TB25-10

A

28ID SRU KEY

RELEASE ENABLE SWITCH

TB27-5

D

TB27-5

C A B

TB25-10

B

28ID

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-9
0

I/O BOX 28

I/O BOX 28

TB25-4

B

TB15-13 TB1-30

TB1-31TB15-13

28ID

BMPS

AIR SOLENOID

ID BEAMLINE GROUP

SW BLOCK 3

SW9

TB19-12

B

TB19-19

B

TB20-13

B

C

A

A

B

A

A

B

A

A

B

AW336

AW338

D

D

AW341 AW342

AW343
AW344

AW347

A
W

3
4

5

D

AW348

AW349AW350

AW351

AW352

AW352

C

C

C
D

D

63

A

C

C

D

C

C

D

C

C

D

B D

REF. AW205
SEE SHEET 14

CABLE # 0121A

CABLE # 0122B

CABLE # 0121A

TB25-7

B

BA28ID

FRONT END

PHOTON SHUTTER AIR

SOLENOID COMMAND

28ID

SAFETY SHUTTER A

 AIR SOLENOID

COMMAND

ENABLE CONTACTS
BEAM LINE

TB19-12

A

TB25-8

A

ENABLE CONTACTS
BEAM LINE

TB19-19

A

AW335

AW337

C

C

D

C

J1-ZJ1-Y

BA

J1-pJ1-n

JUMPERS

FRONT END AIR SUPPLY

ENABLE FROM FOE

J1-U

J1-V

TB15-20

A C

TEST JUMPER GROUND

FOR FRONT END

SHUTTER TESTING

28ID

SAFETY SHUTTER B

 AIR SOLENOID

COMMAND

TB25-8

B

TB20-13

A

AW346

CD

BA

ENABLE CONTACTS
BEAM LINE

J2-bJ2-a

@TB

RED/GRN

WHT/BLU

WHT/GRY

WHT/BRN

KIRK KEY

BLU/ORN/WHT

ORN/WHT/BLK

WHT/RED/ORN

WHT/RED/BRN

WHT/RED/BLK

WHT/BLK/GRN

GRN/BLK/ORN

RED/BLK/GRN

GRN/BLK/WHT

BLK/RED/GRN



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 180F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8
-9

0

63

BEAMLINE ENABLE PANEL

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

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 19 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

A

28BM

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

4/8 FDI
AW219

STORAGE RING I/O BOX 2828BM STORAGE RING

SLOT 2

2 V1

AW220
1 DI0

TB21-1
9 DI4

10 V2

6 V1

5 DI1

TB21-1

TB21-3

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

TB21-8

TB1-11

TB1-12

TB1-16

TB1-17

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

28BM 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-28BM-A LOCATED INSIDE FRONT END

TB1-20

TB1-21

PHOTON SHUTTER A CLOSED

POSITION SWITCH A2-1- N.O.

CABLE # 0123A

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
8

-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

A C
TB17-6

DB

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

COMMON GROUP A

K2



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 20 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

A

28BM

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

AW254

AW255-AW258

4/8 FDI
AW239

STORAGE RING I/O BOX 28

J1-1

SLOT 3

2 V1

AW240
J1-2 1 DI0

J1-3 9 DI4

J1-4 10 V2

13 DI5

14 V2

4 V1

3 DI2

11 DI6

12 V2

8 V1

7 DI3

TB23-1

TB22-15

TB23-1

TB23-2

TB23-2

C

D

C

A

B

A

DB

TB21-15

TB21-15

CA

DB

TB29-1

TB29-1

TB29-2

TB29-2

C

C

A

A

D

D

B

B

15

16

DI7

V2

J1-7

J1-8

SW7

1 2

3 4

FOE PPS ENCLOSURE

A1

A2

A CHAIN 28BM

FOE SECURE

SPARE INPUTS

A CHAIN 28BM BEAMLINE

FRONT END ENABLE SRU

(SHOWN KEY CAPTURED, ENABLED)

TB22-15

TB21-15

TB21-15

AW241

AW242

AW245

AW246

AW247

AW248

AW249

AW250

AW251

AW252

AW253

AW254

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-9
0BM BEAMLINE GROUP

SW BLOCK 1

SW BLOCK 1

A

B

A

B

C

C

D

D

63

TB2-33

TB2-34

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

CABLE # 0124B

TB1-36

TB1-37

SAFETY SHUTTER B OVER  TEMP

SWITCH – OPENS ON OVER TEMP A4

CABLE # 0124B



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

K

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

A

28BM

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

AW269

AW270-AW273

8DI
AW259

STORAGE RING I/O BOX 28

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 ESEE ONLINE

A CHAIN ESEE 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

ESEE TRIP

4

AW262

AW263

AW264

AW265

AW266

AW267

AW268

AW269

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-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 22 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

A

28BM

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

AW357

4FDO

STORAGE RING I/O BOX 28 28BM 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 #

TB26-11

A

TB26-7

AEPS 

RTN

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-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

CABLE # 0117A

14

DO3P

DO3M

AW278

AW279

A1

A2

13

K21
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 23 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

A

28BM

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

AW291

AW292-AW293

8D0

STORAGE RING PPS I/O BOX 28 28BM 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

TB1-17

A

24V MODULE POWERJ1-36

TB1-23

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
8

-9
0

ISOLATED POWER

MAKE NO CONNECTIONS

TB23-18

A

TB23-18

B

BM BEAMLINE GROUP

AW290

AW291

C

D

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

K

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

A

28BM

LT-EL-SR-EI-PPS-0228-90LT-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.

TB21-3TB1-10

TB1-9

CABLE #

TB26-3

A
PHOTON SHUTTER OPEN

SW A1-2 N.O.

TB21-11TB1-19

TB1-18

CABLE #

TB26-3

B

TB21-11TB1-25

TB1-24

TB26-5

A
BMPS OPEN

SW2-1

TB21-11TB1-27

TB1-26

CABLE #

TB26-6TB21-12TB1-29

TB1-28

CABLE #

JB1 28BM

PPS I/O BOX 28 TO EPS RACK

TB26-5

B

TB21-12

STORAGE RING FRONT END

BMPS CLOSED

SW1-1 TB21

CABLE # 0123A

TB1-43

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-9
0

STORAGE RING I/O BOX 28

K13
43

44

PHOTON SHUTTER

OPEN POSITION

BM BEAMLINE GROUP

A

B

A

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



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 25 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

A

28BM

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

TB21-17 TB1-38

JB-28ID-A

TB1-39TB21-17

28BM

FRONT END

PHOTON SHUTTER 

AIR SOLENOID

28BM

FRONT END

PHOTON SHUTTER AIR

SOLENOID COMMAND

TB21-18 TB1-40

JB1

TB1-41TB21-18

28BM

SAFETY SHUTTER A

AIR SOLENOID

28BM

SAFETY SHUTTER A

 AIR SOLENOID

COMMAND

TB22-16 TB2-36

JB-28ID-B

TB2-35TB22-16

TB26-9

A

TB21-18 TB1-42

JB1

TB1-43TB21-19

FRONT END

CRITICAL DEVICES 

AIR SUPPLY SOLENOID

28BM

FRONT END

 SHUTTER AIR SUPPLY

SOLENOID COMMAND

28BM

SAFETY SHUTTER B

 AIR SOLENOID

COMMAND 28BM

SAFETY SHUTTER B

AIR SOLENOID

TB23-10

B D

TB23-10

A C

FRONT END AIR SUPPLY

ENABLE FROM FOE

BM 28 BEAMLINE

ENABLE SRU

TB29-3

B D

TB29-3

C A

TB26-7

A
EPS RTN

SW3

3 4

28BM BEAMLINE

ENABLE SRU

TB29-4

D

TB29-4

C A

SW7

3 4

TB26-6

EPS +24V

B

TB26-10

A

28BM SRU KEY

RELEASE SWITCH

TB29-5

D

TB29-5

C A B

TB26-10

28BM

28BM

B

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-9
0

I/O BOX 28

I/O BOX 28

TB26-4

B

TB21-13 TB1-30

TB1-31TB21-13

28ID

BMPS

AIR SOLENOID

BM BEAMLINE GROUP

SW BLOCK 3

SW11

TB26-7

B

BA

ENABLE CONTACTS
BEAM LINE

TB23-12

A

TB23-12

B

TB16-8

B

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

D

A

B

C

B

A

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 B

C

DDCD

C D

C

C

D C D D

C

C

D

D
C

D

63

A

C A

CABLE # 0123A

CABLE # 0124B

CABLE # 0123A



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 26 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-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 27 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

LT-EL-BR-EI

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

63

AFRONT END PPS 

BOOSTER  INTERFACE

LT-EL-SR-EI-PPS-0228-90

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8
-9

0

4FDO

SLOT 9

9

10

13

DO2P

DO2M

DO3P

DO3M 14

AW401

AW402

AW403

1

2

5

DO0P

DO0M

DO1P

DO1M 6
AW404

C A

TB41-1

A2

A1

A2

A1

K39

K41

AW405

AW406

AW407

AW408

A2

A1

A2

A1

K43

K45

4FDO

SLOT 10

9

10

13

DO2P

DO2M

DO3P

DO3M 14

AW417

AW418

1

2

5

DO0P

DO0M

DO1P

DO1M 6

A2

A1

K47

33 34
K39

AW409

AW410 D B

TB41-1

C A

TB41-2

33 34
K41

AW411

AW412 D B

TB41-2

C A

TB41-3

11 14
K43

AW413

AW414 D B

TB41-3

C A

TB41-4

11 14
K45

AW415

AW416 D B

TB41-4

C A

TB41-5

11 14
K47

AW419

AW420 D B

TB41-5

FRONT END PPS CRITICAL DEVICE PERMIT 

SUM A CHAIN PERMIT A1

FRONT END PPS RADIATION MONITOR

SUM A CHAIN PERMIT A1

FRONT END PPS RADIATION MONITOR

 SUM A CHAIN PERMIT A2

FRONT END PPS ALL SHUTTERS

CLOSED A CHAIN 

AW431

AW432 A2

A1

K49

D B

TB41-9

11 14
K49

AW433

AW434 C A

TB41-10

CA

TB61-1

DB

TB61-1

CA

TB61-2

DB

TB61-2

CA

TB61-3

DB

TB61-3

CA

TB61-4

DB

TB61-4

CA

TB61-5

DB

TB61-5

DB

TB61-9

CA

TB61-10TOP OFF ENABLE

2

6

10

5

14

3

11

12

1

9

13

4

SLOT29

8FDI

CABLE#SR:C28-PPS-0128A-IO28_BB-IO

BOOSTER MAIN PPS ENCLOSURE

blk

grn

red

ora

blu

wht/blk

red/blk

grn/blk

ora/red

ora/blk

blu/red

wht

 

 

CS-3

SEARCH LED

AW439

AW440

FRONT END PPS CRITICAL DEVICE PERMIT 

SUM A CHAIN PERMIT A2

FRONT END PPS CRITICAL DEVICE PERMIT 

SUM A CHAIN PERMIT 

AW436

AW435

FRONT END PPS RADIATION MONITOR

SUM A CHAIN PERMIT 

AW437

AW438



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 28 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

LT-EL-BR-EI

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

63

A
FRONT END PPS 

BOOSTER  INTERFACE

LT-EL-SR-EI-PPS-0228-90

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8
-9

0

8DI

SLOT 12

1  DI0

5  DI1

2  DI2

6  DI3

3  DI4

7  DI5

4  DI6

8  DI7

AW421

AW422

AW423

AW424

AW425

AW426

AW427

AW428

24V A

61 62

61 62

21 22

21 22

21 22

K39

K41

K43

K45

K47

A C

TB41-6

A C

TB41-7

B D

TB41-7

A C

TB41-8

DB

TB41-6

RELAY FEEDBACK

FRONT END CRITICAL 

DEVICES SUM PERMIT

READBACK

24V A 

RTN

AW42421 24

K35

C A

TB61-7

D B

TB61-7

C A

TB41-8

C A

TB61-6

AW42421 24

K37

blu/blk

blk/wht

D B

TB61-6

ALL FE SHUTTERS 

CLOSED READ BACK 

FROM

BOOSTER

red/wht

grn/wht

blu/wht

CABLE#SR:C28-PPS-0128A-IO28_BB-IO

BOOSTER MAIN PPS ENCLOSURE



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 29 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

LT-EL-BR-EI

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

63

A
FRONT END PPS 

BOOSTER  INTERFACE

LT-EL-SR-EI-PPS-0228-90

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8
-9

0

8DO

SLOT 11

AW429

AW430

1

5

DO

D1

TB41-8

2

6

D2

D3

D4

D5

D6

D7

3

7

4

8

D B

C A

TB41-9

blk/red

wht/red

TB61-8

B D

A C

TB61-9

CABLE # SR:C28-PPS-0128A-IO28_BB-IO

BOOSTER MAIN PPS ENCLOSURE



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

C

B

12

REV

SHEETSCALE: N/A 30 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

LT-EL-SR-EI

5

6 5

LT-EL-SR-EI-PPS-0228-90 H

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
8
-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 DISRTIBUTION

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

AW383

X2.5 X2.6

C

63

11

12

X

X

SEE SHEET 

30

_

SEE SHEET 5

SEE SHEET 8

SEE SHEET 11
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REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 310F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8
-9

0
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FOR FUTURE DATA
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COMPUTER REPRODUCIBLE

REV
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A

B

C

D
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D
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B

A

12

REV

SHEETSCALE: N/A 320F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

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-0228-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-9
0

1734-IB8S
BW1

STORAGE RING PPS I/O BOX 28STORAGE RING

RED
J2-C

P1-HII 6

EMERGENCY STOP

B CHAIN

1 2

21

SLOT 1

L6 T03
TBBW17

BW2GRN
J2-D

BW3ORN
J2-E

BW4
J2-F

SHIELD

CABLE # 0113B

4
TBBW18

5
TBBW19

6
TBBW20

BW5BLK

BW6WHT

BW7

BW8

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 28 PLUG DOOR

SWITCH B1

B CHAIN

33

34

RED

GRN

CABLE # 0126B

SWITCH B2

B CHAIN

33

34

SHIELD

63

I D 28 PLUG DOOR

OMRON

D4NS-4F

D4DS-K1

ACTUATOR

OMRON

D4NS-4F

D4DS-K1

ACTUATOR



COMPUTER REPRODUCIBLE

REV
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A

B

C

D
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D
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B

A

12

REV

SHEETSCALE: N/A 33 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

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-0228-90LT-EL-SR-EI

1734-IB8
BW17

STORAGE RING PPS I/O BOX 28STORAGE 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 6

SB8

 CABLE # 0113B

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
8

-9
0

TB4-7

C

TB18-2

C

BW45

SEE SHEET 32

BEAM IMMINENT

SIREN FEEDBACK

BW21
SAFETY SHUTTER B

28ID/BM SSB PROXIMITY

SENSOR FAULT

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

SEE SHEET 27



COMPUTER REPRODUCIBLE

REV
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SHEETSCALE: N/A 34 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

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-0228-90LT-EL-SR-EI

1734-OW4

STORAGE RING PPS I/O BOX 28 STORAGE RING

SLOT 4
B CHAIN P1-HII 6 SB8 LED PERMIT

0A 0

0B 2

SLOT 5  A CHAIN DO0 PIN 1 COMMON GROUP

TB3-6

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 6 SEARCH SOUNDER PERMIT

B CHAIN P1-HII 6 SEARCH IN PROGRESS BEACON

C

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

CABLE # 0126B

TB2-17

B
24V B RTN

BW26

ID 28 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

AW48

AW51

AW137 L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-9
0

AW47

AW50

AW136

SPARE

63

B CHAIN FAULT INDICATOR

HARDWARE

TB1-21K25

A1 A2

AW49
24V A RTN

TB1-23K23

A1 A2

AW138
24V A RTN

ORN

BLU



COMPUTER REPRODUCIBLE

REV
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A

B

C

D
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D

C

B

A

12

REV

SHEETSCALE: N/A 35 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

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-0228-90LT-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

7

J2-J

TBB
W23

TBB
W24

J2-K

9

TB4-4

P1-HII 6

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 6

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 28 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
8

-9
0

P1-HII 6

RIB AREA SECURE 

LED 

SLOT 2 PIN 3 IN3

PERMIT

TB2-11

A

F11,2A SEE SHEET 30

K2

A2

A1
BW29

BW30
BEAM IMMINENT

SIREN PERMIT

B CHAIN

BW46

63

WHT/BLK

RED/BLK

GRN/BLK

ORN/BLK

RED/WHT

GRN/WHT

CABLE # 0113B



COMPUTER REPRODUCIBLE

REV
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SHEETSCALE: N/A 36 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

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 2

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

1734-IB8S
BW50

STORAGE RING PPS I/O BOX 28STORAGE RING

BLK 13

GATE 2

EMERGENCY ACCESS/EGRESS 

BUTTON B CHAIN

1 2

21

SLOT 6

L6 T0
BLK

BW51BLK 14

BW52BLK 15

BW53BLK 16

SHIELD

CABLE # 0115B

WHT

RED

GRN

BW54

BW55

BW56

BW57

BLK 7 BW58

BW59

SWB1-1

TB12-7

TB12-15

TB12-5

TB12-4

A C

B D

A C

B D

B

A C

TB2-7

TB2-8 BLK 8

TB2-9

C

C

TB2-10

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

C

C

C

TB2014

TB2-15

TB2-16

A

A

A

A

B1

B2

LOCATED IN GATE 2 AREA

JUNCTION BOX JB-G-2

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
8

-9
0

63

J2-E
ORN

J2-F

J2-G

J2-H

BLU

WHT/BLK

RED/BLK

ORN

BLU

WHT/BLK

RED/BLK

J2-C

J2-D

RED RED

GRN GRN

TB2-11

TB2-12
SWB1-2

CABLE # 0173B

P1

BLK 9

BLK 10

BLK 11

BLK 12

CABLE # 0174B

GATE 2 SWITCHES B CHAIN

GATE 2

MAG LOCK 

READBACK SW

A CHAIN

ALLEN BRADLEY

 MCI 

440N-Z2NRS1A



COMPUTER REPRODUCIBLE
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SHEETSCALE: N/A 37 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

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-0228-90LT-EL-SR-EI

1734-IB8
BW64

STORAGE RING PPS I/O BOX 28STORAGE RING

SLOT 7

0 IN0
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

D

C

D

TB2-1

TB2-2

TB2-2

A

B

A

B

JUNCTION BOX JB-G-2

C

D

TB2-9

TB2-9

A

B

1/2

SPARE

SPARE

SPARE

P1-SBSP

K7

B CHAIN

ACCESS PERMIT

FROM EPS

BW68

BW69

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-9
0

GATE 2

21

24

P1-SB9

GATE 2

1/2

63

BLK

RED

BLK

RED

CABLE # 0170B

CABLE # 0171B
P1

BLK 1

BLK 2

BLK 3

GRN

BLK 17

BLK 18

CABLE # 0115B



COMPUTER REPRODUCIBLE

REV
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A

B

C

D
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D

C

B

A

12
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SHEETSCALE: N/A 380F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

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-0228-90LT-EL-SR-EI

1734-OW4

STORAGE RING PPS I/O BOX 28 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 GATE 2 P1 SB9 LED PERMIT 

TB13-3

SLOT 11 A CHAIN DO0 PIN 1 GATE/LABYRINTH GROUP

TB13-6

B CHAIN ACCESS REQUEST LED GATE 2

C

C

SLOT 11 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
8

-9
0

B CHAIN GATE 2 P1 SBSP LED PERMIT

TB13-4

SLOT 11 A CHAIN DO1 PIN 5 GATE/LABYRINTH GROUP

C

AW130

AW131

AW133

AW134

GATE 2

63

AW134
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SHEETSCALE: N/A 39 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

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-0228-90LT-EL-SR-EI

1734-OB8S BW74

STORAGE RING PPS I/O BOX 28 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 

B CHAIN

GATE 2 LOCK PERMIT

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

O2L2

COM L6

O3L3

O4RO

COM L7

COM R4

O5R1

COM R5

O6R2

COM R6

O7R3

COM R7
BW79

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-9
0

GATE 2

TB12-3 TB2-5

BLK 5

BLK 6

TB2-6

C A

TB12-3

D B

JB-G-2

C A

C A

P1 GATE 2

AREA INTERLOCKED

SIGN B CHAIN

63

BW78

BW79

CABLE # 0115B

P1

J2-E

J2-F

BLK

WHT

BLK

WHT

CABLE # 0115B
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SHEETSCALE: N/A 400F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-9
0

SHEET LEFT BLANK
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REV

4 3

A
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A
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SHEETSCALE: N/A 410F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

B

28ID

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

1734-IB8S
BW82

STORAGE RING I/O BOX 2828ID STORAGE RING

SLOT 1

L6 T0

BW83
L0 I0

BW84TB16-1
L1 I1

BW85
L7 T1M

BW86
R6 T2

BW87 L2 I2

TB16-1

TB16-3

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

TB1-13

TB1-14

TB2-16

TB2-17

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

TB2-22

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+

P

EI

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 -28ID-B LOCATED INSIDE FRONT END

TB2-20

TB2-21

PHOTON SHUTTER B CLOSED

POSITION SWITCH B2-1- N.O.

CABLE # 0122B

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
8

-9
0

ALL CHANNELS SUMMED

TB2-10

A

F10,6A

TB2-10

TB16-8

K5

33

34

PHOTON SHUTTER

OPEN POSITION

ID BEAMLINE GROUP

TB2-40 TB16-21

A C

A

B

B

A

A

B

B

A

A

B

B

A

BW99

TB18-4

A C

B D

TB18-4

BW98

A

B

C

D

BW80

BW81

C

D

D

C

C

D

D

C

C

D

C

D

63

COMMON GROUP B

CH 1
K1
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SHEETSCALE: N/A 420F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

B

28ID

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

BW117

BW118

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-9
0

1734-IB8S
BW102

STORAGE RING I/O BOX 28

ORN
J2-A

SLOT 2

BLU
J2-B

RED/BLK
J2-C

WHT/BLK
J2-D 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

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

J2-G

J2-H

SW1

4 3

1 2

FOE PPS ENCLOSURE

B1

B2

B CHAIN 28ID

FOE SECURE

SPARE INPUTS

B CHAIN 28ID 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
TB15-16

TB15-16

TB16-13

TB16-13

BW114

BW115

BW21

BW117

B

B

A

A

C

D

C

D

63

TB1-32

TB1-33

SAFETY SHUTTER A OPEN

POSITION SW B4-1 N.C.

TB2-27

TB2-28

CABLE # 0122B

TB2-29

TB2-30

CABLE # 0122B

TB28-4

TB28-4

DB

CA

1 2½ 

SW10

FRONT END

SYSTEM RESET

TB10-2

A C

SAFETY SHUTTER PROXIMITY

SENSOR FAIL



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

K

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

B

28ID

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-9
0

BW277

1734-IB8
BW268

STORAGE RING I/O BOX 28

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 CLOSED

GUILLOTINE SHUTTER CLOSED

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

SPARE

WATER FLOW TRIP

SUM OF FAULTS

FRONT END GROUND 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

J2-17

J2-18

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

1A
FOE +24V B PS

IN I/O BOX

FOE +24V RTN

SPARE



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

K

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

B

28ID

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

BW122

BW123-BW127

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-9
0

1734-OB8S

STORAGE RING I/O BOX 28 28ID 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

28ID FRONT END PHOTON AND

SAFETY SHUTTERS CLOSED

B CHAIN

SPARE

CABLE #

O4 R4

COM R4

O5 R1

COM R5

O6 R1

COM R6

O7 R3

COM L7

SPARE

SPARE

BW121

BW122

ID BEAMLINE GROUP

J2-41

63

BW123

BW124

K12

A1

A2

SAFETY SHUTTER OVER TEMP

PHOTON SHUTTER INTERLOCK

TB28-3

TB28-3

C

D B

BW128

BW127

A
FE CRITICAL DEVICE

PERMIT B



COMPUTER REPRODUCIBLE

REV

4 3

A

B

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

K

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

B

28ID

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

BW137

BW138-BW140

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-9
0

1734-OB8

STORAGE RING I/O BOX 28 28ID FOE PPS ENCLOSURE

SLOT 5

0OUT0 J2-c

TB20-14

AC
FRONT END DEVICES OPEN

1OUT1 J2-d

TB20-14

BD

2OUT2 J2-e

TB20-15

AC
BEAM LINE ENABLED

3OUT3 J2-f

TB20-15

BD

4OUT4 J2-g

TB20-16

AC

5OUT5 J2-h

TB20-16

BD
FE SHUTTER PERMIT READ BACK

6OUT6 J2-j

TB20-17

AC
SPARE

7OUT7 J2-k

TB20-17

BD

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

MASTER SHUTTER ENABLED

FRONT END SHUTTERS CONFLICT

FRONT END CRITICAL DEVICE PERMIT B

I/O BOX CONNECTED TO FOE

24V B RETURN
RED/YEL

B CHAIN ON LINE

PART OF ENABLE PANEL TB2-17C

VIOLET



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 46 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

B

28ID

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-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.

TB16-4TB2-10

TB2-9

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-28ID-B

PPS I/O BOX 28 TO EPS RACK

TB25-6

CABLE # 0122B

TB16-11TB2-26

ID BEAMLINE GROUP

C

B

B

A

B

TB16-21

BW250

BW251

BW252

 REF.AW399

BW254

A C

DD

CD

DC

D C A

63

SEE SHEET 19

BW254



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 470F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8
-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 48 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

B

28BM

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-9
0

1734-IB8S
BW141

STORAGE RING I/O BOX 28 ID28 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

TB2-16

TB2-17

SAFETY SHUTTER A OVER  TEMP
SWITCH – OPENS ON OVER TEMP

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

L3 I3

R7 T3M

L10 T0

R0 I4

TB22-6

TB22-6

TB2-22

TB2-23

TB2-13

TB2-14

R1 I5

L11 T1M

R10 T2

R2 I6

SAFETY SHUTTER A OVER  TEMP
SWITCH – OPENS ON OVER TEMP

TB22-9

TB22-9

R3 I7

R11 T3M

N.O. 18

COM 17

FAULT A1

TB18-1

B D B

24V A 

RTNM

P

P

E13

E14

TB18-1

C A
+24V B

TB22-2

TB22-2

L+

E1

P

TB2-3

TB2-4

TB2-44

+

_

SAFETY SHUTTER B CLOSED
POSITION PROXIMITY SENSOR

AUXILIARY DEVICE 2
P/O PROXIMITY SENSOR

GB 20.07 – 30/2.99

TB18-2

A

 PROXIMITY SENSOR
FAULT TO SLOT 2

TB2 INSIDE JB-28BM-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

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

TB22-9
K13

33

34

PHOTON SHUTTER

OPEN POSITION

BM BEAMLINE GROUP

TB2-40 TB22-21

A

B

A

B

B

A

A

B

A

B

A

B

A

B

BW99

TB18-6

A C

TB18-6

B D

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

COMMON GROUP B

CH 2

B1

B2

CABLE # 0124B



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

K

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

B

28BM

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-9
0

BW191
BW192-BW197

1734-IB8
BW182

STORAGE RING I/O BOX 28

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 500F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

B

28BM

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-9
0

1734-IB8S
BW161ORN

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

J2-7

J2-8

SW1

1 2

3 4

FOE PPS ENCLOSURE

B1

B2

B CHAIN 28BM

FOE SECURE

SPARE INPUTS

B CHAIN 28BM 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 GROUPTB22-14

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

TB2-28

SAFETY SHUTTER B OVER  TEMP

SWITCH – OPENS ON OVER TEMP B3

CABLE # 0124B

TB2-29

TB2-30

SAFETY SHUTTER B OVER  TEMP

SWITCH – OPENS ON OVER TEMP B3

CABLE # 0124B



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 510F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

B

28BM

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-9
0

BW203

1734-OB8S

STORAGE RING I/O BOX 28 28BM FOE PPS ENCLOSURE

SLOT 4

O0L0

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

28BM FRONT END PHOTON AND

SAFETY SHUTTERS CLOSED

B CHAIN

SPARE

CABLE #

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

BW202

BW203

K14

A1

A2

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 52 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

B

28BM

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-9
0

BW215
BW216-BW218

1734-OB8

STORAGE RING I/O BOX 28 28BM 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 530F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

HIGHEST WIRE REF DES

UNUSED WIRE REF DES

WIRE REF DES NOT USED

B

28BM

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-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.

TB22-4TB2-10

TB2-9

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-28BM-B

PPS I/O BOX 28 TO EPS RACK

CABLE # 0124B

TB26-6TB22-11TB2-26

TB22-21

BM BEAMLINE GROUP

A

B

B

C

B

BW260

BW261

BW262

 

REF.AW383

BW264

BW264

C C

D D

D C

A D

D

63

D B

SEE SHEET 26



COMPUTER REPRODUCIBLE

REV

4 3

A

B

C

D

4 3 2 1

D

C

B

A

12

REV

SHEETSCALE: N/A 54 0F

DRBWING NUMBER

DESCRIPTION BY DATE CHK APP

LT-EL-SR-EI

56

6 5

K

SEE SHEET 1

DRBWING DIRECTORY

63

BFRONT END PPS 

BOOSTER  INTERFACE

LT-EL-SR-EI-PPS-0228-90

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8
-9

0

1734-OB8S

SLOT 8

BW401

BW402

BW405

BW406

C A

TB42-1

A2

A1

A2

A1

K40

K42

BW409

BW410 A2

A1

K44

51 52
K40

BW403

BW404 D B

TB42-1

C A

TB42-2

51 52
K42

BW407

BW408 D B

TB42-2

C A

TB42-3

21 24
K44

BW411

BW412 D B

TB42-3

O4 R0

COM R4

O5 R1

COM R5

O6 R2

COM R6

O7 R3

COM R7

O0L0

COM L4

O1L1

COM L5

O2L2

O3L3

COM L6

COM L7

FRONT END PPS A CHAIN PERMIT B1

FRONT END PPS A CHAIN PERMIT B2

FRONT END PPS ALL SHUTTERS

CLOSED B CHAIN 

CA

TB48-1

DB

TB48-1

CA

TB48-2

DB

TB48-2

CA

TB48-3

DB

TB48-3

CA

TB48-4

DB

TB48-4

2

6

10

5

14

1

9

13

SLOT29

8FDI

CABLE # SR:C28-PPS-0129B-IO28_BB-IO

BOOSTER MAIN PPS ENCLOSURE

blk

grn

red

ora

blu

wht

BW435

BW436

FRONT END PPS CRITICAL DEVICE PERMIT 

SUM B CHAIN PERMIT 

FRONT END PPS ALL SHUTTERS

CLOSED A CHAIN BW437

BW438



COMPUTER REPRODUCIBLE

REV
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A

B
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D
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B
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SHEETSCALE: N/A 55 0F

DRBWING NUMBER

DESCRIPTION BY DATE CHK APP

LT-EL-SR-EI

56

6 5

K

SEE SHEET 1

DRBWING DIRECTORY

63

B

FRONT END PPS 

BOOSTER  INTERFACE

LT-EL-SR-EI-PPS-0228-90

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8
-9

0

1734-IB8

SLOT 7

0  DI0

1  DI1

2  DI2

3  DI3

4  DI4

5  DI5

6  DI6

7  DI7

BW421

BW423

BW424

BW427

BW428

BW429

BW422

51 52

51 52

11 12

K40

K42

K44

A C

TB42-6

B D

TB42-6

A C

TB42-7

B D

TB42-6

FRONT END SHUTTER

CLOSED READ BACK

FROM BOOSTER

RELAY FEEDBACK

FRONT END 

INTERLOCK PERMIT 

READ BACK

BW4244 6

SLOT 13

C A

TB48-7

D B

TB48-7

D B

TB41-7

D B

TB48-6

AW4245 7

SLOT 13

24V B

A C

TB42-5

24V B 

RTN

grn/blk

blk/wht

C A

TB48-5

red/wht

grn/wht

blu/wht

CABLE#SR:C28-PPS-0129B-IO28_BB-IO

BOOSTER MAIN PPS ENCLOSURE

OUT 2

OUT 3

BW405

BW403



COMPUTER REPRODUCIBLE
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B
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D
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D
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SHEETSCALE: N/A 56 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

LT-EL-SR-EI

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

63

B
FRONT END PPS 

BOOSTER  INTERFACE

LT-EL-SR-EI-PPS-0228-90

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8
-9

0

1734-OB8

SLOT 10

BW430

BW431

0

2

DO

D1

TB42-7

BW432

BW433

1

3

D2

D3

T42-8

D4

D5

D6

D7

4

5

6

7

D B

C A

D B

C A

TB42-8

TB42-9

TB42-9

D B

BW434

SPARE OUTPUTS TO BOOSTER

grn/wht

blu/wht

TB48-7

B D

A C

TB48-8

blk/red

ora/red

TB48-8

B D

B D

TB48-9

wht/red

A C

TB48-9

CABLE#SR:C28-PPS-0129B-IO28_BB-IO

BOOSTER MAIN PPS ENCLOSURE



COMPUTER REPRODUCIBLE

REV
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A

B

C

D
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C

B
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SHEETSCALE: N/A 57 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

LT-EL-SR-EI

5

6 5

LT-EL-SR-EI-PPS-0228-90 K

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 BW44

PROXIMITY SENSOR

AUX DEVICE #2

TB2-11

DB

TB2-12

C A

F12,2A BW245
ETHERNET SWITCH 2

TB2-12

DB

BW99

BW46

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
8
-9

0

B

BW233 BW234

6

4

TB2-5

DB

BW232
6

4

1734-EP24DC #2
TB2-6

DB

BW236
6

4 6

4

1734-AEP24DC #4

6

BEAM IMMINENT SIREN

ALARM

X2.5 X2.6

POWER DISTRIBUTION

63

1734-AENT-R

1734-ENT-R

COMMON GROUP

SLOT 0

I/O-IO
SLOT 0

I/O-IO

REF #2

I/O-BM

SLOT 0

I/O-BM

REF #4

SEE SHEET 

3

_

SEE SHEET 38

SEE SHEET 32
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SHEETSCALE: N/A 58 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-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 1 6GK5208-0B810-2AA3

63

8
2

1>10
1 5

END CLAMPTB41

K39

K41

K43

K45

K47

ALTECHOA5601

OA5601 ALTECH

ALTECH

ALTECH

ALTECH

5669

5669

5669

SIEMENS

TB42 8
2

1>10
1 5

END CLAMP

K38

K40

K42

PHOENIX

PHOENIX

2981444

2981444

ELESTA SRG282Z

K49 ALTECH5669
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SHEETSCALE: N/A 59 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-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

8D0 STANDARD.OUT

4/8FDI 8 SAFE IN

SIEMENS

SIEMENS

SIEMENS

SIEMENS

SIEMENS

SIEMENS

PPS I/O BOX TERMINAL LAYOUT TYPE 1

SLOT MODULE

0

1

2

3

4

5

6

7

8

6ES7138-4CA50-0AB0

6ES7193-4CF40-0AA0

6ES7138-4CA50-0AB0

6ES7131-4BF00-0AA0

6ES7138-4CA50-0AB0

6ES7138-4FB03-0AB0

6ES7132-4BF00-0AA0

6ES7193-4CF40-0AA0

6ES7193-4CC20-0AB0

6ES7193-4CC20-0AA0

6ES7193-4CA40-0AA0

6ES7193-4CC20-0AA0

6ES7193-4CF40-0AA0

6ES7193-4CA40-0AA0

POWER MODULE PM-E

POWER MODULE PM-E

SIEMENS

SIEMENS

SIEMENS

I/O BM 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

8D0 STANDARD.OUT

4/8FDI 8 SAFE IN

SIEMENS

SIEMENS

SIEMENS

SIEMENS

SIEMENS

SIEMENS

SLOT MODULE

0

1

2

3

4

5

6

7

8

6ES7138-4CA50-0AB0

6ES7138-4FA04-0AB0

6ES7193-4CF40-0AA0

6ES7138-4CA50-0AB0

6ES7131-4BF00-0AA0

6ES7138-4CA50-0AB0

6ES7138-4FB03-0AB0

6ES7132-4BF00-0AA0

6ES7193-4CF40-0AA0

6ES7138-4FA04-0AA0

6ES7193-4CC20-0AA0

6ES7193-4CA40-0AA0

6ES7193-4CC20-0AA0

6ES7193-4CF40-0AA0

6ES7193-4CA40-0AA0

POWER MODULE PM-E

POWER MODULE PM-E

SIEMENS

SIEMENS

SIEMENS

TB27

TB29

4-2 COVER LARGE

4-2 COVER LARGE

1>6

1>6 END CLAMP

I/O ID GATE/LABRYNTH GROUP A 

6ES7138-4CA50-0AB0

SOCKET

6ES7193-4CF40-0AA0

POWER MODULE PM-E

4FD0 8 SAFE OUT

4/8FDI 8 SAFE IN

SIEMENS

SIEMENS

SIEMENS

SIEMENS

SLOT MODULE

7

8

9

10

11

6ES7138-4FA04-0AB0

6ES7131-4BF00-0AA0

6ES7193-4CF40-0AA0

6ES7132-4BF00 0AA0

6ES7193-4CA40-0AA0

6ES7138-4FB03-0AB0

6ES7193-4CA40-0AA0

SIEMENS6ES7193-4CC20-0AA0

8DI 8 STANDARD IN

800 8 STANDARD OUT

1

3

4

2

5

6

7

8

9

10

11

3044636

3044092

DDFL-4U

EPDDFL4U

3044542

3047170

3047293

3047303

1201413

3044076

3047028

5

1

1

3

4-2 COVER LARGE
3

63

6ES7193-4CC20-0AB0

9

10

11

12

4FD0 4 SAFE OUT6ES7138-4FB03-0AB0 6ES7193-4CF40-0AA0 SIEMENS

4FD0 4 SAFE OUT6ES7138-4FB03-0AB0 6ES7193-4CF40-0AA0 SIEMENS

8D0 STANDARD.OUT6ES7132-4BF00-0AA0 6ES7193-4CA40-0AA0 SIEMENS

8DI 8 STANDARD IN SIEMENS6ES7131-4BF00-0AA0 6ES7193-4CA40-0AA0
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SHEETSCALE: N/A 60 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-9
0

PPS I/O BOX TERMINAL LAYOUT TYPE 1

ROW 3

TB15

4-2 COVER LARGETB19

TB21 4-2 COVER LARGE

TB23

TB25

TB1

4-2 COVER LARGE

END CLAMP

FUSE  PLATE

4-2 COVER LARGE

1>20

1>20

1>20

1>12

4-2 COVER SMALL

4-2 COVER SMALL

1>20

21

16

13>21

4-2 COVER SMALL

21

21

END CLAMP

21

4-2 COVER LARGE

USE JUMPER STRIPS 1>12 AND 13>21

SPACE FOR AUXILLRY DEVICE 1, A CHAIN

END CLAMPTB17 4-2 COVER LARGE 1>6 4-2 COVER SMALL END CLAMP

ROW 4

TB3

4-2 COVER LARGETB5

TB7 4-2 COVER LARGE

TB9

TB11

4-2 COVER LARGE

4-2 COVER LARGE

END CLAMP 4-2 COVER LARGE

1>2 4-2 COVER SMALL

4-2 COVER SMALL

1>7 4-2 COVER SMALL 8

TB13 4-2 COVER LARGE

1>2

1>3

1>3

1>17

4-2 COVER SMALL

4-2 COVER SMALL

4-2 COVER SMALL

1>3

FUSE  PLATE

FUSE  PLATE

4

4

18

3

3

END CLAMP

4

4

K1 ALTECH 5669

K3

K5

1.125"

ELESTA SIM3

RELAY MODULE SOCKET

SOCKET SCHRACK RT 78626

ELESTA SRD-SIM4

A CHAIN HII BEAM IMMINENT SIREN PERMIT

A CHAIN HII BEAM IMMINENT BEACON PERMIT

ID PHOTON SHUTTER OPEN FAN OUT RELAY

SOCKET SCHRACK RT 78626

1

3

4

2

5

6

7

8

9

10

11

3044636

3044092

DDFL-4U

EPDDFL4U

3044542

3047170

3047293

3047303

1201413

3044076

3047028

5

5

5

5

8

8

8

1

1

1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

2

2

3

3

3

3

3

3

3

3

3

3

3

3

9

9

6

7

4

4

4

4

5

5

4

4

4

4

4

6

4

6

ALTECH 5669

63

1>5
11

6
7

7>15
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SHEETSCALE: N/A 61 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K
DRAWING DIRECTORY

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-9
0

K7 ALTECH 5669

K9

K11

ALTECH 5669

RELAY MODULE SOCKET

SOCKET SCHRACK RT 78626

SOCKET SCHRACK RT 78626

A CHAIN ACCESS PERMIT RELAY

A CHAIN LOCK PERMIT

A CHAIN ID MASTER SHUTTER RELAY

SOCKET SCHRACK RT 78626

ALTECH 5669

K13 ELESTA SIM3

K15

K17

ALTECH 5669

SOCKET ELESTA SRD-SIM4

SOCKET SCHRACK RT 78626

BM PHOTON SHUTTER OPEN FAN OUT RELAY

ID REQUEST TO CLOSE SHUTTERSSOCKET SCHRACK RT 78626

ALTECH 5669 BM REQUEST TO CLOSE SHUTTERS

K2 ELESTA SRG282Z

K4

K6 SOCKET SCHRACK RT 78626

B CHAIN HII BEAM IMMINENT SIREN PERMIT

B CHAIN AREA SAFE SIGN PERMITELESTA SRG282Z

SOCKET SCHRACK RT 78626

TB4

4-2 COVER LARGETB6

TB8 4-2 COVER LARGE

TB12 4-2 COVER LARGE

END CLAMP 4-2 COVER LARGE

1>3

1>3

1>9

4-2 COVER SMALL

4-2 COVER SMALL

1>10 4-2 COVER SMALL

4

4

11

1

3

4

2

5

6

7

8

9

10

11

3044636

3044092

DDFL-4U

EPDDFL4U

3044542

3047170

3047293

3047303

1201413

3044076

3047028

END CLAMP
5

2

2

24

4

4

1

1

1

1

3

3

3

3

5

4
4-2 COVER SMALL 10

2

B CHAIN HII BEAM IMMINENT BEACON PERMITELESTA SRG282Z SOCKET SCHRACK RT 78626

63

SEE SHEET 1

K10 ELESTA SRG282Z SOCKET SCHRACK RT 78626 B CHAIN DOOR LOCK PERMIT

K19

K21

K23

K25

SOCKET SCHRACK RT 78626 A CHAIN ID MASTER SHUTTER RELAYALTECH 5669

SOCKET SCHRACK RT 78626 A CHAIN ID MASTER SHUTTER RELAYALTECH 5669

SOCKET SCHRACK RT 78626 A CHAIN ID MASTER SHUTTER RELAYALTECH 5669

SOCKET SCHRACK RT 78626 A CHAIN ID MASTER SHUTTER RELAYALTECH 5669

K12

K14

ELESTA SRG282Z B CHAIN HII BEAM IMMINENT SIREN PERMITSOCKET SCHRACK RT 78626

ELESTA SRG282Z B CHAIN HII BEAM IMMINENT SIREN PERMITSOCKET SCHRACK RT 78626
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SHEETSCALE: N/A 62 0F

DRAWING NUMBER

DESCRIPTION BY DATE CHK APP

56

6 5

K

SEE SHEET 1

DRAWING DIRECTORY

LT-EL-SR-EI-PPS-0228-90LT-EL-SR-EI

L
T

-E
L
-S

R
-E

I-
P

P
S

-0
2

2
8

-9
0

PPS I/O BOX TERMINAL LAYOUT TYPE 1

ROW 5

MODULESLOT

B CHAIN I/O

I/O COMMON GROUP B

SOCKET

0

1

2

3

4

5

1734-AENTR

1734-IB8S

1734-IB8

1734-OB8

1734-OW4

1734-OB8S

1734-TOP3

1734-TB

1734-TB

1734-TB

1734-TOP3

I/O GATE/LABYRINTH GROUP B

6

7

8

9

I/O ID BEAMLINE GROUP B

SLOT MODULE SOCKET

1734-IB8S

1734-IB8S

1734-IB8

1734-OW4

1734-TOP3

1734-TB

1734-TB

1734-TOP3

0

1

2

3

1734-AENTR

1734-IB8S

1734-IB8S

1734-EP24DC

1734-OB8

1734-EP24DC

4 1734-IB8S

5 1734-OB8

I/O BM BEAMLINE GROUP B

1734-TOP3

1734-TOP3

1734-TB

1734-TOP3

1734-TB

24V DC ETHERNET ADAPTER

AB INPUT  F 8 SAFETY IN

AB INPUT  F 8 SAFETY IN

24V DC BUSS EXT MOD.

24V DC BUSS EXT MOD.

8 SAFETY OUT

8 CHANNEL STANDARD OUT

SLOT MODULE SOCKET

0

1

2

3

1734-AENTR

1734-IB8S

1734-IB8S

1734-EP24DC

1734-IB8S

1734-EP24DC

4 1734-IB8S

5 1734-OB8

1734-TOP3

1734-TOP3

1734-TB

1734-TOP3

1734-TB

24V DC ETHERNET ADAPTER

AB INPUT  F 8 SAFETY IN

AB INPUT  F 8 SAFETY IN

24V DC BUSS EXT MOD.

24V DC BUSS EXT MOD.

8 SAFETY OUT
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ESH Review: 

10/10/2016

X Robert Chmiel

Robert Chmiel

NSLS II Safety Officer

Signed by: Chmiel, Robert  

By signing this Procedure I acknowledge that it complies with all ESH requirements and if performed correctly, will not present a 

significant hazard to personnel or equipment. 

 

Authorization Basis Review: 

10/11/2016

X
Steve Moss

Authorization Basis Manager

Signed by: Moss, Steven H  

By signing this Procedure I acknowledge that a USI Screening/Evaluation has been performed and this Procedure does not adversely 

impact the NSLS-II Authorization Basis Documents. 

 

Approved: 

10/11/2016

X
Robert Lee

ESH Manager

Signed by: Lee, Robert J  

By approving this Procedure I agree that the appropriate personnel have reviewed this document and I authorize this work to commence 

as written. 
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1 PURPOSE AND SCOPE 

The purpose of this procedure is to provide instructions for testing and certifying the radiological 

interlock system for all BNL NSLS-II Beamlines. Each beamline PPS system will be re-tested every 

six months, in accordance with SBMS Program Description: Radiological Control Manual and SBMS 

Subject Area, Interlock Safety for High Risk Hazards. Certification shall be completed sometime 

during, but no later than, the last day of the calendar month in which it is due. Any beamline PPS 

system going beyond the last day of the month in which it is due will be disabled by EHS Staff using 

Centrally Controlled LOTO until certification is complete. Testing will also be required after a change 

in wiring, components, or programming in accordance with PS-ESH-PRM-3.4.1, Procedure for Safety 

System Work Permits and the guidelines for certification specified in PS-C-ASD-SPC-SR-PPS-001, 

Storage Ring Personnel Protection System (SPPS) Design Description, and PS-C-XFD-SPC-PPS-001, 

Beamline Personnel Protection System, (BLPPS) and Front End Personnel Protection System Design 

Description. Changes to the system shall be performed in accordance with PS-C-ASD-PRC-057, 

NSLS-II PPS Configuration Management. 

2 PREREQUISITES 

2.1 At least one Tester shall be ESH Staff. 

2.2 Assistants shall be designated by the Testers. 

2.3 An NSLS-II Engineering Review has been completed for all hutch door switches to ensure 

proper positioning.  

3 HAZARDS, CONTROLS AND LIMITS 

3.1 All steps in this procedure that require LOTO of systems/equipment for servicing and 

maintenance activities shall be performed in accordance with SBMS Subject Area, 

Lockout/Tagout (LOTO) for Installation, Demolition, or Service and Maintenance.  

3.2  All steps in this procedure that require LOTO for any purpose other than servicing and 

maintenance shall be performed in accordance with PS-C-ASD-PRC-005, Centrally Con-

trolled Lockout/Tagout (LOTO) Procedure. 

3.3 Mufflers shall be used to reduce noise during testing by placing them on the sounders. 
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3.4 The radiological interlock system for the beamline is a credited control in accordance with 

the ASE. Any deviation or discrepancy from an expected test result may be a violation of 

the ASE and shall be reported to the ABM as soon as practical. 

3.5 All steps in the test checklist that require a beamline search shall be performed in 

accordance with PS-C-XFD-PRC-010, Beamline Enclosure Search and Secure and 

Breaking Security Procedure. 

3.6 All configuration control checklists, commissioning approval forms, and SAFs for 

beamline’s requiring venting vacuum shall be voided prior to the start of certification 

testing. 

3.7 All steps in the test checklist requiring venting beamline vacuum shall be performed in 

accordance with PS-C-XFD-PRC-001, Beamline Vacuum System Venting Procedure. 

3.8 All steps in the test checklist requiring testing of beamline FOE ARMs shall be performed 

in accordance with PS-C-ASD-PRC-008, NSLS-II Area Radiation Monitor PPS Test 

4 PROCEDURE 

4.1 Test and Certify Radiological Interlocks 

Note: Two Testers are required to test and certify beamline radiological interlocks.  

4.1.1 Testers notify the Lead Operator and Lead Beamline Scientist that a test of the 

Beamline radiological interlocks will be performed. 

4.1.2 Testers obtain the Beamline enable key and Beamline PPS reset key from the 

Control Room.  

Note: LOTO may be applied to other pieces of equipment such as: injection shutters, 

bending magnet power supplies, linac PPS enable switch, booster PPS enable switch or SR 

PPS enable switches that offer an equivalent amount of protection. Live testing will require 

the LOTO listed in 4.1.3 and 4.1.4. 
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4.1.3 Primary Authorized Employee applies LOTO to the following: 

� Three linac modulator power supply line cords OR Booster Dipole F Power 

Supply in accordance with SBMS Subject Area, Lockout/Tagout (LOTO) for 

Installation, Demolition, or Service and Maintenance 

� Booster RF HVPS OR Booster low level RF drive termination in accordance 

with PS-C-ASD-PRC-047, NSLS-II Booster Ring Radio Frequency System 

High Voltage Power Supply (BR-HVPS) Lockout/Tagout (LOTO) 

� SR System “C” low level RF drive termination OR SR System “C” RF 

output connection to cavity in accordance with SBMS Subject Area, 

Lockout/Tagout (LOTO) for Installation, Demolition, or Service and 

Maintenance 

� SR System “D” low level RF drive termination OR SR System “D” RF 

output connection to cavity in accordance with SBMS Subject Area, 

Lockout/Tagout (LOTO) for Installation, Demolition, or Service and 

Maintenance 

4.1.4 Tester applies LOTO to each of the following in accordance with PS-C-ASD-PRC-

005, Centrally Controlled Lockout/Tagout (LOTO) Procedure: 

� Gun HVPS Enable switch  

� Three linac modulator power supply line cords OR Booster Dipole F Power 

Supply  

� Booster RF HVPS OR Booster low level RF drive termination 

� SR System “C” low level RF drive termination OR SR System “C” RF 

output connection to cavity  

� SR System “D” low level RF drive termination OR SR System “D” RF 

output connection to cavity  

Note:  With the exception of LOTO checklist items, checklist items (i.e., tests) specified in 

the specific NSLS-II Beamline Radiological Interlock Test Checklists may be performed 

without all of the specified checklist items (i.e., partial radiological interlock test). 
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Note: The most current version of the specific Beamline Radiological Interlock Checklists 

are maintained in the Key Safety Records section of the NSLS-II SharePoint Document 

Center, under the heading “PPS” (https://ps.bnl.gov/docs/Reference/Forms/KSRPPS.aspx). 

4.1.5 Testers use the specific NSLS-II Beamline Radiological Interlock Test Checklist 

(example in Attachment A) AND certify the radiological interlocks. 

a. IF the correct corresponding observation has been made, THEN make a 

checkmark (�) for each step. 

b. IF any step results in an undesired event or outcome, THEN contact the 

Accelerator Safety Systems Engineer and/or Technician.  

c. IF the undesired outcome or event requires a change to wiring, components, or 

programming, THEN make a checkmark (�) in the Test Result “Failed” box at 

the top of the checklist. 

d. IF the checklist is fully completed with desirable outcomes, THEN make a 

checkmark (�) in the Test Result “Passed” box at the top of the checklist. 

4.1.6 Testers notify the Lead Operator that the test of the NSLS-II Beamline radiological 

interlocks is completed and the resulting outcome (i.e., Passed or Failed). 

4.1.7 Testers remove LOTO from each of the following in accordance with PS-C-ASD-

PRC-005, Centrally Controlled Lockout/Tagout (LOTO) Procedure: 

� Gun HVPS Enable switch 

� Three linac modulator power supply line cords OR Booster Dipole F Power 

Supply   

� Booster RF HVPS OR Booster low level RF drive termination 

� SR System “C” low level RF drive termination OR SR System “C” RF 

output connection to cavity  

� SR System “D” low level RF drive termination OR SR System “D” RF 

output connection to cavity  
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4.1.8 Testers ensure all Beamline PPS cabinets are secure and locked. 

4.1.9 Testers return the Beamline enable key and the Beamline PPS reset key to the 

Control Room. 

4.1.10 Testers notify Primary Authorized Employees for each of the following systems that 

radiological interlock testing is complete AND removal of LOTO may be 

performed: 

� Three linac modulator power supply line cords OR Booster Dipole F Power 

Supply  

� Booster RF HVPS OR Booster low level RF drive termination 

� SR System “C” low level RF drive termination OR SR System “C” RF 

output connection to cavity  

� SR System “D” low level RF drive termination OR SR System “D” RF 

output connection to cavity  

4.1.11 Testers provide the completed test checklist to the Configuration Management 

Specialist for posting on the NSLS-II SharePoint Document Center. 

5 REFERENCES 

5.1 PS-C-ASD-PRC-005, Centrally Controlled Lockout/Tagout (LOTO) Procedure 

5.2 PS-C-ASD-PRC-008, NSLS-II Area Radiation Monitor PPS Test 

5.3 PS-C-ASD-PRC-047, NSLS-II Booster Ring Radio Frequency System High Voltage Power 

Supply (BR-HVPS) Lockout/Tagout (LOTO)      

5.4 PS-C-ASD-PRC-057, NSLS-II PPS Configuration Management 

5.5 PS-ESH-PRM-3.4.1, Procedure for Safety System Work Permits   

5.6 PS-C-XFD-PRC-010, Beamline Enclosure Search and Secure and Breaking Security 

Procedure 

5.7 SBMS Program Description: Radiological Control Manual  

5.8 SBMS Subject Area, Interlock Safety for High Risk Hazards 
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5.9 SBMS Subject Area, Lockout/Tagout (LOTO) for Installation, Demolition, or Service and 

Maintenance 

5.10 PS-C-CMD-PRC-002, Records Management Procedure 

5.11 PS-C-ASD-SPC-SR-PPS-001, Storage Ring Personnel Protection System (SPPS) Design 

Description 

5.12 PS-C-XFD-PRC-001, Beamline Vacuum System Venting Procedure 

5.13 PS-C-XFD-SPC-PPS-001, Beamline Personnel Protection System, (BLPPS) and Front End 

Personnel Protection System Design Description 

6 ATTACHMENTS 

Attachment A, Example NSLS-II Beamline Radiological Interlock Test Checklist 

7 DOCUMENTATION 

The following record is generated as a result of this procedure, and shall be maintained in accordance 

with PS-C-CMD-PRC-002, Records Management Procedure: 

� Completed NSLS-II Beamline Radiological Interlock Test Checklists 

8 DEFINITIONS 

None.  

 

If you have any questions or feedback regarding this document, please click this link. 
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Attachment A 

EXAMPLE NSLS-II Beamline Radiological Interlock Test Checklist 
  
Test Reason:  Test Result: □ Passed □ Failed 

  Test Type: □Pre-Certification   □Certification  □ Partial 

Test Date: Start Time: Finish Time: 

Tester 1: Assistant 1: 

Tester 2: Assistant 2: 

Tester 1 Signature: Tester 2 Signature: 

*Reviewer 1: Reviewer 1 sig.: 

Reviewer 2: Reviewer 2 sig.: 

** Safety Signature 17-BM  (Beamline HMI) 

A Chain:                          B Chain: 

Previous 17-BM  SS#           Date:     /    / 

A Chain:                        B Chain: 

** Safety Signature Pentant 5 Beamline (SR HMI) 

A Chain:                          B Chain: 

Previous Pentant 5 SS#           Date:     /    / 

A Chain:                        B Chain: 
* A review by an Accelerator Safety Systems Engineer and a designated specialist (Reviewer 2) is only required upon a Test failure.  

**If Current Safety Signature number (found in top left corner on HMI) is different from previous number, contact the Accelerator Safety Systems 

Cognizant Engineer.  

 

PREPARATION: 

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

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

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

IV. Verify that beamline vacuum and water interlocks are satisfied  

V. Place muffler on beam imminent sounder  

VI. Request Lead Operator enable Master shutters  

 

A1 Verify System Lockouts  

 Gun HVPS output cable connector  

 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   

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

A2 Verify Search and Time Beam Imminent Alarm  

 Verify that search path is free from obstacles and line of sight is clear in 

search mirrors in accordance with PS-C-XFD-PRC-010, Beamline 

Enclosure Search and Secure and Breaking Security Procedure 
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     A   

 Close the Right door           

 “Entry Permitted” sign is ON           

 Using the keypad, lock the closed doors          

 Press SB1          

 SB1 illuminates          

 Search sounder sounds          

 Search yellow beacon flashing          

 Press SB2          

 SB2 illuminates          

 Exit hutch and close main door           

 Press SBE and begin timing          

 Beam imminent alarm sounds for 30 seconds          

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

 “Interlocked” sign is ON           

 Maglock A and B ON, HMI          

 Press the SBE/Access Button          

 Interlocked sign OFF, “Entry Permitted” sign is  ON          

 FOE Interlocked A and B OFF, HMI          

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

 Open door          

 Door opens, Maglock B OFF door          

A3 
Out of Sequence Search in the FOE (A hutch)           

        A   

 Press SB2          

 SB2 does not illuminate          

 Press SB1          
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 SB1 illuminates          

 Close hutch door and press SBE          

 Hutch does NOT secure          

A4 Search timeout          

        A   

 Press first search button and begin timing          

 Complete search without pressing Final Search button          

 Search sounders off in 2 minutes                 

 Press Final Search button          

 Search does not complete          

A5 Shutter enable   

 Place actuators on FOE door switches and attach Maglock devices  

  Beamline Online A and B OFF  

 Enable beamline with key and perform a reset Beamline Online A and B ON (green)  

 Search the FOE FE Shutter Permits A and B ON after Beam  

  Imminent Warning   

 Open FE shutters FE Shutters A and B indicate open (green)   

  “Beam On” sign is ON   

 Close FE shutters FE Shutters A and B indicate closed (red)  

A6 Emergency Stops (ES) FOE (A hutch)   

 For each ES search hutch    ES1  ES2  ES3   

 Open FE Shutters from keypad           

 FE Shutters A and B open (green)           

 FOE Interlocked A and B ON (green)           

 FE Shutter Permit A and B ON (green)           

 FE Critical Device Permits A and B ON           

 Right Maglock A ON (green)           

 Left Maglock A ON (green)           

 Press ES           

 FE Shutters A and B closed (red)           

 FOE Interlocked A and B OFF           

  



The only official copy of this document is the one online in the NSLS-II SharePoint Document Center. Before using a printed copy, 

verify that it is current by checking the printed document’s revision history with that of the online version. 

National Synchrotron Light Source II, Brookhaven National Laboratory 

Doc No. NSLSII-ESH-PRC-001 Author: T. McDonald  Review Frequency: 3 yrs Rev. 1 

Title:   Beamline Radiological Interlock Test Effective Date: 10Oct2016 

 

A4 
 

 FE Shutter Permit A and B OFF           

 FE Critical Device Permits A and B OFF           

 Right Maglock A OFF           

 Left Maglock A OFF           

 Pull out ES           

 ES Sum Latch OFF           

 Reset fault           

 ES Sum Latch ON (green)               

A7 
FOE Labyrinth 1 Switches and Latches              

 Place actuators on the labyrinth switches/latches and downstream left door switches and Maglock.    

 Check the corresponding Permits for each switch tested (e.g., A Permit for switch A1).    

       A  B  Latch   

 Search hutch             

 Open FE Shutters from keypad             

 FE Shutters A and B open (green)             

 FOE Interlocked A and B ON (green)             

 FE Shutter Permit A and B ON (green)             

        Cable Lab 1 Switches/Latch  ON (green)             

 FE Critical Device Permits A and B ON             

 Remove one switch actuator             

 FE Shutters A and B closed (red)             

 FOE Interlocked OFF             

 FE Shutter Permit OFF             

 Cable Lab 1 Switch/Latch  Permit OFF             

 FE Critical Device Permits A and B OFF             

 Replace switch actuator and reset fault             

 Remove labyrinth actuators and close labyrinth door             

A8 
FOE Right Door Switches             

 Place actuators on the door switches and Maglock.              

 Check the corresponding Permits for each switch tested (e.g., A Permit for switch A1).    
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       A  B  Reed   

 Search hutch             

 Open FE Shutters from keypad             

 FE Shutters A and B open (green)             

 FOE Interlocked A and B ON (green)             

 FE Shutter Permit A and B ON (green)             

        FOE Door Switch Sum A and B ON (green)             

 FE Critical Device Permits A and B ON             

 Remove one switch actuator             

 FE Shutters A and B closed (red)             

 FOE Interlocked OFF             

 FE Shutter Permit OFF             

 FOE Door Switch Sum OFF             

 FE Critical Device Permits A and B OFF             

 Replace switch actuator and reset fault             

 Remove actuators and close door             

A9 
FOE  Left Door Switches             

 Place actuators on the door switches and Maglock.    

 Check the corresponding Permits for each switch tested (e.g., A Permit for switch A1).    

       A  B  Reed   

 Search hutch             

 Open FE Shutters from keypad             

 FE Shutters A and B open (green)             

 FOE Interlocked A and B ON (green)             

 FE Shutter Permit A and B ON (green)             

        FOE Door Switch Sum A and B ON (green)             

 FE Critical Device Permits A and B ON             

 Remove one switch actuator             
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 FE Shutters A and B closed (red)             

 FOE Interlocked OFF             

 FE Shutter Permit OFF             

 FOE Door Switch Sum OFF             

 FE Critical Device Permits A and B OFF             

 Replace switch actuator and reset fault             

 Remove actuators and close door             

A10 
Magnetic Lock Test (FOE)             

 Connect the FOE test box (Attachment B Figure B4) to the PPS cabinet (Attachment B Figure B7). Use the 

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

  

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

       R  L     

 Search hutch             

        FOE Interlocked A and B ON (green)             

 FE Shutter Permit A and B ON (green)             

 Door Maglock A and B ON (green)             

 Open FE Shutters             

 FE Shutters open (green)             

 Using FOE test box, turn OFF Maglock             

 Door Maglock A OFF             

 FE Shutters closed (red)             

 FOE Interlocked A OFF             

 FE Shutter Permit A OFF             

 Turn On Maglock and reset fault             

 Search hutch             

 Using FE Shutter test fixture, Open FE Shutters             

 FE Crtical Device Permits A and B ON             

 Using FOE test box, turn OFF Maglock             

 Within 3 seconds: FE Critical Devices Permits A Chain  OFF           

 Disconnect the FOE test box and reset fault   

A11 Observe FE Safety Shutter(s) Operation   

 With Maintenance Door open, connect FE Shutter test fixture (Attachment B Figure B5).  
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 Shutters are in the closed (down) position  

 FE Shutter Closed A and B (red), HMI  

Turn the “Air” switch ON   

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

  Shutters are in the open (up) position  

  FE Shutter Open A and B (green), HMI  

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

A12 FE Safety Shutters can only be Closed if FE Photon Shutter is Closed  

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

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

 Open FE SSA SSA Open  

 Open FE Photon Shutter  FE Critical Devices Permits A and B OFF, HMI  

 Close Shutters   

 Reset fault FE Critical Devices Permits A and B ON (green), HMI  

 Open FE SSB SSB Open  

 Open FE Photon Shutter  FE Critical Devices Permits A and B OFF, HMI  

 Close Shutters   

 Reset fault FE Critical Devices Permits A and B ON (green), HMI  

A13 
Beamline Enable Key (Opening shutter without key trips SR RF and Dipole PS)  

 Remove beamline enable key Beamline Online A and B OFF  

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

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

 Using FE Shutter test fixture, Open FE Shutters FE Critical Devices Permits A and B OFF  

 Replace beamline enable key and reset faults Beamline Online A and B ON (green)  

 Live Testing   

A14 Reach Back FOE Door Switches   

 Secure P1 through P5 SR Secure, A and B chain, SR HMI  
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 Place actuators on FOE hutch downstream left door switches and Maglock  

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

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

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

 Check I/O Box 17 Beamline Enable Panel FE Critical Devices Permits A and B LEDs ON  

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

  FE Shutters Closed A and B LEDs ON  

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

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

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

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

 Operator enables SR Dipole PS SR Dipole PS is ON  

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

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

 Using FE Shutter test fixture, open the FE Shutters (SSA, SSB and Photon)  

  FE Shutters Open  

 Remove an “A chain” door switch actuator from beamline hutch door  

  FOE Interlocked OFF A, HMI  

  FE Critical Devices Permits A chain OFF,  HMI  

 Check I/O Box 17 Beamline Enable Panel FE Critical Devices Permit A LED OFF   

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

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

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

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

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

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

  SR RF System C HVPS is OFF  

  SR RF System D HVPS is OFF  

  SR Dipole PS is OFF  

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

 Search hutch   

  FOE Interlocked A and B ON (green), HMI  

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

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

 Check I/O Box 17 Beamline Enable Panel FE Critical Device Permit Sum A and B LEDs ON  

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

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

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

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

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

 Operator enables SR Dipole PS SR Dipole PS is ON  

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

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

 Using FE Shutter test fixture, open the FE Shutters (SSA, SSB and Photon)  

  FE Shutters Open  

 Remove “B chain” switch actuator FOE Interlocked B OFF, HMI  

  FE Critical Devices Permits B OFF, HMI  

 Check I/O Box 17 Beamline Enable Panel FE Critical Devices Permit B LED OFF   

 Check Control Room SR HMI (MCR beamline 1) FE Critical Device Permits B OFF (red), SR HMI  

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

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

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

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

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

  SR Dipole is OFF   

  SR RF System C HVPS is OFF   

  SR RF System D HVPS is OFF  

 Close FE Shutters with test fixture   
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 Remove hutch switch holders and Maglock actuator  

A15 Observe All Shutters Closed Sum    

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

  FE Shutters closed B chain light ON  

 Using FE Shutter test fixture open both FE SSs and then Photon Shutter  

  FE Shutters open (green), HMI  

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

  FE Shutters closed B chain light OFF  

 Close Shutters and remove test device   

A16 Test Completion   

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

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

 Remove muffler from beam imminent sounder  

 Ensure PPS cabinets are secure and locked; challenge locks  

 Remove all LOTO   

 Inform Lead Operator that testing is complete  

 

 

- END - 
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NSLS-ll Beamline 28-lD Radiological lnterlock Test Ghecklist

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

PREPARATION:

A1

Gun HVPS Enable Switch

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

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

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

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

^2
Verify that search path is free from obstacles and line of sight is clear in search mirrors in accordance with PS-
C-XFD-PRC-070, Beamline Enclosure Search ønd Secure and Breaking Security Procedure

/tl
7a

/

est Reason: Adò¡*¡,n o+ ,t h,r.+cln est Result: n Failed

est Type n Partial

Date Time: Time
1 1

2:

1 Signature ester 2 Signature

1 1

2 2 Signature:
* Safety Signature 28-ID (Beamline HMI) 28-ID SS# Date: 11312Ð¡+
Chain: B Chain: Chain: B Chain:

* Safety Signature Pentant 1 Beamline (SR HMÐ Pentant 1 SS# Date: I 1.312'Ðf "7-

Chain: B Chain: LíZC Chain: fi4 B Chain:

I. All hutch door switches have been evaluated bv NSLS-II Engineering for proper positionins

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

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

IV. Verify that beamline vacuum and water interlocks are satisfied

V. Place muffler on beam imminent sounder

VL Request Lead Operator enable Master Shutters
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Repeat steps for each 28-ID hutch.

Close all hutch secondary doors

"Entry Permitted" signs are ON (4, C and D have2 signs, B has l)

Using the keypad, lock the closed doors

Press SBI

cD I :11,,*:-^+^-JU I tllullrllt4t!ù

Search sounder sounds

Search yellow beacon flashing

Press SB2

Sts2 illuminates

For the "A" hutch, press SB3

SB3 illuminates

Exit hutch qnd close downstream left door (rightfront doorfor the D hutch)

D --- õDr -.,-J L--:-- tt-^-t---rress ùDît unu oegtn ttnr,f,t

Beam imminent alarm sounds for 30 seconds

After warning, (FOE, B, C, D) Interlocked A and B ON (green), HMI

"Interlocked" signs are ON (A-2, B-1, C-2,D-2)

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

Press the SBE/Access Button

o'lnterlocked" signs are OFF (A-2, B-1, C-2 ,D-2), "Entry Permitted"
signs are ON (A-2, B-1, C-2,D-2)

FOE, B, C, D Interlocked A and B OFF, HMI

Maglock A OFF (may require opening Maglock on keypad)

Open door

Door opens, Maglock B OFF

Repeat steps for each 28-ID hutch.

Press SB2

SB2 does not illuminate
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On hutch A Press SB3

SB3 does not illuminate

Press SBI

SBI illuminates

Close hutch door and press SBE

Hutch does NOT secure

Repeat steps for each 28-ID hutch.

Press SBI and begin tímíng

Complete search wíthout pressing SBE

Search sounders off in 2 minutes

Pres.s SBE

Search does not complete

Place actuators on FOE door switches and attach Maglock devices.

Beamline Online A and B OFF

Enable beamline with key and perform a reset Beamline Online A and B ON (green)

Search the FOE FE Shutter Permits A and B ON øler Beam

Imminent Warning

Open FE Shutters FE Shutters A and B indicate open (green)

2"Beam On" signs are ON

Close FE Shutters FE Shutters A and B indicate closed (red)

2"Beam On" signs are OFF

Search the B and C hutches with Guillotine shutter closed. Beamline branch keys not in place

B Interlocked A and B ON (green)

C Interlocked A and B ON (green)

LlSl Shutter Permit A and B OFF

Attempt to Open LlSl from keypad LlSl Shutter A and B closed (red)

Cycle Line I Beamline key in place LlSl Shutter Permit A and B ON (green)

OpenLlSl Shutterfromkeypad LlSl ShutterAandBopen(green)

7/, 1J.4/ / J /,7 -7,-7 I7-r-7 I
ABCD
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Cycle Line I Beamline key out of place

A6

Attempt to Open L2S2 Shutter from keypad

Cycle Line 2 Beamline key in place

Open L2S2 Shutter from keypad

Cycie Line 2 tseamiine key out ol piace

Rotate keys in place to enable both lines

For each ES search hutch.

Open FE Shutters from k"ypod

FE Shutters A and B open (green)

FOE Interlocked A and B ON (green)

FE Shutter Permit A an<i B ON (green)

FE Critical Dcvicc Pcnnits A and B ON

Upstream Right Maglock A and B ON

Upstream Left Maglock A and B ON

Downstream Right Maglock A and B ON

. Downstream Left Maglock A and B ON

p/,aõ Ëc

FE Shutters A and B closed (red)

IOE lnterlocked A and ts Ot t'

FE Shutter Permit A and B OFF

FE Critical Device Permits A and B OFF

Upstream Right Maglock A OFF

Upstream Left Maglock A OFF

Downstream Right Maglock A OFF

Downstream Left Maglock A OFF

Pull out ES

ES Sum Latch OFF

Resetfault

ES Sum Latch ON (green)

LlSl Shutter A and B closed (red)

LlSl Shutter Permit A and ts Ol!'

L2S2 Shutter Permit A and B OFF

L2S2 Shutter A and B closed (red)

L2S2 Shutter Permit z\ and B ON (green)

L2S2 Shutter A and B open (green)

L2S2 Shutter A and B closed (red)

L2S2 Shutter Permit A and B OFF

LlSl and L2S2 Shutter Permits A and B ON (green)
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For each ES search hutch.

Open FE Shutters und LISI Shutterfrom keypqd

FE and LlSl Shutters A and B open (green)

B Interlocked A and B ON (green)

LlSl Shutter Permit A and B ON (green)

FE Critical Device Permits A and B ON

Front Right Maglock A and B ON (green)

Press ES

LlSl Shutter A and B closed (red)

B Interlocked A and B OFF

Ll Sl Shutter Permit A and B OFF

FE Critical Device Permits A and B OFF

Front Right Maglock A OFF

Pull out ES

ES Sum Latch OFF

Resetfault

ES Sum Latch ON (green)

For each ES search hutch.

Open FE Shutters and L2S2 Shutterfrom keypad

FE and L2S2 Shutters A and B open (green)

C Interlocked A and B ON (green)

L2S2 Shutter Permit A and B ON (green)

FE Critical Device Permits A and B ON

Front Right Maglock A and B ON (green)

Front Left Maglock A and B ON (green)

Rear Maglock A and B ON (green)

Press ES

L2S2 Shutter A and B closed (red)

C Interlocked A and B OFF
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L2S2 Shutter Permit A and B OFF

FË Critical Device Permits A and B OFF

Front Right Maglock A OFF

Front Left Maglock A OFF

Rear Maglock A OFF

Pull out ES

ES Sum Latch OFF

Resetfault

ES Sum Latch ON (green)

I
-^/

'l
4

/

7
{
.L
47

Va

7
7

1J
*

A9

Manually open the Guillotine Shutter in the C hutch.

For each ES search hutch.

Open FE Shutters and L2S2 Shutter fi"om keypad

EE ^-,1 I ,)et eL,,+^-- 
^ ^-l Þ ^-^- /--^^-\¡ L 4rlu L¿J¿ Jrru(Lvr 5 n sllu u upvll \Ëi tLtr/

D Interlocked A and B ON (grccn)

L2S2 Shutter Permit A and B ON (green)

FE Critical Device Permits A and B ON

Front Right Maglock A and B ON (green)

Front Left Maglock A and B ON (green)

Rcor Pioht illqolnnl¿ Å an¡{ El ôl\I /-.---l

Rear Left Maglock A and B ON (green)

Press ES

L2S2 Shutter A and B closed (red)

D Interlocked A and B OFF

L2S2 Shutter Permit A and B OFF

FE Critical Device Permits A and B OFF

Front Right Maglock A OFF

Front Left Maglock A OFF

Rear Right Maglock A OFF

Rear Left Maglock A OFF

E54

+'
(

-+7
tl

_t
-/

*
,/rI

47
+

v

/Z
/

a
n/

\/

.LI
J_
+
_L
¿I
¿I

7j
V'

_Y

4
v

4
)/-

ESI7
_T

ï+
Va
v
I
--v ,
./_

-L,LI
a
4

\/

ES2 ES3

6

Nationâl Synchrotron Light Source II, Brookhûven Nation¡l Laborâtory

Subjcct: NSLS-il Beamline 28-ID Radiological Interlock Test Checklist
Number: NSLSII-28ID-CHK-001 Revision: 3 Effective: 10J4N2018 Page: 6 of30



Nrt¡onal Syncbrotron L¡ght Source II, Brookhaven Nât¡onal Laboratory

Subject: NSLS-II Beamline 28-ID Radiological Interlock Test Checklist
Number: NSLSII-28ID-CHK-001 Revision: 3 Effective: 10J4N2018 Page:7 of30

410

All

The only official copy ofthis document is the one online in the NSLS-ll Document and Records Center. Before using a printed copy,
verifu that it is cunent by checking the printed document's revision history log with that ofthe online version.

Pull out ES

ES Sum Latch OFF

Resetfault

ES Sum Latch ON (green)

Place actuators on the labyrinth switches/latches and downstream left door switches and Maglock.

Check the corresponding Permits for each switch tested (e.g., A Permit for switch Al). Latch trips on both A and
B Permits. Note: B chain reed and push button switches must be cycled together for reset.

B2 L¡tch

Search hutch

Open FE Shuttersfrom keypqd

FE Shutters A and B open (green)

FOE Interlocked A and B ON (green)

FE Shutter Permit A and B ON (green)

Cable Lab 2 Switches/Latch A and B ON (green)

FE Critical Device Permits A and B ON

Remove one switch actuator

Cable Lab 2 Switch/Latch Permit OFF

FOE Interlocked OFF

FE Shutter Permit OFF

FE Shutters A and B closed (red)

FE Critical Device Permits A and B OFF

Replace switch qctuator and resetfault

Remove labyrinth actuators and close labyrinth door

Place actuators on the labyrinth switches/latches and downstream left door switches and Maglock.

Check the corresponding Permits for each switch tested (e.g., A Permit for switch Al). Latch trips on both A
and B Permits. Ng!g: B chain reed and push button switches must be cycled together for reset.
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Open FE Shutters and LISI Shutterfrom keypad

FE and LISI Shutters A and B open (green)

B Interlocked A and B ON (green)

LlSl Shutter Permit A and B ON (green)

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

FE Critical Device Permits A and B ON

Remove one switch actuator

Cable Lab I Switcl/Latch Permir OFF

ts lnterlocked OIF

LlSl Shutter Pennit OFF

Ll51 Shutter A and B closed (red)

FE Critical Dcvicc Pcrmits A and B OFF

Replace switch actuator and resetfault

Remove labyrinth actuators and close labyrinth door

Place actuators on the labyrinth switches/latches and downstream left door switches and Maglock.

Check the corresponding Permits for each switch tested (e.g., A Permit for switch Al). Latch trips on both A and
B Permits. Note: B chain reed and push button switches must be cycled together for reset.

A1 A2 B1

Search hutch

Open FE Shutters ønd L2S2 Shutterfrom keypad

FE and L2S2 Shutters A and B open (green)

C Interlocked A and B ON (green)

L2S2 Shutter Permit A and B ON (green)

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

FE Critical Device Permits A and B ON

Remove one switch qctuator

Cable Lab I Switch/Latch Permit OFF

C Interlocked OFF

L2S2 Shutter Permit OFF

L2S2 Shutter A and B closed (red)

FE Critical Device Permits A and B OFF
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Replace switch actuator and resetfault

Remove labyrinth actuators and close labyrinth door
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414

Place actuators on the labyrinth switchesllatches and downstream left door switches and Maglock.

Check the corresponding Permits for each switch tested (e.g., A Permit for switch Al). Latch trips on both A and
B Permits. Note: B chain reed and push button switches must be cycled together for reset.

A2 B2 L¿tch

Search hutch

Open FE Shutters ønd L2S2 Shutterfrom keypad

FE and L2S2 Shutters A and B open (green)

C Interlocked A and B ON (green)

L2S2 Shutter Permit A and B ON (green)

Cable Lab 2 Switches/Latch A and B ON (green)

FE Critical Device Permits A and B ON

Remove one switch actuator

Cable Lab 2 SwitcVlatch Permit OFF

C Interlocked OFF

L2S2 Shutter Permit OFF

L2S2 Shutter A and B closed (red)

FE Critical Device Permits A and B OFF

Repløce switch actuqtor and resetfault

Remove labyrinth actuators and close labyrinth door

Place actuators on the Guillotine Shutter switches/latch and downstream left door switches and Maglock.

Check the corresponding Permits for each switch tested (e.g., A Permit for switch Al). Latch trips on both A
and B Permits. Note: B chain reed and push button switches must be cycled together for reset.

A2 B1 B2

Seqrch hutch

Open FE Shutters and L2S2 Shutterfrom keypad

FE and L2S2 Shutters A and B open (green)
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L2S2 Shutter Permit A and B ON (green)

Guillotine Switches/Latch A and B closed (red)

FE Critical Device Permits A and B ON

Remove one switch actuator

Guillotine Switch/Latch open (not red)

L2S2 Shutter Permit OFF

L2S2 Shutter A and B closed (red)

FE Critical Device Permits A and B OFF

Repløce swìtch actuator and resetfault '

Remove Guillotinc Shuttcr actuators and closc labyrinth door

Place actuators on the labyrinth switches/latch and downstream left door switches and Maglock.

Open Guillotine Shutter.
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and B Permits. !þþ: B chain reed and push button switches must be cycled together for reset.

A2 B2 Latch

Search hutch

Open FE Shutters qnd L2S2 Shutterfrom keypad

FE and L2S2 Shutters A and B open (green)

D Interlocked A and B ON (green)

L2S2 Shutter Permit A and B ON (green)

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

FE Critical Device Permits A and B ON

Remove one switch actuator

Cable Lab I Switch/Latch Permit OFF

D Interlocked OFF

L2S2 Shutter Permit OFF

L2S2 Shutter A and B closed (red)

FE Critical Device Permits A and B OFF

Replace switch actuator and resetfault

Remove labyrinth actuators and close labyrinth door
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Place actuators on the labyrinth switches/latches and downstream left door switches and Maglock.

Open Guillotine Shutter.

Check the corresponding Permits for each switch tested (e.g., A Permit for switch Al). Latch trips on both A
and B Permits. Ng!g: B chain reed and push button switches must be cycled together for reset.

B1 B2

Seqrch hutch

Open FE Shutters and L2S2 Shutterfrom keypad

FE and L2S2 Shutters A and B open (green)

D Interlocked A and B ON (green)

L2S2 Shutter Permit A and B ON (green)

Cable Lab 2 Switches/Latch A and B ON (green)

FE Critical Device Permits A and B ON

Remove one switch actuator

Cable Lab 2 Switch/Latch Permit OFF

D Interlocked OFF

L2S2 Shutter Permit OFF

L2S2 Shutter A and B closed (red)

FE Critical Device Permits A and B OFF

Replace switch øctuator and resetfault

Remove labyrinth actuators and close labyrinth door

Place actuators on the door switches and Maglock.

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

Reed

Open FE Shuttersfrom keypqd

FE Shutters A and B open (green)

FOE Interlocked A and B ON (green)

FE Shutter Permit A and B ON (green)

FOE Door Switch Sum A and B ON (green)

FE Critical Device Permits A and B ON
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Remove one switch actuator

FE Shutters A and B closed (red)

FOE Interlocked OFF

FE Shutter Permit OFF

FOE Door Switch Sum OFF

FE Critical Device Permits A and B OFF

Replace switch actuator and resetfault

Remove actuators and close door

Place actuators on the door switches and Maglock.

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

A1 A2

)L
+

¿

'4
-'/-

+
a

\/

4
_/_I
-7
a

\/

7.
a
I

A18

B1

'L
V!

B2 Reed

Open FE Shuttersfrom k"ypod
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FOE Interlocked A and B ON (green)

FE Shutter Permit A and B ON (green)

FOE Door Switch Sum A and B ON (green)

FE Critical Device Permits A and B ON

Remove one switch actuator
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FOE Interlocked OFF

FE Shutter Permit OFF

FOE Door Switch Sum OFF

FE Critical Device Permits A and B OFF

Replace switch actuator and resetføult

Remove actuators and close door

Place actuators on the door switches and Maglock.

Check the corresponding Permits for each switch tested (e.g., A Permit for switch Al).
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Open FE Shutters from keypad

FE Shutters A and B open (green)

FOE Interlocked A and B ON (green)

FE Shutter Permit A and B ON (green)

FOE Door Switch Sum A and B ON (green)

FE Critical Device Permits A and B ON

Remove one switch actuqtor

FE Shutters A and B closed (red)

FOE Interlocked OFF

FE Shutter Permit OFF

FOE Door Switch Sum OFF

FE Critical Device Permits A and B OFF

Replace switch actustor ønd resetfault

Remove actuators and close door

Place actuators on the door switches and Maglock.

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

AZ Bl B2 Reed

Open FE Shuttersfrom keypad

FE Shutters A and B open (green)

FOE Interlocked A and B ON (green)

FE Shutter Permit A and B ON (green)

FOE Door Switch Sum A and B ON (green)

FE Critical Device Permits A and B ON

Remove one switch øctuøtor

FE Shutters A and B closed (red)

FOE Interlocked OFF

FE Shutter Permit OFF

FOE Door Switch Sum OFF

FE Critical Device Permits A and B OFF

Reed
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Place actuators on the door switches and Maglock.

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

A1 A2

Replace switch actuator and resetfault

Remove actuators and close door

Open FE Shutters and LISI Shutterfrom keypad

FE and LlSl Shutters A and B open (green)

B Interlocked A and B ON (green)

LlSl Shutter Permit A and B ON (green)

B Door Switch Sum A and B ON (green)

FE Critical Device Permits A and B ON

Remove one. switch actilator

LiSi Shuner A and B ciosed (red)

B Interluuketl OFF

LlSl Shutter Permit OFF

B Door Switch Sum OFF

FE Critical Device Permits A and B OFF

Replace switch qctuqtor and resetfault

Remove aciuators and ciose door
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Place actuators on the door switches and Maglock.

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

A2 B1

Open FE Shutters and L2S2 Shutterfrom keypqd

FE and L2S2 Shutters A and B open (green)

C Interlocked A and B ON (green)

L2S2 Shutter Permit A and B ON (green)

C Door Switch Sum A and B ON (green)

FE Critical Device Permits A and B ON
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Remove one switch actuqtor

L2S2 Shutter A and B closed (red)

C Interlocked OFF

L2S2 Shutter Permit OFF

C Door Switch Sum OFF

FE Critical Device Permits A and B OFF

Replace switch actuator and resetfault

Remove actuators and close door

Place actuators on the door switches and Maglock.

Check the corresponding Permits for each switch tested (e.g., A Permit for switch Al)
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Reed7Open FE Shutters and L2S2 Shutterfrom k"ypod

FE and L2S2 Shutters A and B open (green)

C Interlocked A and B ON (green)

L2S2 Shutter Permit A and B ON (green)

C Door Switch Sum A and B ON (green)

FE Critical Device Permits A and B ON

Remove one switch actuator

L2S2 Shutter A and B closed (red)

C Interlocked OFF

L2S2 Shutter Permit OFF

C Door Switch Sum OFF

FE Critical Device Permits A and B OFF

Replace switch actuator and resetfault

Remove actuators and close door

Place actuators on the door switches and Maglock.

Check the corresponding Permits for each switch tested (e.g., A Permit for switch Al).
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B2 Reed

Open FE Shutters and L2S2 Shutterfrom keypad

FE and L2S2 Shutters A and B open (green)

C Interlocked A and B ON (green)

L2S2 Shutter Permit A and B ON (green)

C Door Switch Sum A and B ON (green)

FE Critical Device Permits A and B ON

Remove one switch actuator

L2S2 Shutter A and ts closed (red)

C Interlocked OFF

L2S2 Shutter Permit OFF

C Door Switch Sum OFF

FE Critical Device Permits A and B OFF

Replace switch qctuator and reset fault

Remove actuators anci ciose cioor

Place actuators on the door switches and Maglock.

Open Guillotine Shutter.

Check the corresponding Permits for each switch tested (e.g., A Permit for switch Al).
DI4

Open FE Shutters ønd L2S2 Shutterfrom keypad

FE and L2S2 Shutters A and B open (green)

D Interlocked A and B ON (green)

L2S2 Shutter Permit A and B ON (green)

D Door Switch Sum A and B ON (green)

FE Critical Device Permits A and B ON

Remove one switch actuator

L2S2 Shutter A and B closed (red)

D Interlocked OFF

L2S2 Shutter Permit OFF

D Door Switch Sum OFF
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FE Critical Device Permits A and B OFF

Replace switch actuøtor and resetfault

Remove actuators and close door

Place actuators on the door switches and Maglock.

Open Guillotine Shutter.

Check the corresponding Permits for each switch tested (e.g., A Permit for switch Al).
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Open FE Shutters qnd L2S2 Shutterfrom keypød

FE and L2S2 Shutters A and B open (green)

D Interlocked A and B ON (green)

L2S2 Shutter Permit A and B ON (green)

D Door Switch Sum A and B ON (green)

FE Critical Device Permits A and B ON

Remove one switch actuator

L2S2 Shutter A and B closed (red)

D Interlocked OFF

L2S2 Shutter Permit OFF

D Door Switch Sum OFF

FE Critical Device Permits A and B OFF

Repløce switch øctuator and resetfault

Remove actuators and close door

Open FE Shutters and L2S2 Shutterfrom keypad

FE and L2S2 Shutters A and B open (green)

D Interlocked A and B ON (green)
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Place actuators on the door switches and Maglock.

Open Guillotine Shutter.

Check the corresponding Permits for each switch tested (e.g., A Permit for switch Al).
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L2S2 Shutter Permit A and B ON (green)

D Door Switch Sum A and B ON (green)

FE Critical Device Permits A and B ON

Remove one switch actuator

L2S2 Shutter A and B closed (red)

D Interlocked OFF

L2S2 Shutter Permit OFF

D Door Switch Sum OFF

FE Critical Device Permits A and B OFF

Repløce switch qctuator and resetføult

Remove actuators and close door

Place actuators on the door switches and Maglock.

Open Guiiioiine Shuúier.

Check the corresponding Permits for each switch tested (e.g., A Permit for switch Al).
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Open FE Shutters and L2S2 Shutterfrom keypad

FE and L2S2 Shutters A and B open (green)

D Interlocked A and B ON (green)
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D Door Switch Sum A and B ON (green)

FE Critical Device Permits A and B ON

Remove one switch actuator

L2S2 Shutter A and B closed (red)

D Interlocked OFF

L2S2 Shutter Permit OFF

D Door Switch Sum OFF

FE Critical Device Permits A and B OFF

Replace switch actuator and reset fault

Remove actuators and close door
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Connect the FOE test box to the PPS cabinet. Use the box to turn ON the Maglocks (set switches to
'oNormal").

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

Search hutch

FOE Interlocked A and B ON (green)

FE Shutter Permit A and B ON (green)

Door Maglock A and B ON (green)

Open FE Shutters

FE Shutters open (green)

Using FOE test box, turn OFF Maglock

Door Maglock A OFF

FOE Shutters closed (red)

FOE Interlocked A OFF

FE Shutter Permit A OFF

Turn On Maglock and resetfault

Search hutch

Using FE Shutter testfixture, Open FE Shutters

FE Critical Device Permits A and B ON

Using FOE test box, turn OFF Maglock

Itt¡ithin 3 seconds: FE Critical Device Permit A Chain OFF

Close FE Shutters and resetfault

Disconnect FOE test box

Connect the FOE test box to the PPS cabinet. Use the box to turn ON the Maglocks (set switches to
o'Normal").

Search hutch

B Interlocked A and B ON (green)

LlSl Shutter Permit A and B ON (green)

Door Maglock A and B ON (green)
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Open FE Shutters and LISI Shutter

FE and LlSl Shutters A and B open (green)

Using FOE test box, turn OFF Maglock

Door Maglock A OFF

Shutters closed (red)

B Interlocked A OFF

LlSl Shutter Permit A OFF

Turn On Møglock and resetfault

Search hutch

Using FE Shutter testJìxture, Open FE Shutters

Using FOE test box, Open LISI Shutter

FE Critical Device Permits A and B ON

Using FOE test box, turn OFF Maglock

Iüithin 3 seconds: FE Critical Device Permit A Chain OFF

Close all Shutters and reset.fault

Disconnect FOE test box

Connect the FOE test box to the PPS cabinet. Use the box to tum ON the Maglocks (set switches to
"Normal").

Repeat steps for each door: Front Right (FR), Front Left (FL) and Rear (R)

FLR
Search hutch

C Interlocked A and B ON (green)

L2S2 Shutter Permit A and B ON (green)

Door Maglock A and B ON (green)

Open FE Shutters ønd L2S2 Shutter

FE and L2S2 Shutters A and B open (green)

Using FOE test box, turn OFF Møglock

Door Maglock A OFF

Shutters closed (red)

C Interlocked A OFF

L2S2 Shutter Permit A OFF

¿I
.LlJ.L

/II
4
-L
.L
,í,

v
,/

431

+a
_/t,
-/t.
*

+aII
J_

+
.L
-/

National Synchrotron Light Source Il, Brookhaven National Lâboratory

Subject: NSLS-il Beamline 28-ID Radiological Interlock Test Checklist
Number: NSLSII-28ID-CHK-00I Revision: 3 Effective: 10J4N2018 Page:20 of30

20



432

The only official copy ofthis document is the one online in the NSLS-II Document and Records Center. Before using a printed copy,
veri$ that it is current by checking the printed document's revision history log with that ofthe online version.

Turn On Møglock and resetføult

Search hutch

Using FE Shutter testfixture, Open FE Shutters

Using FOE test box, Open L2S2 Shutter

FE Critical Device Permits A and B ON

Using FOE test box, turn OFF Maglock

llithin 3 seconds: FE Critical Device Permit A Chain OFF

Close all Shutters and resetfault

Disconnect FOE test box

Connect the FOE test box to the PPS cabinet. Use the box to turn ON the Maglocks (set switches to
ooNormal").

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

Search hutch

D Interlocked A and B ON (green)

L2S2 Shutter Permit A and B ON (green)

Door Maglock A and B ON (green)

Open FE Shutters qnd L2S2 Shutter

FE and L2S2 Shutters A and B open (green)

Using FOE test box, turn OFF Maglock

Door Maglock A OFF

Shutters closed (red)

D Interlocked A OFF

L2S2 Shutter Permit A OFF

Turn On Maglock and resetfault

Seqrch hutch

Using FE Shutter testfixture, Open FE Shutters

Using FOE test box, Open L2S2 Shutter

FE Critical Device Permits A and B ON

Using FOE test box, turn OFF Maglock

RL
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Il¡ithin 3 seconds: FE Criticql Device Permit A Chøin OFF

Close all Shutters and resetfault

Disconnect FOE test box

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

L¡:-,,-^t. tt/^+^-Ll^.,,Ât^+^-tttr! I /^t ^-,¡ut\ ¡,'t-."-^t. ttt^¿^-l-'l^--.Àr^¿^-tttt(,,t/^1,r^-Jttl,t\lrËurE r. vv4rçr |ruw rYrErçl r r ú r \nr dru Dt) rrË,urc L. tvalst l luw rvrçLçl rrù z t^tJ arru DrJ,,

The PPS Water Safety Test Amplifiers (STA) are located in the cabinet to the upper right of the meters
on top ofthe hutch (Figure 3).

Figure 3: PPS Water STAs

Record the pretest water flows for the 4 PPS meters in GPM. Valve numbers are in parentheses:

/,7

.A33

Meter Reading

111r¡:'þfu_
1lz1Ð--l>?k_

Meter Reading

rr= lt{]f
Bz:-ÅlL

Current STA A

l_sre,v_t- :í6 .

A SrA2: J,ç ?

Current STA B

BSrllr=_J_!L
BSr1l2--;¿3L

The current programmed trip settings for the amplifiers are in column l. The STA readouts for each
tested A and B chain STAs will be recorded in columns 3 and4. These recordings should be within 15%
of the programmed trip point (column 2).
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Trip Points

PPS l:2.1 GPM

PPS 2:2.0 GPM

Trip Points (- 15 %)

I.79 GPM

I.7 GPM

Recorded A Trip Recorded B Trip

B srl.l-__¿Jçb._

B STA2: 2.Ø
A STAI:

A STA2:

,ll' I .
!;6

Repeat each step for all water flow meters.

Open FE Shutters

FE Shutters A and B open (green)

Water Permits A and B ON (green), HMI

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

Using the valve, lower waterflow to trip point

FE Shutters A and B closed (red)

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

Water Permits A and B OFF, HMI

Recorded STA A and B levels above; within 15%

Return water flow to pretest values

Vy'ater Permits A and B remain OFF, HMI

Resetfault st PPS cabinet

Water Permits A and B ON (green), HMI

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

Repeat each step for all water flow meters.

Open FE Shutters with keypad

FE Shutters A and B open (green)

Water Permits A and B ON (green), HMI

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

Press A chainfault/reset button

FE Shutters A and B closed (red)

Water Permit A OFF, HMI

In 5 seconds: FE Shutter Permit A OFF, HMI

PPS1 PPS2

i!aJ
,L l_,/J77aa
.f/AZ
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PPS2
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Resetfault

Open FE Shutters with keypad

FE Shutters A and B open (green)

Water Permits A and B ON (green), HMI

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

D--.. p -L^;- {^',11/--azt Aetlt¡øvrLØLr. JeuLLt, e

FE Shutters A and B closed (red)

Water Permit B OFF, HMI

In 5 scconds: FE Shuttcr Pcrmit B OFF, HMI

Resetþult

Clcse lleantllne Phatan Shutter

Shutter indicates closed A and B (red), HMI

Open Beamline Photon Shutter

Shutter opens smoothly without hesitation

Shutter indicates open A and B (green), HMI

Close Beamline Photon Shutter

Shutter indicates closed A and B (red), HMI

\Vith Maintenance Door open, connect FE Shutter test fixture.

Shutters are in the closed (down) position

FE Shutters A and B closed (red), HMI

Turn the "Air" switch ON

Open FE Photon Shutter and SSs A qnd B

j
¿
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a
+
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+

L2S2
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/
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LlSt
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I
+

Va
-ï

V

Shutters open freely without hesitation

Shutters are in the open (up) position

FE Shutters A and B open (green), HMI

FE Shutters A and B closed (red), HMI

4a

+Actuate Shutters closed
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Search Hutch FOE Interlocked A and B ON (green), HMI

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

SSA Open

FE Critical Device Permits A and B OFF, HMI

^37

438

A39

Open FE SSA

Open FE Photon Shutter

Close Shutters

Resetfault

Open FE SSB

Open FE Photon Shutter

Close Shutters

Resetfault

Remove beamline enable key

Search FOE

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

SSB Open

FE Critical Device Permits A and B OFF, HMI

-l
Í

-7
-/!
+
a

"/l
ÍI
l=
.L

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

Using FE Shutter testfixture, Open FE Shutters

Using FE Shutter testfixture, Close FE Shutters

Replace beamline enable key ønd resetfaults

Beamline Online A and B OFF

FOE Interlocked A and B ON (green), HMI

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

FE Critical Devices Permits A and B OFF

Beamline Online A and B ON (green)

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

E

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

Place actuators on FOE hutch door switches and Møglock

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

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

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

Check I/O Box 28 Beamline Enable Panel FE Critical Device Permits A and B LEDs ON

FE Critical Device Permit Sum A and B LEDs ON

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

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

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

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

Operator enøbles SR Dipole PS SR Dipole PS is ON

Operator en(1.bles SR R-F System C HVPS SR RF System C Hr/PS is OlrI

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

Using FE Shutter testJìxture, open the FE Shutters lSSl, .tSB and Photon)

FE Shutters open

Rentuve un "A chuin" úuur swilch uctuator from beamllne hutch door

FOE Interlocked A OFF, HMI

FE Critical Device Permit A chain OFF, HMI

Check I/O Box 28 Beømline Enable Panel FE Critical Device Permit A LED OFF

FE Critrcal Device Pcrmit Sum A LED CFF

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

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

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

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

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

SR RF System C HVPS is OFF

SR RF System D HVPS is OFF

SR Dipole PS is OFF

Close FE Shutters with FE Shutter testfixture FE Shutters closed

Replace "A chøin" door switch actuator and rest fault(s)

Search hutch

FOE Interlocked A and B ON (green), HMI

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

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

Check I/O Box 28 Beqmline Enable Panel FE Critical Device Permits A and B LEDs ON

FE Critical Device Permit Sum A and B LEDs ON

+I
I
4
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Check Dipole PS (positive) Beamline Interface A and B Permits ON, Dipole PS Pos. Interface

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

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

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

Operøtor enables SR Dipole PS SR Dipole PS is ON

Operator enqbles SR RF System C HVPS Operator enables SR RF System C HVPS

Operøtor enøbles SR RF System D HYPS Operator enables SR RF System D HVPS

Using FE Shutter testfixture, open the FE Shutters (^SSl, 
^S^çB 

and Photon)

FE Shutters open

Remove "B chøin" switch actuator FOE Interlocked B OFF, HMI

FE Critical Device Permit B OFF, HMI

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

FE Critical Device Permit Sum B LED OFF

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

Check SR RF System C HVPS Beamline Interfoce B Permit OFF, SR RF System C HVPS Interface

Check SR RF System D HVPS Beqmline Interfoce B Permit OFF, SR RF System D HVPS Interface

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

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

SR Dipole PS is OFF

SR RF System C HVPS is OFF

SR RF System D HVPS is OFF

Close FE Shutters with FE Shutter testfixture FE Shutters closed

Remove beamline hutch switch actuqtors and Maglock actuator

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

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

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

FE Critical Device Permits A and B LEDs ON

FE Critical Device Permit Sum A and B LEDs ON
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+Check I/O Box 28 Beamline Enable Panel
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Check Control Room SR HMI (MCR beamline I) FE Critical Device Permit A and B ON (green), SR HMI

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

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

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

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

Onornfnr oønhloo .ÍP f)innla P.f SIl Tlinnla ÞS ic fì-l\I

Operator enøbles SR RF System C HI/PS SR RF System C HVPS is ON

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

Using FE Shutter tcstfixturc, turn on øir and open Photon then SSs

FE Shutters indicate open (green), HMI

Using wøter trip points in Step A3 3, lower flow to one meter

Water Permits A and B OFF, HMI

FE Shutter Permits A and B OFF, HMI

u/.:+Li- < -^^^-,1- DD ñ-:+:^^',I n^,,:^^ D^*:r^ 
^ ^-l D 

^DD 
uìrrI L UlrLlV4t UUVTVU I UlllllLù n 4llu D U|t , 11Ml

Check I/O Box 28 Beamline Ensble Panel FE Critical Device Permits A and B OFF

FE Critical Device Permit Sum A and B LEDs OFF

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

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

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

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

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

SR RF System C HVPS is OFF

SR RF System D HVPS is OFF

SR Dipole PS is OFF

Close FE Shutters with FE Shutter testfixture FE Shutters closed

Return water.flow to recorded level

Reset.fault(s)

FE Shutters closed A chain light ON

FE Shutters closed B chain light ON

28
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Check I/O Box 28 Beømline Enable Panel
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Using FE Shutter test fixture, open both FE 
^SSs 

and then Photon Shutter

FE Shutters open (green), HMI

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

FE Shutters closed B chain light OFF

Close FE Shutters and remove FE Shutter test fixture

^42
Refer to PS-C-ASD-PRC-008, NSLS-II Areu Rødíøtíon Monìtor PPS Test and complete Attachment D,
NSLS-II Beømlíne (FOE) Areø Radiøtion Monítor Checklíst

FRM 28-ID Test Checklist Completed

oo3M
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 keys to the Control Room

Remove muffler from beam imminent sounder

Ensure PPS cabinets are secure and locked; challenge locks

Remove all LOTO

Inform Lead Operator that testing is complete

. END
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Attachment D
NSLS-¡I Beamline (FOE) Area Radiation Monitor Checklist

below indicate that the test has been

Fail Alarm: Place checkmark in checkbox for each correct

Low Alarm: Place checkmark in checkbox for each correct

Alarm: Place checkmark in checkbox for each correct

National Synchrotron Light Source ll, Brookhaven National Laboratory

Doc No. PS-C-ASD-PRC-008 Author: T. McDonald
Effective Date: 1 TApril 2015
Review Frequency: 3 yrs Version 4

T¡tre: NSLS-ll Area Radiation Monitor PPS Test Technical

Monitor # ID# ,lò Beamline:
Test Reason: Certification tr atr
Test Date: Test Result dPassed E Failed
Tester : RCD: -/,D"/,'-/
Tester ÀCDSignature: ZP-?1

Local Exoected Ol¡se¡vation HMI/CR Expected Observation Linac HMI CR HMI
Operator turns on Gun Gun HVPS is ON Ú Gun Contactor ON A Chain w V
RCD Disables Monitor Alarm sounds in Control Room ú

Fail alarm ON HMI (yellol'v border around ARM icon) Ø ú.
Silence CR Alarm Alarm silences w.
Gun h¡ms OFF Gun HVPS is OFF Ø Gun Contactor OFF A Chain IET . ú.
Retum monitor to normal Gun HVPS remains OFF fí Fail alarm remains ON HMI t/ Øt
Reset fault in Control Room Monitor normal HMI ú ø
RCD ensures ARM is locked ARM is locked El/

Local Expected Obsárvation HMI/CR Expected Observation
Beamline

HMI -
CR

HMI/EP¡çS
Ooens FE shutter ldkevnad) FE Shutters open [!f w vl .
Apply source until low alarm Yellow light on Monitq¡ Ef Radiation level increases on EPICS w-

FE Shutters Closed ã Alarm sounds in Control Room w
Low level alarm ON, HMI ll. w_

Retum monitor to normal Monitor normal. HMI ø- ú,
FE Critical Device Permit,{¿chain ON ø ø

Apply source until low alarm Yellow light on Monitor El W.
FE Critical Device Permit A chain OFF ú/ w.

Return monitor to normal Monitor normal, HMI ø ø

Local Expected Obse¡fation HMI/CR Expected Observation Linac HMI CR
HMI/EPICS

Operator tums on Gun Gun HVPS is ON [í Gun Contactor ON A Chain W w
Apply source until high alarm I tisnt on Monitor EÍ Radiation level increases on EPICS w-

Monitor alarm sounds Alarm sounds in Control Room w-
Hish level alarm ON. HMI w w,

Silence Alarm Alarm silences ú
Gun tums OFF Gun HVPS is OFF Ø / Cun Contactor OFF A Chain W, w
Return monitor to normal Gun HVPS remains OFF d High level alarm remains ON. HMI V,/ w,/
Reset fault in Control Room Monitor normal, HMI ø W

Description of Test Failures (if any):

DI
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Bnoor¡HßnEx

NATTONAL LABORATORY

lnsoection/Test Record

Document Title: l-lutcfr or PPS fVlechanical lnspection

Bearnline: ß* #.r{r,r^. Lb T>

Ph oto n Sci e n ces Di re cto rate
Notional Synchrotron Light Source Il

Type: LeftDoor Location: B þ+,\^

Reed Switch
(Sensor)

Reed Switch
(Actuator)

Allen BradleySwitch
{sw1& sw2)

Siemens Switch
(sw3 & sw4)

Hard Stop
Assembly

Reference Narnes / Nornenclature

(Right-hønd door shown dbove)

(left-hond is mirror ímøge)

Mag-Lock
(Armature)

Mag-Lock

Stri ker
(Elevator Bolt)

Damper
Assembly

-'$t.

swl

sw3

I

Revision -A- Effective: 9-4-l-4 Page: i. of 6



Op#'

1) Allen Brad Switch while the door is

Projection
from switch body

(fully open )

Projection
from switch body

(fu lly closed)

ID lnspection Description
Switch

Designation Specification

Measured

Value Pass/Fail DRf Name/tife f Date

sw1 .4o" (+/- .02") .3b Pws
ta Allen Bradley Plunger Projection

(Plunger fully Open)
sw2 40" (+/- .02"1 ")0 þrt
SW1 09" (+/- .02") Pur,ü1b Allen Bradley Plunger Projection

(Plunger fully compressed)
SW2 08" (+/- .02") .96 lû4

@
vve6

r f"fn

2) Siemens Switch lns while the door is

Projection
from switch body

(fu lly open)
Fl ush

with switch body
(fully closed)

ID lnspection Description
Switch

Desisnation Specification

Measured

Value Pass/Fail DRf Name/Life f Date

sw3 .40" (+/- .02"1 ,*D P¡sç
2a Siemens Plunger Pro¡ection

(Plunger fully Open) sw4 .40" F/-.02") "1o rNç
sw3 Fl ush Ët^',çt (xs2b Siemens Plunger Projection

(Plunger fully compressed)
SW4 Fl ush €l*r^ ?pt+

@
1$ tl

I ß
i/rrf

3) Switch Mechanical ln while the door is

ID lnspection Description
Switch

Designation

Does Switch Operate Freely

Pass/Fail DRf
Name/
Life # DatelYes) (No)

3a Allen Bradley Plunger Operation
(using your finger, fully depress the
Plunger 3-5 times)

SW1 \þ,, Ðu,

b
sw2 l* hrs

3b Siemens Plunger Operation
(using your finger, fully depress the
Plunger 3-5 times)

SW3 V¿, f*,
SW4

'J".,
þaç
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Opf
4l Allen B Plu ection Door Closure while the door is fu closed

,rr +/-.05O

(Clearance at closure)

ID Inspection Description
Switch

Designation Specification

Measured
Value Pass/Fail DR#

Name/
life f Date

swl- L8" (+/- .05) ".l4 þutt
4a Measure Allen Bradley struck

Plunger Projection
(distance between "switch-body"
and Striker (Elevator Bolt) when the
door is closed)

sw2 .18" (+/- .05) "l+ ûts 7ß<lþ
t

ID lnspection Description

Switch

Designation Specification

Measured
Value Pass/Fail DR#

Name/
Life # Date

SW3 15" (+/- .05) , i''l /,pu
5a Measure Siemens struck Plunger

Projection
(distance between "switch-body"
and Striker (hex bolt) when the door

is closed)
sw4 15" (+/- .05) i 1 (su

@
]stqf' t,,

ItI
I

5) Siemens Door Closure while the door is

15" +/-'mo

(Clearance at closure)

6) Clearance Between Reed Switch Sensor and Actuator while the door is closed

LfS" max clearance
(between Sensor & Actuator)

ID lnspection Description Specification
Measured

Value Pass/Fail DR#
Name/
tife # Date

6a Measure clearance between the
Reed Switch Sensor and Actuator U8" (max) l(tIt¡ þttt Oufrb iltt) M
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ID lnspection Description Spelification DR# DatePass/Faíl

Name/
Life #

7a Verify full contact between the
Mag-lock and Armature.
(measure when door is fully closed)

Jovisibte
Gaps 0øt tlt,f,ø

Op#
7l Contact Between the and Armature

Op#

8) Ve r location of Damber Asse

while the door is ful closed

Mag-Lock

Armature

Ful I contact u pon closu re
(no gaps)

Damper Block bolts are tight
(typical 4 places)

Set-screws are fully advanced
(typical 2 places)

Jam Nut ís tight (locked)

No visible gap
(on Damper side)

ID lnspection Description Pass/Fa¡l DRf
Name/
life # Date

8a Verify that all four socket cap bolts
are tight and the backing pl¡te is

well secured.
It+ç, | ,,lr s

8b Verify that both set-screws are
fully advanced against the "Door
Support". lø aI

'/,,1

8c Verify that no gap exists between
the Damper Mounting Block and
the "Door Support" (see below). htc t |̂(

u

rfrtl

8d Verify that the Damper Jam-Nut is
tight againsts the Damper
Mounting Block. il* It

flu 
I
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,amper

ID lnspection Description
Measured

Projection Pass/Fa¡l DRf
Name/
life f Date

9a Measure plunger projection while
the Damper is full compressed bv
hand (see image on left below)
(measurement should be obtained
by compressing the plunger by hand
while the door is open)

.loo{ rY/A

û

?9b
W

lr
tg

9b Measure plunger projection when
the door is fully closed (see image

on right below)
(Measurement should be obtained
while the Mag-lock is engaged and

the door is fully closed)

_uû N/A

9c Verify measurement obtained in

step 9a is equal to the
measurement obta¡ned in step 9b
(measurement should be obtained
while the Mag-lock is engaged and

the door is fully closed)

N/A

Oo#

9) Ve

10)

Hard Position

of Mechanical lnstallation

Measurewhile +l¡<-
t¡
tt
tt

Measurewhile
dooris closed
(see step 9b)

K-

while the door is

ID lnspection Description Component Pass/Fail DR#

Name/
Life # Date

SW1 ?*x
SW2 þ¡rrç
sw3 Qrss

10a Proper mounting of Switches
(Verify that all four limit switches
are properly secured and all

mounting hardware is in place)

SW4 0r*¿
tbt.I

sw1 þøç
sw2 ?,s
sw3 Poss

10b Switch cover installation
(Verify that each switch cover is

installed and the mounting screws

are in place)

sw4 P*
tþ

\
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ID lnspection Description Component Pass/Fail DR#

Name/
Life # Date

10c Proper mount¡ng of Reed Switch
(Verify that both "Reed Switch"

components are properly secured

and all mounting hardware is in

place)

Sensor il*çt

&
'i,.#þ

ì
,,1tb

Actuator í),çç
10d Proper mounting of Mag-Lock

Assembly.
(Verify Mag-Lock components are

properly secured and all mounting
hardware is in place)

Mag-Lock
0out ,q,,wb

t

ì8
Armature Qwt

10e Proper installation of the Striker
(Elevator Bolt)

{Verify that each of the four Strikers
have been secured in place with a

"jam-nut" that has been tightened)

Stri ker W,
(

tt

tù

Notable Observations (if anvl

Subm¡tted By: lll,*
¡
f lt tfr

Nøme SÍgnoture / Døte

Approvals (ready for eertification)

cognizantEngineer: Cria.lsrCpH€È Érsq zf rzf tt
Approved By (Print Name)

Effective: 9-4-L4Revision -A-
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