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SECTION A-A
 

DETAIL  H
SCALE 1 / 6

DETAIL  J
SCALE 1 / 6 SECTION K-K

SCALE 1 : 12

DETAIL  M
SCALE 1 / 6

Stainless Steel Worm-Drive  hose clamp 4-1/8 to 7" clamp diameter rangePI-CLMP-00561220
BELLOWS SHIELDSR-FE-SHLD-0002219
BELLOWS SHIELD, 6.50 lg.SR-FE-SHLD-0001-07218
BELLOWS SHIELD, 5.50 lgSR-FE-SHLD-0001-06217
BELLOWS SHIELD, 2.50 lg.SR-FE-SHLD-0001-02216
BELLOWS SHIELD, 4.50 lg.SR-FE-SHLD-0001-05215
BELLOWS SHIELD, 2.10 lg.SR-FE-SHLD-0001-01214
RATCHET WALL COLLIMATORSR-FE-RCO-3210113
BELLOWS, FORMED, 4" ID 6" CF FLANGEPI-BLW-0021212
DRIFT PIPE, NON CANTED LONG STRAIGHT, ASSYSR-FE-DRFT-1150111
WELDED, BELLOWS, 6" CF FLGSR-FE-BLW-0036110
WELDED, BELLOWS, 6" CF FLGSR-FE-BLW-003729
WELDED, BELLOWS, 6" CF FLGSR-FE-BLW-003918
PHOTON SHUTTER ASSEMBLY, EPUSR-FE-PSH-300017
SAFETY SHUTTER, ASSEMBLYSR-FE-SS-270016
WELDED, BELLOWS, 6" CF FLGSR-FE-BLW-004415
SLIT,ASSEMBLYSR-FE-SLT-145014
SLIT,ASSEMBLYSR-FE-SLT-140013
FIXED MASK, ASSY, SIX BEAMLINESR-FE-MSK-320012
EXIT CHM SUBASSY, UNDULATORS (S3)SR-VA-CHM-321011
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REV DESCRIPTION DATE DESIGNER CHECKED BY ENGINEER

A RELEASE PER ECO 001998 1/2014 D. PULEO C. AMARITO A. HUSSAIN
B RELEASE PER ECO 002307 5/2014 P. SCHNEIDER C. AMARITO A. HUSSAIN

NOTES:
 
1. ALL ORDINATE DIMENSIONS ARE FROM MID-PONT OF INSERTION STRAIGHT
 
2. USE DRILLING FIXTURE SR-FE-FIX-1000 FOR ALL HOLES IN FLOOR.
 
3. FOR INITIAL CONFIGURATION WITHOUT SLIT ASSEMBLY COMPONENTS,
    STORE ITEMS 5 & 9, AND INSTALL THE FOLLOWING ITEMS:
 
      SR-FE-DRFT-1181     DRIFT PIPE     QTY 1
      PI-BLW-0021     BELLOWS FORMED     QTY 2
 
4. SEE SHEET 2 OF 2 FOR SURVEY AND ALIGNMENT DIMENSIONS.
 
5. INSTALL SHIELDS, ITEMS 14, 15, 16 & 19, WITH A .125 GAP BETWEEN SHIELDS.
     INSTALL SHIELDS, ITEMS 17 & 18, WITH A .125 GAP BETWEEN THE FREE FLANGE AND THE SHIELD .
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SECTION B-B
PEDESTAL AND TABLE FLOOR MOUNTING LOCATIONS

PEDESTAL AND TABLE FIDUCIAL LOCATIONS
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MAX ` 200µm [.20] IN THE X & Y DIRECTIONS
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SR-RF-RCO-1162
REMOVED FROM VIEW
FOR PURPOSE OF CLARITY
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ISO VIEW
SCALE 1 : 5

SECTION A-A
SCALE 1 : 4

 BELLOWS, FORMED, 4" ID 6" CF FLANGEPI-BLW-0051140
Steel, MildFlange 12-Point ScrewIFI 115 - 5/16 - 24 - 2 1/21639
 FLANGE, BURN THRU, LCO1, SIX, MODIFIEDSR-FE-ABS-3220138
Stainless SteelPLATE NUT, 2.75 CFPI-NUT-00201237
 VALVE, RIGHT ANGLE, 2.75 FLANGESR-VA-VLV-0001136
304 SSTTEE, 2.75 CF FLANGE FITTINGPI-TEE-0008135
 STAND, MASK/COLLIMATORSR-FE-SP-1820134
 GROUT PAD, EPOXYSR-FE-SP-1177233
Cold Drawn Steel, C1215 
Per ASTM A-108

ROD, THREADED, 1-8 UNC-2A, 6.5" SR-FE-SP-00321232

 ION PUMP ASSYSR-FE-PMP-0020131
 MASK ASSY, FIXED APERTURE, SIXSR-FE-MSK-3201130
Welded SSTCROSS, WELDMENTSR-FE-MSK-1210129
Mild Steel, Zinc PlNUT,SAFETY WIRESR-FE-MSK-00222428
 COLLIMATOR, LEAD, LCO1, SIXSR-FE-CO-3220127
 6" FLANGE ABSORBER,SIXSR-FE-ABS-3200126
12L14L Hardened Steel, 
Zinc Pl

WASHER, SPHERICAL, 1"PI-WSHR-00112425

SSTSAFETY WIRE, 3" PI-WIRE-0002-02824
SSTSAFETY WIRE, 2-3/8"PI-WIRE-0002-01423
COPPER, OFHCGASKET, COPPER, 4.01 ID (6.00 CF)PI-GSKT-0006822
COPPER, OFHCGASKET, COPPER, 1.45 ID (2.75 CF)PI-GSKT-0003721
 GAUGE, COLD CATHODEPI-GAGE-0002120
SST, Type 304 Per ASTM 
A240

FLANGE, BLANK,  NR, DIA. 2.75 CFPI-FLG-0003319

SST, AusteniticFLANGE, NON-ROTATABLE, 6 IN, BLANKPI-FLG-0001118
SSTELBOW, 2.75 CF FLANGE FITTINGPI-ELB-0030117
300 Series SSTBELLOWS, FORMED, 4" ID 6" CF FLANGEPI-BLW-0021116
300 Series SST, Silver PlFlange 12-Point ScrewIFI 115 - 5/16 - 24 - 2 3/41615
300 Series SST, Silver PlFlange 12-Point ScrewIFI 115 - 5/16 - 24 - 29614
300 Series SST, Silver PlFlange 12-Point ScrewIFI 115 - 1/4 - 28 - 1 1/24213
SSTHexagon Socket Set Screw - Half Dog PointANSI B18.3 - 3/8-16 UNC x 0.751612
SSTHexagon Socket Set Screw - Half Dog PointANSI B18.3 - 1/4-20 UNC x 0.5811
SSTPlain Washer (Inch )Type A and BANSI B18.22.1 - 5/16 - narrow - Type B12810
Mild Steel, Zinc PlPlain Washer (Inch )Type A and BANSI B18.22.1 - 3/8 - Regular - Type B69
SSTPlain Washer (Inch )Type A and BANSI B18.22.1 - 1/4 - narrow - Type B188
Mild Steel, Zinc PlPlain Washer (Inch )Type A and BANSI B18.22.1 - 1 - narrow - Type B127
Mild Steel, Zinc PlHelical Spring Lock WashersANSI B18.21.1 - 0.37566
Mild Steel, Zinc PlHex Nuts (Inch Series) Heavy Hex Jam NutANSI B18.2.2-1-885
Mild Steel, Zinc PlHex Nuts (Inch Series) Heavy Hex NutANSI B18.2.2 -1 - 844
SSTHex Nuts (Inch Series) Hex NutANSI B18.2.2 - 5/16 - 241283
SSTHex Nuts (Inch Series) Hex NutANSI B18.2.2 - 1/4 - 28182
Mild Steel, Zinc PlHex Cap ScrewANSI B18.2.1 - 3/8-16 UNC - 1.2561

PARTS LIST
MATERIALDESCRIPTIONPART NUMBERQTYITEM

A A

A B C D

1

2

FIXED MASK, ASSY, SIX BEAMLINE

SR-FE-MSK-3200 A
DRAWING/PART NUMBER REVISION

SHEET           OF1 1 

DRAWN BY

CHECKED BY

VACUUM
APPROVAL
ENGINEER
APPROVAL

SUPERVISOR
APPROVAL

J TUOZZOLO

E
WBS#

DIMENSIONAL TOLERANCES 
 X. `  0.060
.X `  0.030

.XX `  0.015
.XXX `  0.005

ANGULAR TOLERANCE 
`  .5~
FINISH

THIRD ANGLE
PROJECTION

3/13/2013

BROOKHAVEN NATIONAL LABORATORY
BROOKHAVEN SCIENCE ASSOCIATES

UPTON, NEW YORK 11973
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PROJECT: NSLS-II ESH&Q
RISK LEVEL

NEXT ASSY: QA APPROVAL

STORAGE RING
FRONT END, MASK

C. AMARITO 2/2014
D.HSEUH 2/2014
A. HUSSAIN 2/2014
S.SHARMA 2/2014
A.ACKERMAN 2/2014
J. HAWKES 2/2014

1.03.04.07.03 A1

SR-FE-EPU02-1000

REVISION HISTORY
REV DESCRIPTION DATE DESIGNER CHECKED BY ENGINEER

A RELEASE PER ECO-001554 2/2014 D. PULEO C. AMARITO A. HUSSAIN

(56.94 [1446.20])

(57.31 [1455.75])

(12.00 [304.80])

(16.12 [409.40])

30

(5.000 [127.00]) (47.813 [1214.45])

(6.000 [152.40])

(14.000 [355.60]) (9.500 [241.30])

(1.250 [31.75])

(1.00 [25.40])

(46.244 [1174.60])

(47.244 [1200.00])

2.494 [63.35]

5.494 [139.55]

(.806 [20.47])

3.244 [82.40]

(7.00 [177.80])

.5 [12.70](2x )1.0 [25.40](2x )

(14.00 [355.60])

(40.750 [1035.05])

1.06 [26.90]

17 21

20

31

29 13 8 2

19

19

18

2.432 [61.76]

3 10 14

SEE NOTE 1

28 32 25 5 7

32282547
27

26

33

34

(3x n 1.500 THRU)

BEAM CENTER

NOTES:
 
1. ITEM IDENTIFICATION: METAL STAMP, SCRIBE OR ELECTRO-ETCH PART NO AND 
    APPLICABLE REV LTR USING .25 HIGH CHARACTERS. APPROX LOCATION SHOWN.
 
2. USE ITEM 22 (COPPER GASKET) WHEN ASSEMBLING Ø 6.00 C.F. FLANGES (8 PL).
 
3. USE ITEM 21 (COPPER GASKET) WHEN ASSEMBLING n 2.75 C.F. FLANGES (4 PL).
 
4. INSTALL SAFETY WIRES AFTER FINAL ALIGNMENT.
 
5. ALL VACUUM COMPONENTS MUST BE CLEANED, BAKED AND PACKAGED PER 
    LT-ENG-RSI-SR-VA-002 PRIOR TO INSTALLATION.
 
6. INSTALL COVER PLATES W/ GASKETS (PI-FLG-0080) AFTER BAKE PROCESS IS COMPLETED.
 
7. RAISE PUMP SUPPORT TO ACCEPT FULL WEIGHT OF PUMP. CONFIRM A MINIMUM
    OF .25" ADDITIONAL SPRING TRAVEL.
 
8. AFTER FINAL ALIGNMENT, TORQUE NUTS TO 300 FT-LB.
 
9. FLANGE REQUIREMENTS: THE TIGHTENING PROCESS MUST BE DONE GRADUALLY 
    IN 1/4 TO 1/2 TURN INCREMENTS IN AN ALTERNATING CRISS-CROSS PATTERN
    UNTIL 15 FT-LB IS ACHIEVED ON 5/16-24 HARDWARE AND 12 FT-LB IS ACHIEVED
    ON 1/4-28 HARDWARE.
 
10. USE NUT PLATES WHERE POSSIBLE (PI-NUT-0018 & PI-NUT-0020)
 
11. FIELD FIT WATER LINES AFTER INSTALLATION

169

SEE NOTE 8

SEE NOTE 8

REF

23

24

15103

FINAL ASSY LENGTHS SHOWN

11 12

10.907 [277.03]

35.447 [900.34]

57.007 [1447.97]

REF REF

REF REF
38

40 22 3916

35

36

19

37

16X8X

6X 6X 6X

2X

8X

128X 128X 16X

42X 18X18X

4X

7X

8X  16X

12X

12X 4X 24X24X12X

8XREF

96X

SEE NOTE 3

SEE NOTE 4

SEE NOTE 2

SEE NOTE 4



SECTION A-A
SCALE 1:6

 PHOTON SHUTTER, WELDMENT, EPUSR-FE-PSH-300113
 PHOTON SHUTTER ASSEMBLYSR-FE-PSH-100012
 ELBOW, COMP .62 X .62PI-FTNGS-002121

PARTS LIST
MATERIALDESCRIPTIONPART NUMBERQTYITEM

A A

A B C D

1

2

PHOTON SHUTTER ASSEMBLY, EPU

SR-FE-PSH-3000 A
DRAWING/PART NUMBER REVISION

SHEET           OF1 1 

DRAWN BY

CHECKED BY

VACUUM
APPROVAL
ENGINEER
APPROVAL

SUPERVISOR
APPROVAL

C.AMUNDSEN

D
WBS#

DIMENSIONAL TOLERANCES 
 X. `  0.060
.X `  0.030

.XX `  0.015
.XXX `  0.005

ANGULAR TOLERANCE 
`  .5~

FINISH

THIRD ANGLE
PROJECTION

7/18/2013

BROOKHAVEN NATIONAL LABORATORY
BROOKHAVEN SCIENCE ASSOCIATES

UPTON, NEW YORK 11973
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PROJECT: NSLS-II ESH&Q
RISK LEVEL

NEXT ASSY: QA APPROVAL

STORAGE RING
FRONT END, PHOTON SHUTTER

C.AMARITO 11/2013
D.HSEUH 11/2013
C.AMUNDSEN 11/2013
S.SHARMA 11/2013
A ACKERMAN 11/2013
E.CHESWICK 11/2013

1.03.04.07.03 A2

MULTIPLE

REVISION HISTORY
REV DESCRIPTION DATE DESIGNER CHECKED BY ENGINEER

A REVISED PER ECO-001842 5/2013 J TUOZZOLO C.AMARITO C.AMUNDSEN

NOTES:
1. ITEM IDENTIFICATION: METAL STAMP, SCRIBE OR ELECTRO-ETCH PART NO AND 
    APPLICABLE REV LTR USING .25 HIGH CHARACTERS IN APPROX LOCATION SHOWN.
2. RAISE PUMP SUPPORT TO ACCEPT FULL WEIGHT OF PUMP. CONFIRM A MINIMUM
    OF .25" ADDITIONAL SPRING TRAVEL.
3. ALL VACUUM COMPONENTS MUST BE CLEANED AND BAKED PRIOR TO ASSY PER. 
LT-ENG-RSI-SR-VA-002.
4. VACUUM TEST PRIOR TO INSTALLATION PER. LT-ENG-RSI-SR-VA-002.
5. INSTALL COVER PLATES W/ GASKETS (PI-FLG-0080).
6. AFTER FINAL ALIGNMENT, TORQUE SAFETY NUTS TO 300 FT-LB.
7. INSTALL SAFETY WIRE AFTER FINAL SURVEY.
8. USE NUT PLATES WHERE POSSIBLE (PI-NUT-0018), (PI-NUT-0020).
9. FIELD FIT AND VERIFY WATER LINES AFTER INSTALLATION.
10. FLANGE REQUIREMENTS: THE TIGHTENING PROCESS MUST BE DONE GRADUALLY 
     IN 1/4 TO 1/2 TURN INCREMENTS IN AN ALTERNATING CRISS-CROSS PATTERN
     UNTIL 15 FT-LB IS ACHIEVED ON 5/16-24 AND 12 FT-LB ON 1/4-28 HARDWARE.
 
 
 

20.124 [511.15]( )

25.124 [638.15]( )

6.538 [166.05]

3
1

SEE NOTE 1

2
1

1
2

5.375 [136.53]
8.625 [219.08]

(2.494 [63.35])

47.244 [1200.00]

(7.000 [177.80])

(23.250 [590.55])

(9.500 [241.30])



SIDE VIEW
SCALE 1 : 6

SR WALL DRILL PATTERN
SCALE 1 : 6

SECTION C-C
SCALE 1 : 6

ISO VIEW
SCALE 1 : 16

TOP VIEW
SCALE 1 : 6

SECTION E-E
SCALE 1 : 6

SECTION F-F
SCALE 1 : 5

DIMENSIONS FROM EDGE OF BURN THRU
 TO INSIDE OF TUBE

VIEW G-G
SCALE 1:5

DIMENSIONS FROM EDGE OF BURN THRU 
TO INSIDE OF TUBE

Steel, MildHexagon Socket Set Screw - Flat PointANSI B18.3 - 1/2-13 UNC x 5274
Steel, MildHex Nuts (Inch Series) Hex Jam NutANSI B18.2.2 - 1/2 - 13473
 FEET, SWIVEL PAD, 1/2-13PI-FEET-0005272
LEAD BRICK PER ASTM 
B29-03 (2009) GRADE L50049

LEAD, BLOCKSR-FE-RCO-3262671

STAINLESS STEELPLATE NUT, 6.00 CFPI-NUT-0018870
ALUM SHEET, 6061-T6 PER 
ASTM B209

CHASSIS SHIMSR-FE-RCO-3475269

Lead Brick per ASTM B29-03 
(2009) Grade L50049

LEAD, BLOCKSR-FE-RCO-3264668

Stainless Steel, Silver PlSCREW, HEX HEAD CAP, 5/16"-24 X 3.00" LG, 
ST ST, SILVER PL

PI-SCR-01021667

Lead Brick per ASTM B29-03 
(2009) Grade L50049

LEAD, BLOCKSR-FE-RCO-3276666

 RATCHET WALL COLLIMATOR CHASSISSR-FE-RCO-1170165
STAINLESS STEELTOP PLATESR-FE-RCO-1097164
Lead Brick per ASTM B29-03 
(2009) Grade L50049

LEAD, BLOCKSR-FE-RCO-3269663

AluminumDIN RAIL CUT TO 4.003270_cut-to-4.00262
HIGH DENSITY 
POLYETHYLENE SHEET

BASE PLATE SUPPORT .625 THKSR-FE-RCO-1096-06161

Steel, Zinc PlatedHexagon Socket Flat Countersunk Head Cap ScrewANSI B18.3 - 8-32 UNC x 0.875860
 RATCHET CONCRETE BLOCKSR-FE-RCO-1070159
Steel, Mild, Zinc PlHexagon Socket Flat Countersunk Head Cap ScrewANSI B18.3 - 1/4-20 UNC x 1658
Steel, Mild, Zinc PlPlain Washer (Inch )Type A and BANSI B18.22.1 - No. 6 - narrow2457
Steel, Mild, Zinc PlPlain Washer (Inch )Type A and BANSI B18.22.1 - 1/4 - narrow256
Steel, Mild, Zinc PlHex Cap ScrewANSI B18.2.1 - 1/4-20 UNC - 0.5255
Stainless Steel, Silver PlFlange 12-Point ScrewIFI 115 - 5/16 - 24 - 21654
Steel, Mild, Zinc PlHexagon Socket Head Cap ScrewANSI B18.3 - No. 6 - 32 UNC - 3/8 HS 

HCS
2453

 F.O.E. GATE VALVE ASSEMBLYSR-FE-RCO-1080152
SteelSTRAPPI-STRP-0001651
Steel, Zinc PlatedSWIVEL LEVELING MOUNT, 3/4-10 x 4"PI-STD-0007250
Steel, AlloyCOUPLING NUTPI-NUT-0049249
Welded Stainless SteelDOWNSTREAM RCO VACUUM TUBE, 

WELDMENT, SIX
SR-FE-RCO-3255146

Welded Stainless SteelUPSTREAM VACUUM TUBE, WELDMENTSR-FE-RCO-1181138
 SUPPORT, RATCHET WALL, ASSYSR-FE-RCO-1106136
 BURN THRU DEVICE, RCO, SIX (MODIFIED)SR-FE-ABS-3260135
Steel, Zinc PlatedWASHER, 1.5" OD X .53" IDPI-WSHR-0072233
Steel, Mild, Zinc PlSET SCREW, SWIVEL PAD, 3/8-16x3 LONGPI-SCR-0077228
COPPER, OFHCGASKET, COPPER, 4.01 ID (6.00 CF)PI-GSKT-0006426
Stainless SteelANCHOR, BOLTPI-AHR-0004421
Steel, Mild, Zinc PlPlain Washer (Inch )Type A and BANSI B18.22.1 - 5/16 - narrow3219
Steel, Mild, Zinc PlRegular Helical Spring Lock Washers(Inch Series)ASME B18.21.1 - 1/4817
Stainless SteelMetric Plain WashersANSI B18.22M - 8 N1613
Steel, Mild, Zinc PlPlain Washer (Inch )ANSI B18.22.1 - 1/4 - Regular812
Steel, Mild, Zinc PlPlain Washer (Inch )ANSI B18.22.1 - 1/2 - narrow211
Steel, Mild, Zinc PlHelical Spring Lock WashersANSI B18.21.1 - 0.528
Stainless SteelMetric Hex Cap ScrewANSI B18.2.3.1M - M8 x 1.25 x 35167
Steel, Mild, Zinc PlHex Cap ScrewANSI B18.2.1 - 1/4-20 UNC - 0.7583
Steel, Mild, Zinc PlHex Cap ScrewANSI B18.2.1 - 1/2-13 UNC - 121

PARTS LIST
MATERIALDESCRIPTIONPART NUMBERQTYITEM

C C

E E

F

F

G

G

A B C D

1

2

RATCHET WALL COLLIMATOR

SR-FE-RCO-3210 B
DRAWING/PART NUMBER REVISION

SHEET           OF1 2 

DRAWN BY

CHECKED BY

VACUUM
APPROVAL
ENGINEER
APPROVAL

SUPERVISOR
APPROVAL

G. DACOS

D
WBS#

DIMENSIONAL TOLERANCES 
 X. `  0.060
.X `  0.030

.XX `  0.015
.XXX `  0.005

ANGULAR TOLERANCE 
`  .5~

FINISH

THIRD ANGLE
PROJECTION

4/11/2014

BROOKHAVEN NATIONAL LABORATORY
BROOKHAVEN SCIENCE ASSOCIATES
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PROJECT: NSLS-II ESH&Q
RISK LEVEL

NEXT ASSY: QA APPROVAL

STORAGE RING
FRONT END, RCO

C AMARITO 12/2013
H HSEUH 12/2013
G DACOS 12/2013
S SHARMA 12/2013

A ACKERMAN 12/2013
J HAWKES 12/2013

1.03.04.07.03 A-1

SR-FE-EPU02-1000

REVISION HISTORY
REV DESCRIPTION DATE DESIGNER CHECKED BY ENGINEER

A RELEASE PER ECO-001573 1/2014 FAUSSETE C AMARITO A.HUSSAIN
B REVISED PER ECO-002310 6/2014 J.FABIJANIC C AMARITO C. AMUNDSENUPSTREAM SIDE OF

RATCHET WALL
DOWNSTREAM SIDE
OF RATCHET WALL

f .005 A

BEAM VERTICAL CENTER
(1200mm FROM TUNNEL FLOOR)

BEAM CENTERLINE
(1400mm FROM EXPERIMENTAL FLOOR)

NOTES:
 
1. FINAL POSITION OF COMPONENTS TO BE LOCATED BY SURVEY GROUP.
 
2. CLEAN AND BAKE VACUUM CHAMBER COMPONENTS  PRIOR TO INSTALLATION
    IN ACCORDANCE WITH BNL VACUUM SPEC (LT-ENG-RSI-SR-VA-002).
    USE COPPER GASKETS WHEN ASSEMBLING n 6.00 C.F. FLANGES.
    ASSEMBLE AND LEAK CHECK PER LT-ENG-RSI-SR-VA-002.
 
3. PROTECT KNIFE EDGES OF VACUUM COMPONENTS.
    INSTALL PLASTIC CAP OR BLANK ON OPEN FLANGES.
 
4. FLANGE REQUIREMENTS: THE TIGHTENING PROCESS MUST BE DONE
    GRADUALLY IN 1/4 TO 1/2 TURN INCREMENTS IN AN ALTERNATING CRISS
    CROSS PATTERN UNTIL 15 FT-LB FOR 5/16 HARDWARE OR 12 FT LB FOR
    1/4 HARDWARE IS ACHIEVED.
 
5. BRICKS SHALL BE MATED TOGETHER (NO GAPS). 
 
6. BRICKS MUST BE LAID OUT AS SHOWN TO PREVENT LINE OF SIGHT
   SHIELDING ISSUES. 
 
7. REFER TO BRICK-COLOR REFERENCE TABLE:
    (NOTE: COLOR OF LEAD BRICKS ON THIS DRAWING IS USED AS A VISUAL AID 
    FOR ASSEMBLY ONLY; MAY NOT REFLECT ACTUAL FINISH COLOR OF BRICKS.)
 
8. SEE DRAWING SR-FE-RCO-0500, FOR INSTALLATION OF UPSTREAM SHIELD 
    COMPONENTS.  MODIFY HEIGHT OF BRICKS AND BLOCK, TO CLEAR 
    PENETRATION INTERFERENCE, IF NECESSARY.
 
9. MAINTAIN CLEARANCE BETWEEN LEAD BRICKS AND VACUUM COMPONENTS, 
    DURING ASSEMBLY. USE STAINLESS STEEL SHIMS, AS REQUIRED.
 
10. DESIGNED IN ACCORDANCE WITH LT-C-ASD-RSI-SR-001, "PERFORMANCE
     REQUIREMENTS, ENGINEERING SPECIFICATIONS, AND INTERFACE CONTROL
     (RSI) FOR SUPPLEMENTAL SHIELDING DESIGN DOCUMENT (SSDS) FOR THE 
     BST-P2 AND STORAGE RING" AND LT-EDP-013-026, "ENGINEERING DESIGN PLAN 
     (EDP) FOR SUPPLEMENTAL SHIELDING FOR THE BST-P2 AND STORAGE RING".
 

18.00

11.00

SEE NOTE 3

21

36

1811

13726

6.0(  HDPE SHIELDING)
SEE NOTE 8

10.0(  LEAD, RATCHET WALL)
SEE NOTE 8

(20.0)
RATCHET WALL

OPENING

2.00

5.00 2.0(  LEAD)
SEE NOTE 8

(3.3)

(9.1)

BEAM DIRECTION

(15.25)(1.625)

12.00 - .25
.13+

(26.13)

28

(13.0)

15.4

59

STORAGE RING
SIDE

F.O.E. SIDE 

50 49

(8.0)
PENETRATION

(16.0)
PENETRATION

10.91 - .25
.13+

(5.5) LEAD
SEE NOTE 8

(1.75)
FILL SIDE GAP
BOTH SIDES
SEE NOTE 8

(.88)
FILL TOP AND
BOTTOM GAP
SEE NOTE 8

(.75)

(1.75)

(12.5)

.750

5357

51

52

61 58 6X

55 56
2X  2X

35
67

19

26
38

17

12

3 46

64 60

69 2X

8X

6X

8X
 
8X
 
8X

4X
 
16X
 
16X

24X  24X

  4X  16X  16X
2X  2X

4X

2X

2X  2X  2X

3 8X
SEE NOTE 8

62 2X

.343 ` .040

1.093 ` .040
.148 ` .020

.130 ` .020

74

73

72

33



STEP 1
SCALE 1 : 4

STEP 2
SCALE 1 : 4

STEP 3
SCALE 1 : 4

STEP 4
SCALE 1 : 4

STEP 5
SCALE 1 : 4

STEP 6
SCALE 1 : 4

FINISHED BRICK ASSEMBLY
SCALE 1 : 4

FINISHED BLOCK ASSEMBLY
SCALE 1 : 4

A B C D

1

2

SR-FE-RCO-3210 B
DRAWING/PART NUMBER REVISION

SHEET           OF2 2 
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ESH&Q
RISK LEVEL A-1

BRICK COLOR REFERENCE

PART NO. REF. COLOR DIMENSIONS
SR-FE-RCO-3264 GREEN 2.00" X 4.00" X 5.50"
SR-FE-RCO-3262 RED 2.00" X 4.00" X 5.50"
SR-FE-RCO-3269 YELLOW .94" X 2.00" X 5.50"
SR-FE-RCO-3276 ORANGE 1.98" x 2.00" X 5.50"

NOTE: COLOR OF LEAD BRICKS ON THIS DRAWING IS USED AS A VISUAL AID FOR
    ASSEMBLY ONLY; MAY NOT REFLECT ACTUAL FINISH COLOR OF BRICKS.

66

71

MOUNT STRAPS,
AND TIGHTEN

MOUNT STRAPS AND TIGHTEN

59

6X

6X

SHIM WELDMENT SUPPORTS,
AS REQUIRED, SEE NOTE 9.

63
6

68
6

65

SHIM ALL OUTER BRICKS
TO STIFFENER PLATE,

AS REQUIRED, FOR CLOSE FIT
SEE NOTE 9.

6X

6X



SECTION A-A
SCALE 1 : 6

A A

 STAGE, X-YSR-FE-STG-1300112
 STAND ASSEMBLYSR-FE-SP-1422111
Stainless Steel, 304 per ASTM 
A479

PLATE, MOUNTINGSR-FE-SLT-1421210

 SLIT, ASSEMBLYSR-FE-SLT-140119
SEE SR-PI-GRT-0001GROUTSR-FE-SLT-1300-01A/R8
304 SSTSAFETY WIRE, 2.75" PI-WIRE-000247
COPPER, OFHCGASKET, COPPER, 4.01 ID (6.00 CF)PI-GSKT-000626
300 Series SST, Silver PlFlange 12-Point ScrewIFI 115 - 5/16 - 24 - 2325
Mild Steel, Zinc PlHexagon Socket Head Cap ScrewANSI B18.3 - 3/8 - 16 UNC - 3/4 HS HCS84
300 Series SST, Silver PlPlain Washer (Inch )Type A and BANSI B18.22.1 - 5/16 - narrow - Type B323
300 Series SST, Silver PlHex Nuts (Inch Series) Hex NutANSI B18.2.2 - 5/16 - 24322
Mild Steel, Zinc PlHex Nuts (Inch Series) Hex Jam NutANSI B18.2.2 - 1 - 1241

PARTS LIST
MATERIALDESCRIPTIONPART NUMBERQTYITEM

A B C D

1

2

SLIT,ASSEMBLY

SR-FE-SLT-1400 C
DRAWING/PART NUMBER REVISION

SHEET           OF1 1 

DRAWN BY

CHECKED BY

VACUUM
APPROVAL
ENGINEER
APPROVAL

SUPERVISOR
APPROVAL

J TUOZZOLO

D
WBS#

DIMENSIONAL TOLERANCES 
 X. `  0.060
.X `  0.030

.XX `  0.015
.XXX `  0.005

ANGULAR TOLERANCE 
`  .5~

FINISH

THIRD ANGLE
PROJECTION

10/24/2013

BROOKHAVEN NATIONAL LABORATORY
BROOKHAVEN SCIENCE ASSOCIATES

UPTON, NEW YORK 11973
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PROJECT: NSLS-II ESH&Q
RISK LEVEL

NEXT ASSY: QA APPROVAL

STORAGE RING
FRONT ENDS, SLIT

J FABIJANIC 11/2013
H HSEUH 11/2013
C.AMUNDSEN 11/2013
S SHARMA 11/2013

A ACKERMAN 11/2013
J HAWKES 11/2013

1.03.04.07.03 A-2

SR-FE-EPU21-1000

REVISION HISTORY
REV DESCRIPTION DATE DESIGNER CHECKED BY ENGINEER

A RELEASE PER ECO-001790 11/2013 J TUOZZOLO J FABIJANIC C.AMUNDSEN
B REVISED PER ECO-002428 7/2014 J TUOZZOLO C AMARITO C.AMUNDSEN
C REVISED PER ECO-003183 5/2015 FAUSSETE AMARITO HUSSAIN

(12.250 [311.15 mm])

(12.250 [311.15 mm])

(4X n 1.38 THRU)

(1.250 [31.75 mm])

(1.250 [31.75 mm])

17.000 ` .125 431.80 ` 3.175 mm[ ]

(14.750 [374.65 mm])
1.125 ` .125 28.58 ` 3.175 mm[ ]

47.410 [1204.23 mm]
CL OF BODY

(38.250 [971.55 mm])

17.000 ` .125 431.80 ` 3.175 mm[ ]

(14.750 [374.65 mm])
1.125 ` .125 28.58 ` 3.175 mm[ ]

11
1

12
1

9
1

5
32

3
32

2
32

1
4

4
8

8
A/R

(19.720 [500.88 mm])

FRONT END CENTERLINE

1.000 [25.40 mm]

NOTES:
 
1. ITEM IDENTIFICATION: METAL STAMP, SCRIBE OR ELECTRO-ETCH PART NO AND 
    APPLICABLE REV LTR USING .25 HIGH CHARACTERS. 
 
2. USE ITEM 6 (COPPER GASKET) WHEN ASSEMBLING Ø 6.00 C.F. FLANGES.
  
3. INSTALL ITEM 7 (SAFETY WIRES) AFTER FINAL ALIGNMENT.
 
4. ALL VACUUM COMPONENTS MUST BE CLEANED, BAKED AND PACKAGED PER LT-ENG-RSI-SR-VA-002 
    PRIOR TO INSTALLATION.
 
5. INSTALL COVER PLATES W/ GASKETS (PI-FLG-0080).
 
6. AFTER FINAL ALIGNMENT, TORQUE 1-12 NUTS TO 300 FT-LB.
 
7. FLANGE REQUIREMENTS: THE TIGHTENING PROCESS MUST BE DONE GRADUALLY 
    IN 1/4 TO 1/2 TURN INCREMENTS IN AN ALTERNATING CRISS-CROSS PATTERN
    UNTIL 15 FT-LB IS ACHIEVED ON 5/16-24 HARDWARE.
 
8. USE NUT PLATES WHERE POSSIBLE (PI-NUT-0018).
 
9. FIELD FIT WATER LINES AFTER INSTALLATION.

SEE NOTE 6

SEE NOTE 1

6
2

(47.244 [1200.00 mm])
BEAM HEIGHT

7
4

10
2

(40.767 [1035.48 mm])

(.168 [4.26 mm]) (2.517 [63.93 mm])

(17.435 [442.85 mm])

C

C



SECTION A-A
SCALE 1 : 6

A A

 STAGE, X-YSR-FE-STG-1300112
 STAND ASSEMBLYSR-FE-SP-1422111
 SLIT BODY ASSEMBLYSR-FE-SLT-1451110
SEE SR-PI-GRT-0001GROUTSR-FE-SLT-1350-01A/R9
Stainless Steel, 304 per ASTM A479PLATE, MOUNTINGSR-FE-SLT-142128
304 SSTSAFETY WIRE, 2.75" PI-WIRE-000247
COPPER, OFHCGASKET, COPPER, 4.01 ID (6.00 CF)PI-GSKT-000626
300 Series SST, Silver PlFlange 12-Point ScrewIFI 115 - 5/16 - 24 - 2325
Mild Steel, Zinc PlHexagon Socket Head Cap ScrewANSI B18.3 - 3/8 - 16 UNC - 3/4 HS HCS84
300 Series SST, Silver PlPlain Washer (Inch )Type A and BANSI B18.22.1 - 5/16 - narrow - Type B323
300 Series SST, Silver PlHex Nuts (Inch Series) Hex NutANSI B18.2.2 - 5/16 - 24322
Mild Steel, Zinc PlHex Nuts (Inch Series) Hex Jam NutANSI B18.2.2 - 1 - 1241

PARTS LIST
MATERIALDESCRIPTIONPART NUMBERQTYITEM

A B C D

1

2

SLIT,ASSEMBLY

SR-FE-SLT-1450 C
DRAWING/PART NUMBER REVISION

SHEET           OF1 1 

DRAWN BY

CHECKED BY

VACUUM
APPROVAL
ENGINEER
APPROVAL

SUPERVISOR
APPROVAL

J TUOZZOLO

D
WBS#

DIMENSIONAL TOLERANCES 
 X. `  0.060
.X `  0.030

.XX `  0.015
.XXX `  0.005

ANGULAR TOLERANCE 
`  .5~

FINISH

THIRD ANGLE
PROJECTION

10/25/2013

BROOKHAVEN NATIONAL LABORATORY
BROOKHAVEN SCIENCE ASSOCIATES

UPTON, NEW YORK 11973
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PROJECT: NSLS-II ESH&Q
RISK LEVEL

NEXT ASSY: QA APPROVAL

STORAGE RING
FRONT ENDS, SLIT

J FABIJANIC 10/2013
H HSEUH 10/2013
C.AMUNDSEN 10/2013
S SHARMA 10/2013

A ACKERMAN 10/2013
J HAWKES 10/2013

1.03.04.07.03 A-2

SR-FE-EPU21-1000

REVISION HISTORY
REV DESCRIPTION DATE DESIGNER CHECKED BY ENGINEER

A RELEASE PER ECO 001790 11/2013 J TUOZZOLO J FABIJANIC C.AMUNDSEN
B REVISED PER ECO-002428 7/2014 J TUOZZOLO C AMARITO C.AMUNDSEN
C REVISED PER ECO-003183 5/2015 FAUSSETE AMARITO HUSSAIN

(12.250 [311.15 mm])

(12.250 [311.15 mm])

(4X n 1.38 THRU)

(1.250 [31.75 mm])

(1.250 [31.75 mm])

17.000 ` .125 431.80 ` 3.175 mm[ ]

(14.750 [374.65 mm])

1.125 ` .125 28.58 ` 3.175 mm[ ]

(38.250 [971.55 mm])

17.000 ` .125 431.80 ` 3.175 mm[ ]

(14.750 [374.65 mm])

1.125 ` .125 28.58 ` 3.175 mm[ ]

(19.720 [500.88 mm])

FRONT END CENTERLINE

1.000 [25.40 mm]

5
32

3
32

2
32

4
8

10
1

1
4

11
1

9
A/R

NOTES:
 
1. ITEM IDENTIFICATION: METAL STAMP, SCRIBE OR ELECTRO-ETCH PART NO AND 
    APPLICABLE REV LTR USING .25 HIGH CHARACTERS. 
 
2. USE ITEM 6 (COPPER GASKET) WHEN ASSEMBLING Ø 6.00 C.F. FLANGES.
  
3. INSTALL ITEM 7 (SAFETY WIRES) AFTER FINAL ALIGNMENT.
 
4. ALL VACUUM COMPONENTS MUST BE CLEANED, BAKED AND PACKAGED PER LT-ENG-RSI-SR-VA-002 
    PRIOR TO INSTALLATION.
 
5. INSTALL COVER PLATES W/ GASKETS (PI-FLG-0080).
 
6. AFTER FINAL ALIGNMENT, TORQUE 1-12 NUTS TO 300 FT-LB.
 
7. FLANGE REQUIREMENTS: THE TIGHTENING PROCESS MUST BE DONE GRADUALLY 
    IN 1/4 TO 1/2 TURN INCREMENTS IN AN ALTERNATING CRISS-CROSS PATTERN
    UNTIL 15 FT-LB IS ACHIEVED ON 5/16-24 HARDWARE.
 
8. USE NUT PLATES WHERE POSSIBLE (PI-NUT-0018).
 
9. FIELD FIT WATER LINES AFTER INSTALLATION.

SEE NOTE 6

SEE NOTE 1

6
2

(47.244 [1200.00 mm])
BEAM HEIGHT

47.078 [1195.78 mm]
CL OF BODY

8
2

12
1

7
4

(40.434 [1027.03 mm])

(2.184 [55.48 mm])

(17.435 [442.85 mm])

(.168 [4.26 mm])

C

C



SIDE VIEW
(SHIELDING NOT SHOWN FOR CLARITY)

SCALE 1 : 5

SECTION A-A

ISO VIEW
SCALE 1 : 8

BACK VIEW

SECTION B-B
SCALE 1 : 5

Steel, MildHex Nuts (Inch Series) Hex Jam NutANSI B18.2.2 - 1/2 - 13361
STAINLESS STEEL TYPE 
304 PER ASTM A240

PLATE,INTERFACE, STAND, (DS)SR-FE-SS-2701160

STAINLESS STEEL TYPE 
304 PER ASTM A240

PLATE, INTERFACE, STAND, (US) SR-FE-SS-2703159

Steel, MildPlain Washer (Inch )Type A and BANSI B18.22.1 - 1/4 - Regular - Type B458
Steel, MildHex Cap ScrewANSI B18.2.1 - 1/4-20 UNC - 0.75457
SteelDIVIDER, CABLE TRAYPI-CBLT-0002156
GenericTRAY, CABLE, 5FTPI-CBLT-0001-03155
   154
 SAFETY SHUTTER, ASSYSR-FE-SS-3000153
   152
 VALVE, RIGHT ANGLE, 2.75 FLANGESR-VA-VLV-0001251
HR Steel, Per ASTM A36PLATE, MTG, COLLIMATORSR-FE-SS-2313148
Steel "C" CHANNEL, 4.00 x 
1.72 x .321, Per ASTM A36

SUPPORT, CHANNEL, MTG PLATESR-FE-SS-2312247

 SAFETY SHUTTER, ASSYSR-FE-SS-2900146
304 SSTCROSS, WELDMENTSR-FE-SS-2176145
 STAND WELDMENT, SAFETY SHUTTERSR-FE-SP-2620144
ALUM, 6061-T651 PER 
ASTM B209

BLOCK, INTERFACE, STANDSR-FE-SS-2702343

Steel, 4140 Zinc PlROD, THREADED, 1-8 UNC-2A, 6.5" SR-FE-SP-0032642
Steel, 4140 Zinc PlROD, THREADED, 1-8 UNC-2A, 7.5"SR-FE-SP-0031841
 PUMP ASSY, COMSR-FE-PMP-0020140
Steel, Mild, Zinc PlNUT,SAFETY WIRESR-FE-MSK-00222839
 COLLIMATOR, LEAD, LCO2, 1" X 3"SR-FE-CO-1600138
 WELDED, BELLOWS, 6" CF FLGSR-FE-BLW-0039237
12L14 Hardened Steel, Zinc 
Pl

WASHER, SPHERICAL, 1"PI-WSHR-00112836

304 SSTSAFETY WIRE, 3" PI-WIRE-00021435
 VALVE, LOW PWR SOLENOIDPI-VLV-0017234
 VALVE, FAST SHUTTERPI-VLV-0002133
304 SSTTEE, 2.75 CF FLANGE FITTINGPI-TEE-0008132
 HAL 201 CHANNEL PROBE & RF HEADPI-RGA-0001131
COPPER, OFHCGASKET, COPPER, 4.01 ID (6.00 CF)PI-GSKT-00061130
COPPER, OFHCGASKET, COPPER, 1.45 ID (2.75 CF)PI-GSKT-0003829
 GAUGE, COLD CATHODE, SERIES 77PI-GAGE-0003128
 GAUGE, PIRANIPI-GAGE-0001127
Stainless Steel, Type 304 
Per ASTM A240

FLANGE, BLANK,  NR, DIA. 2.75 CFPI-FLG-0003126

SST, AusteniticFLANGE, NON-ROTATABLE, 6 IN, BLANKPI-FLG-0001125
304 SSTELBOW, 2.75 CF FLANGE FITTINGPI-ELB-0030124
300 Series SST, Silver PlHex Flange Screw - Regular Thread - 

Metric
IFI 536 - M8x1.25 x 353223

300 Series SST, Silver PlFlange 12-Point ScrewIFI 115 - 5/16 - 24 - 212822
300 Series SST, Silver PlFlange 12-Point ScrewIFI 115 - 1/4 - 28 - 1 1/24821
Steel, Mild, Zinc PlBeveled WasherANSI/ASME B18.23.1 - 3/81619
SSTHexagon Socket Set Screw - Half Dog 

Point
ANSI B18.3 - 3/8-16 UNC x 0.752418

Steel, Mild, Zinc PlHexagon Socket Head Cap ScrewANSI B18.3 - 3/8 - 16 UNC - 1 1/4 HS 
HCS

2217

Steel, Mild, Zinc PlHexagon Socket Head Cap ScrewANSI B18.3 - 10-32 UNF - 1.25 HS HCS416
SSTPlain Washer (Inch )ANSI B18.22.1 - 5/16 - narrow12815
Steel, Mild, Zinc PlPlain Washer (Inch )ANSI B18.22.1 - 3/8 - wide614
Steel, Mild, Zinc PlPlain Washer (Inch )ANSI B18.22.1 - 3/8 - narrow2213
SSTPlain Washer (Inch )ANSI B18.22.1 - 1/4 - narrow4812
Steel, Mild, Zinc PlPlain Washer (Inch )ANSI B18.22.1 - 1 - narrow1410
Steel, Mild, Zinc PlHelical Spring Lock WashersANSI B18.21.1 - 0.375128
SSTHex NutANSI B18.2.2 - 5/16 - 241287
SSTHex NutANSI B18.2.2 - 1/4 - 28486
Steel, Mild, Zinc PlHex NutANSI B18.2.2 - 1 - 8105
Steel, Mild, Zinc PlHex Jam NutANSI B18.2.2 - 1 - 844
Steel, Mild, Zinc PlHex Cap ScrewANSI B18.2.1 - 3/8-16 UNC - 1.2563
Steel, Mild, Zinc PlHex Cap ScrewANSI B18.2.1 - 1/2-13 UNC - 1.532

PARTS LIST
MATERIALDESCRIPTIONPART NUMBERQTYITEM

A A

B

B

A B C D

1

2

SR-FE-SS-2700 D
DRAWING/PART NUMBER REVISION

SHEET           OF1 1 

DRAWN BY

CHECKED BY

VACUUM
APPROVAL
ENGINEER
APPROVAL

SUPERVISOR
APPROVAL

A.DESANTIS

E
WBS#

DIMENSIONAL TOLERANCES 
 X. `  0.060
.X `  0.030

.XX `  0.015
.XXX `  0.005

ANGULAR TOLERANCE 
`  .5~
FINISH

THIRD ANGLE
PROJECTION

10/19/2012

BROOKHAVEN NATIONAL LABORATORY
BROOKHAVEN SCIENCE ASSOCIATES

UPTON, NEW YORK 11973
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PROJECT: NSLS-II ESH&Q
RISK LEVEL

NEXT ASSY: QA APPROVAL

STORAGE RING
FRONT END, SAFETY SHUTTER

C AMARITO 10/2013
H HSEUH 10/2013
C.AMUNDSEN 10/2013
S SHARMA 10/2013
A ACKERMAN 10/2013
E CHESWICK 10/2013

1.03.04.07.03 A1

SR-FE-IVUN1-1300

REVISION HISTORY
REV DESCRIPTION DATE DESIGNER CHECKED BY ENGINEER

A RELEASE PER ECO-001720 10/2013 J TUOZZOLO C AMARITO C.AMUNDSEN
B REVISED PER ECO-001819 11/2013 J TUOZZOLO C AMARITO C.AMUNDSEN
C REVISED PER ECO-001976 1/2014 D. PULEO C AMARITO G. DACOS
D REVISED PER ECO-002918 3/2015 FAUSSETE AMARITO C.AMUNDSEN

46
1

38
1

33
1

26
1

32
1

42
6

5
10

39
28

36
28

10
14

(6.000 [152.40])

(5.000 [127.000]) (61.250 [1555.75])

(9.500 [241.30])

(1.250 [31.75])

( n 1.500 THRU)

25
1

40
1

27
1

21
48

12
48

6
48

44
1

37
2

45
1

34
2

35
14

17
22

13
22

19
16

4
4

3
6

8
12

14
6

NOTES:
 
1. ITEM IDENTIFICATION: METAL STAMP, SCRIBE OR ELECTRO-ETCH PART NO AND 
    APPLICABLE REV LTR USING .25 HIGH CHARACTERS. 
 
2. USE ITEM 30 (COPPER GASKET) WHEN ASSEMBLING Ø 6.00 C.F. FLANGES (12 PLC'S).
 
3. USE ITEM 29 (COPPER GASKET) WHEN ASSEMBLING n 2.75 C.F. FLANGES (8 PLC'S).
 
4. INSTALL SAFETY WIRES AFTER FINAL ALIGNMENT.
 
5. ALL VACUUM COMPONENTS MUST BE CLEANED, BAKED AND BAGGED  PER LT-ENG-RSI-SR-VA-002 
    PRIOR TO INSTALLATION.
 
6. INSTALL COVERPLATES W/ GASKETS (PI-FLG-0080).
 
7. RAISE PUMP SUPPORT TO ACCEPT FULL WEIGHT OF PUMP. CONFIRM A MINIMUM
    OF .25" ADDITIONAL SPRING TRAVEL.
 
8. AFTER FINAL ALIGNMENT, TORQUE NUTS TO 300 FT-LB.
 
9. FLANGE REQUIREMENTS: THE TIGHTENING PROCESS MUST BE DONE GRADUALLY 
    IN 1/4 TO 1/2 TURN INCREMENTS IN AN ALTERNATING CRISS-CROSS PATTERN
    UNTIL 15 FT-LB IS ACHIEVED ON 5/16-24 AND 12 FT-LB ON 1/4-28 HARDWARE.
 
10. USE NUT PLATES WHERE POSSIBLE (PI-NUT-0018, PI-NUT-0020)

(10.744 [272.90])

8.494 [215.75]
7.744 [196.70]47

2

31
1

28
1

48
1

16
4

51
2

22
128

15
128

7
128

(20.380 [517.65])

(40.438 [1027.11])

(12.00 [304.80])

(1.00 [25.40])2X 

(16.12 [409.40])

(.934 [23.72])

SEE NOTE 8

SEE NOTE 1

FINAL ASSY LENGTHS SHOWN

BEAM CENTER LINE

3.62 [91.93]

46.619 [1184.13]

(46.244 [1174.60])

(3X 3/4-10 UNC - 2B THRU)

10.750 [273.05]

48.928 [1242.77]

71.546 [1817.27]EDGE OF TABLE TOP

71.782 [1823.27]

24
1

29
8

41
8

10
14

5
10

39
28

36
28

18
24

(.5 [12.70])2X (70.750 [1797.05])

REF   REF   REF   REF

BEAM DIRECTION

51
2 REF

22
128

15
128

7
128

REF    REF

55
1

56
1

57
4

58
4

23
32

30
11

53
1

26.310 [668.28]

C

59
1

60
161

3

2
3

43
3

REF

17
22

8
12

13
22

REF    REF    REF

C
C

C

C CC

C
C

C

C

C

C

(1.000 [25.40])

B

B



 
SCALE 1 : 5

VIEW B-B
 

SECTION A-A

Steel, MildMetric Hex Cap ScrewANSI B18.2.3.1M - M8 x 1.25 x 20250
SteelROD, 1/2"-13 UNC-1A X 5.0" LGPI-ROD-0022449
STAINLESS STEEL 
TYPE 304

CROSS, 4 WAY, TUBULAR, 2.75 CFPI-CROSS-0015148

STEEL, GR 8, ZINC PLSCR, HEX CAPANSI B18.2.1 - 1/2-13 UNC - 1.75447
SteelSWIVEL LEVELING MOUNT, 5/16-18 X 2"PI-STD-0004146
 VALVES, ALL METAL GATE VALVE, DN100, 

NR DIA. 6.00 CF
SR-VA-VLV-0005145

Stainless Steel, Type 
304, PER ASTM A240

FLANGE, ZERO LENGTH REDUCER, 6" CF 
TO 2.75" CF

SR-VA-TSP-0013144

 PUMP, TITANIUM SUBLIMATORSR-VA-TSP-0001143
 SUPPORT STAND WELD, GV (DN 100)SR-VA-STD-1172142
 STAND, GV SUPPORT, WELDSR-VA-STD-1170141
 SUPPORT ASSY, S3 EXIT, DWNSTRMSR-VA-STD-1162140
 SUPPORT ASSY, S3 EXIT, FIXEDSR-VA-STD-1161139
 SUPPORT ASSY, S3 EXIT, UPSTRMSR-VA-STD-1160138
 PUMP. ION, 200 L/S 6.00 CF, VAC CHMSR-VA-PMP-2013137
 ELBOW, MITEREDSR-VA-PMP-0028136
 CROSS, 4-WAY, TUBULAR BODY, 6.00 CFSR-VA-CHM-0308135
 CHM, S3 EXIT (UNDULATOR) WELDMENTSR-VA-CHM-0305134
 S3 EXIT PIPE EXT, WELDMENTSR-VA-CHM-0304133
 BELLOWS, WELD, 6.00 CF X 6.00 NOM 

LENGTH
SR-VA-BLW-0003132

 ABSORBER, UNDULATORSR-VA-ABSW-2001131
 VALVE, ALL METAL ANGLE, EASY CLOSEPI-VLV-0023130
 STOP, PHOTON BEAMPI-VLV-0027129
SST, SILVER PLSCR, FLANGE, 12-PT, .250-28 X .88PI-SCR-00541828
SST, SILVER PLSCR, FLANGE, 12-PT, .250-28 X 1.25PI-SCR-00532427
 PLATE NUT, 2.75 CFPI-NUT-00201226
STAINLESS STEELPLATE NUT, 3.37 CFPI-NUT-0019425
STAINLESS STEELPLATE NUT, 6.00 CFPI-NUT-00184824
 GASKET, COPPER, 4.01 ID (6.00 CF)PI-GSKT-0006923
 GASKET, COPPER, 2.01 ID (3.37 CF)PI-GSKT-0004122
 GASKET, COPPER, 1.45 ID (2.75 CF)PI-GSKT-0003621
 GAUGE, COLD CATHODEPI-GAGE-0002120
 GAUGE, PIRANIPI-GAGE-0001119
 FLANGE, ZERO LENGTH REDUCER, 6" CF 

TO 2.75" CF
PI-FLG-0042118

 FLANGE, BLANK,  NR, DIA. 2.75 CFPI-FLG-0003217
SST TYPE 304, 
SILVER PL

SCR, FLANGE, 12 PTIFI 115 - 5/16 - 24 - 29616

SST TYPE 304, 
SILVER PL

SCR, FLANGE, 12 PTIFI 115 - 5/16 - 24 - 1 3/4815

SST TYPE 304WASHER, LOCK, HELICAL SPRING, METRICASME B18.21.2M - 8214
SST TYPE 304WASHER, LOCK, HELICAL SPRINGASME B18.21.1 - 1/4413
STEEL, GR 8, ZINC PLWASHER, LOCK, HELICAL SPRINGASME B18.21.1 - 1/2812
STEEL, GR 8, ZINC PLSCR, SET, OVAL PTANSI B18.3 - 3/8-16 UNC x 1.75111
SST TYPE 304WASHER, PLAIN, METRICANSI B18.22M - 8 N5010
SST TYPE 304WASHER, PLAINANSI B18.22.1 - 5/16 - narrow - Type A1049
STEEL, GR 8, ZINC PLWASHER, PLAINANSI B18.22.1 - 3/8 - narrow - Type A18
SST TYPE 304WASHER, PLAINANSI B18.22.1 - 1/4 - narrow - Type B427
SST TYPE 304WASHER, PLAINANSI B18.22.1 - 1/4 - Regular - Type B46
STEEL, GR 8, ZINC PLWASHER, PLAINANSI B18.22.1 - 1/2 - wide - Type A165
SST TYPE 304SCR, CAP, HEX HD, METRICANSI B18.2.3.1M - M8 x 1.25 x 35484
STEEL, GR 8, ZINC PLNUT, HEXANSI B18.2.2 - 3/8 - 1613
STEEL, GR 8, ZINC PLNUT, HEXANSI B18.2.2 - 1/2 - 13122
SST TYPE 304SCR, HEX CAPANSI B18.2.1 - 1/4-20 UNC - 1.2541

PARTS LIST
MATERIALDESCRIPTIONPART NUMBERQTYITEM

A
A

B B

A B C D

1

2

SR-VA-CHM-3210 D
DRAWING/PART NUMBER REVISION

SHEET           OF1 1 

DRAWN BY

CHECKED BY

VACUUM
APPROVAL
ENGINEER
APPROVAL

SUPERVISOR
APPROVAL

C. LONGO

E
WBS#

DIMENSIONAL TOLERANCES 
 X. `  0.060
.X `  0.030

.XX `  0.015
.XXX `  0.005

ANGULAR TOLERANCE 
`  .5~
FINISH

THIRD ANGLE
PROJECTION

5/1/2012

BROOKHAVEN NATIONAL LABORATORY
BROOKHAVEN SCIENCE ASSOCIATES

UPTON, NEW YORK 11973
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PROJECT:  ESH&Q
RISK LEVEL

NEXT ASSY: QA APPROVAL

STORAGE RING
VACUUM SYSTEMS, CHAMBERS

C. AMARITO 6/2012
H. HSEUH 6/2012
C. HETZEL 6/2012
H. HSEUH 6/2012

N. GMUR 6/2012
E. CHESWICK 6/2012

1.03.04.03.01 A1

 

REVISION HISTORY
REV DESCRIPTION DATE DESIGNER CHECKED BY ENGINEER

A RELEASE PER ECO-000728 6/2012 C. LONGO C. AMARITO C. HETZEL
B REVISED PER ECO-000827 7/2012 C. LONGO C. AMARITO C. HETZEL
C REVISED PER ECO-001015 11/2012 J TUOZZOLO C AMARITO C. HETZEL
D REVISED PER ECO-002989 3/2015 C. LONGO C. AMARITO C. HETZEL
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NOTES:
 
1.  ALL ORDINATE DIMENSIONS ARE TAKEN FROM THE CENTER OF THE 
     LONG (EVEN CELL) OR SHORT (ODD CELL) STRAIGHT SECTION AS NOTED.
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(1.18 [30.0 mm]) CENTERED ABOUT THE
STRAIGHT CENTERLINE WITHIN +/-.02 [0.5mm]
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	SR-FE-EPU02-1000
	SR-FE-MSK-3200
	SR-FE-PSH-3000
	SR-FE-RCO-3210
	SR-FE-SLT-1400
	SR-FE-SLT-1450
	SR-FE-SS-2700
	SR-VA-CHM-3210

