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Abstract 

 The LCLS Injector Wall Area requires several modifications in the new radiation shielding wall 
and in Penetration 20-17.  These changes allow services to safely pass through these shielded areas.  
The shielding wall is made up of two sections, Wall “A” and Wall “B” and is constructed of concrete, 
steel, and lead.  There are two alignment penetrations in the shielding wall and they are filled with 
concrete and lead during operation.  There two laser penetrations and they have a 3 inch diameter 
opening at all times.  There is one beamline penetration and it has a 1.5 inch diameter opening at all 
times.  The last penetration in the wall has four waveguides and three square conduits and the balance 
filled with borated polyethylene.  The Penetration 20-17 in the ceiling of the linac will have three 
waveguides and five 4.5” outside diameter conduits and 16” of borax shielding at the top. 
 
Introduction 
 
 The injector area is shielded from the SLAC linac during operation by a wall made of concrete, 
steel, and lead (SLAC drawings SA-380-100-03, SA-380-100-04, and SA-380-100-05).   It is necessary 
to make holes in this wall to connect the LCLS injector to the SLAC linac and to run services between 
the  two areas.  The shielding wall was approved to allow people access to the Sector 20 vault area, 
where the LCLS injector will be built, during the operation of the SLAC linac.  It is necessary to 
modify this wall as part of the building and installation of the LCLS injector.  The following charts and 
information will show these changes.  This document is a plan to implement the work needed to answer 
the concerns of SLAC Radiation Physics Technical Note RP-TN-**, Penetration Issues in LCLS 
Injector Area during LINAC/PEP-II Operation, by X. S. Mao, A. A. Prinz, and H. Vinke.  
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Figure 1      Layout of LCLS Injector and Shielding Wall 
________________________________ 
* Work supported in part by the DOE Contract DE-AC02-76SF00515. 
This work was performed in support of the LCLS project at SLAC 
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Figure 2      Sector 20 Shielding Wall “A” and Shielding Wall “B”
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Table 1  Penetrations through the shielding wall 

 
Proposal presented 

to RSC  
# RSC approval 

(3/2003) 
As built 
(8/2004) 

Allowed by RP  
(June 2005) 

Final Plan 6/29/05 
By RMB 

3” OD Alignment 
penetrations. 
Open only during 
installation of 
injector beamline. 

 
2 

To be 
blocked 
during 
LINAC/PEP-
II operation. 

3” 
penetrations 
filled with 
concrete 
and lead 

To be blocked during 
LINAC/PEP-II operation. 

Remains as built: 3”OD concrete 
plug; Pb plug to fill Pb section; 
RSWCF required for removal 
 

3” OD Laser 
Penetrations. 

2 Ray-trace 
studies used 
3” opening, 
Approved by 
RSC, Open at 
all times. 

6” 
penetrations 
filled with 
concrete 
and lead 

Allow to have 3” opening. Remove 6” plug; install 3”OD x 
.125” wall straight steel tube in 
wall; concrete filled on outside 
of tube; Pb filled around outside 
of tube in Pb section; No gaps 
between tube and Pb; hole to 
remain open at all times; locate 
center +/- .21” of proposed 
location [1] 

1” OD beam tube. 1 Required by 
RSC to be 
blocked 
before 
installing PPS 
stopper.  

6” 
penetration 
filled with 
concrete 
and lead 

Allow to have 1.5” opening 
(including ¼ in clearance 
around the 1” OD tube), 
and lock one PPS stopper 
in beamline (diameter=2”) 
between concrete walls 1 
and 2. 

Remove 6” plug; install 
1.375”ID x .125” wall 
straight steel tube in wall; 
concrete filled on outside 
of tube; install 1.0” OD 
tube through wall; Pb 
filled around outside of 
1.5” tube in Pb section; 
not gaps between tube 
and Pb; hole to remain 
open at all times & 
blocked by 2” dia PPS 
stopper +/- .02” relative to the 
1.5” ID tube [2] 

Waveguides 
and utilities. 

 3” OD 
penetrations 
for 
waveguides 
and utilities 
used in 
calculations 
approved by 
RSC. 

16” × 12” 
penetration 
filled with 
concrete 
blocks, and 
3 
penetrations 
(1” OD) 
and 1 
penetration 
(1.5” OD) 
through 
concrete. 

Allow to have 4 
penetrations  
(2” × 5”) for waveguides 
and 3 (4” × 4”) 
penetrations for cabling, 
fill gaps in as-built 
penetration with borated 
poly. Random gaps 
between the 
polyethylene bricks shall 
account for a maximum 
of 20% of the space. 

Remove concrete blocks; 
install 4ea S-band 
waveguides; install 3 
each 4” square conduits 
for cabling; fill 
penetration with borated 
poly; random gaps 
between poly sheets shall 
not exceed 20% of space. 
No Fe shielding required 
 

  
Notes: 
1. Need to secure 6” OD concrete plug in wall. 
2. Need to secure 1.50 ID steel tube to prevent slide out; Need to secure 6” OD concrete plug in wall. 
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Figure 3     Location of Laser, Alignment, and Beam Penetrations 
 
 
Table 2  Dimensions of Laser, Alignment, and Beam Penetrations 
 
Penetration/Dim 
(in)  A B D1  

[1] P1 D2  
[1] P2 

Laser - L1 2.62 3.0 24.0 14.0 24.0 0.0 
Laser - L2 2.62 3.0 24.0 14.0 14.0 10.0 
Alignment - A1 3.0 3.0 24.0 14.0 14.0 10.0 
Alignment - A2 3.0 3.0 24.0 14.0 24.0 0.0 
Beam Tube - Beam 1.38 1.63 24.0 14.0 14.0 10.0 

 
Notes: 
1. Area outside dimension B to be filled with concrete. 
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Injector Vault Waveguide Penetration 
 
 

 
Fig 4     Penetration without waveguide installed 
 
 

 
Fig 5     Penetration with waveguide & cableway installed 
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LCLS Sector 20 Shield Wall Implementation Plan  
 
Laser – L1 
 Remove the 14” lead wall of stacked bricks. 

Remove the 6” diameter concrete plug from Wall A. 
Remove the 6” diameter concrete plug from Wall B. 
Insert and align a 3” OD by 2.62” ID steel tube in Wall A. 
Alignment tolerance is .21” to proposed location. 
Add concrete to hold the tube into Wall A concrete. 
Insert and align a 3” OD by 2.62” ID steel tube in Wall B. 
Alignment tolerance is .21” to proposed location. 
Add concrete to hold the tube into Wall B concrete. 
When restacking the 14” lead wall position a steel box around L1. 
Slip a close fitting 4” by 4” x 14” long lead plug over the tube. 
Stack the rest of the box with lead bricks use sheet steel between layers. 

 
Laser – L2 
 Remove the 14” lead wall of stacked bricks. 

Remove the 6” diameter concrete plug from Wall A. 
Remove the 10” lead wall of stacked bricks. 
Remove the 6” diameter concrete plug from Wall B. 
Insert and align a 3” OD by 2.62” ID steel tube in Wall A. 
Alignment tolerance is .21” to proposed location. 
Add concrete to hold the tube into Wall A concrete. 
Insert and align a 3” OD by 2.62” ID steel tube in Wall B. 
Alignment tolerance is .21” to proposed location. 
Add concrete to hold the tube into Wall B concrete. 
When restacking the 14” lead wall position a steel box around L1. 
Slip a close fitting 4” by 4” x 14” long lead plug over the tube. 
Stack the rest of the box with lead bricks use sheet steel between layers. 
When restacking the 10” lead wall position a steel box around L1. 
Slip a close fitting 4” by 4” x 10” long lead plug over the tube. 
Stack the rest of the box with lead bricks use sheet steel between layers. 

 
Alignment – A1 
 Remove the 14” lead wall of stacked bricks. 

Remove the 3” diameter concrete plug from Wall A. 
Replace and secure the 3” diameter concrete plug in Wall A. 
Remove the 10” lead wall of stacked bricks. 
Remove the 3” diameter concrete plug from Wall B. 
Replace and secure the 3” diameter concrete plug in Wall B. 
When restacking the 14” lead wall position a steel box around A1. 
Slip a solid 4” by 4” x 14” long lead plug into the box. 
When restacking the 10” lead wall position a steel box around L1. 
Slip a solid 4” by 4” x 10” long lead plug into the box. 
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Alignment – A2 
 Remove the 14” lead wall of stacked bricks. 

Remove the 3” diameter concrete plug from Wall A. 
Replace and secure the 3” diameter concrete plug in Wall A. 
Remove the 3” diameter concrete plug from Wall B. 
Replace and secure the 3” diameter concrete plug in Wall B. 
When restacking the 14” lead wall position a steel box around A2. 
Slip a solid 4” by 4” x 14” long lead plug into the box. 

 
 

Beam Tube – Beam 
 Remove the 14” lead wall of stacked bricks. 

Remove the 6” diameter concrete plug from Wall A. 
Remove the 10” lead wall of stacked bricks. 
Remove the 6” diameter concrete plug from Wall B. 
Insert and align a 1.63” OD by 1.38” ID steel tube in Wall A. 
Alignment tolerance is .06” to proposed location. 
Add concrete to hold the tube into Wall A concrete. 
Insert and align a 1.63” OD by 1.38” ID steel tube in Wall B. 
Alignment tolerance is .06” to proposed location. 
Add concrete to hold the tube into Wall B concrete. 
When restacking the 14” lead wall position a steel box around Beam. 
Slip a close fitting 4” by 4” x 14” long lead plug over the tube. 
Stack the rest of the box with lead bricks use sheet steel between layers. 
When restacking the 10” lead wall position a steel box around Beam. 
Slip a close fitting 4” by 4” x 10” long lead plug over the tube. 
Stack the rest of the box with lead bricks use sheet steel between layers. 
Install the PPS stopper between Wall “A” and Wall “B”. 
Alignment tolerance is .02” relative to the 1.50” ID tube. 
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Fig 6     LCLS Sector 20 Shielding Wall
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Fig 7     Detail A 
 
 
 
 
 
 

 
 
 
 
Fig 8     Detail B 
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Fig 9     Typical Cross-Section, beam direction to the right 
 
 
 
 
 
 
 
 
 
 

 
 
Fig 10     Beam Tube through both shielding walls, beam direction to the right 
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Fig 11     Laser-L1 through both shielding walls, beam direction to the right  
 
 
 
 
 
 
 

 
 
Fig 12     Laser-L2 through both shielding walls, beam direction to the right  
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Fig 13     Alignment-A1 through both shielding walls, beam direction to the right  
 
 
 
 
 
 

 
 
Fig 14     Alignment-A2 through both shielding walls, beam direction to the right  
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LCLS Sector 20 PPS Stopper Implementation Plan 
 
The PPS Stopper consists of a stainless steel plug mounted in a vacuum can.  The plug can be moved in 
and out of the beamline by an external air cylinder.  When this device is installed and there is no 
electronic PPS control system the plug will be locked in the beamline position. 
 

 
 
Figure 15     PPS Stopper Assembly, SA-380-515-04 
 
The plug in the PPS Stopper is a piece of stainless steel which is 2” in diameter and 4” long. 
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Figure 16     PPS Stopper Plug, SA-380-515-13 
 
 
The PPS Stopper Assembly is installed as part of the Injector Wall Region Installation.  It should be 
aligned to +/- .02” on the location of the 1.38” tube which goes through Wall “A”. 
 
 
 
 



 

___________________________________________________________________________________________________ 
ESD 1.2-151-r0                                                                          Check the LCLS Project website to verify  
16 of 20  that this is the correct version prior to use. 
 

 
 
 
Figure 17     Wall Installation, SA-380-024-01 

PPS Stopper 
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LCLS Sector 20 Penetration 20-17 Implementation Plan  
 
Penetration 20-17 
 Remove the existing cables. 

In one half of the penetration install 3 waveguides (2.75” by 3.75” each). 
In the second half of the penetration install 5 conduits (4.5” outside diameter each). 
Install a steel plate around these features and 16” below the top of the penetration. 
Fill the top of the penetration 16” deep with bags of borax. 

 
 
 
 
 

 
 
Fig 18     Penetration 20-17 - waveguides, conduits, and shielding
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LCLS Sector 20 Extra Column Removal Plan  
 
There was a temporary column added during the installation of the concrete and steel shielding 
wall.  This column blocks Penetration 20-17.  It is not shown on SLAC drawing SA-380-101-03, 
but would be in a position just to the left of Item 3 on the drawing.  It has been determined that this 
column may be removed.  It has been determined that the column just in front of Item 3 may also 
be removed. 
 

 
 
Fig 19     LCLS Sector 20 Shielding Wall, SA-380-101-03 
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Fig 20     LCLS Sector 20 Extra Column, SA-380-101-50 
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Conclusions 
   
 The LCLS Injector Shielding Wall and Penetration 20-17 can be modified to allow services to pass 
through while still meeting the requirements of SLAC Radiation Physics Technical Note RP-TN-**, Penetration 
Issues in LCLS Injector Area during LINAC/PEP-II Operation, (Draft) July 6,2005. 
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