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1.0: Scope: 
 

This document describes the hardware to complete the installation of components in the 
LCLS Electron dump pit. Primarily emphasis is placed on aspects of the installation critical to 
the evaluation of radiation levels expected outside of the E-dump pit and the steel shielding 
configuration defining those radiation levels. 

 
2.0: Source Documents: 
 

The following documents provide the basis for this document; 
LCLS PRD 1.3-008 R3:  

Electron Dumpline Requirements 
LCLS PRD 1.1-011 R3:  

Electron Beam Loss in LCLS 
LCLS PRD 1.1-013 R0:  

Shielding Requirements for the Electron Beam Dump and Wall 1 
Radiation Physics Note RP-06-15: 

Shielding Design for LCLS 5 Kw Electron Beam Dump 
Radiation Physics Note RP-07-03: 

Safety Analysis for Safety Dump Line of the LCLS Facility 
 
3.0 Conventional Facilities – Beamline General Description: 
 

The Electron dump pit (E-pit) is located in the LCLS tunnel approximately 66 meters east of 
the end of the undulator. The E-pit is immediately in front of, and below, the radiation shield 
wall (Wall 1) separating the electron dumpline from the front end enclosure (FEE). 
 
The E-pit is a depression approximately 130 inches long (east-west) by 64 inches wide (north-
south). This depression is approximately 60 inches deep measured from the level of the tunnel 
floor. Immediately in front (up beam, west) of  the E-pit is a similar depression referred to as 
the “sump pit”. The E-pit is separated from the sump pit by a 36 in thick concrete wall. A 14 
inch wide notch in this wall, extending 54 inches below the tunnel floor level, allows for 
installation of the electron dump and its associated support and shielding hardware. A 6 inch 
wide ledge runs the perimeter of the E-pit depression to facilitate support of pit cover-
shielding. The floor of the E-pit is sloped downward toward the sump pit at 1/8 inch per foot. 
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The E-pit is offset approximately 49 inches south of the centerline of the tunnel such that it’s 
center is in line with the “negative zero degree” beamline. This is the only beamline addressed 
in this document. A mirror image E-pit exists for a future positive zero degree beamline on the 
north side of the tunnel centerline. The two pits are separated by a 36 inch thick concrete wall. 
 
The electron beam enters the E-pit, through the forward wall notch, at a 5 degree downward 
angle. The elevation of the electron beam at the forward edge of the E-pit is approximately 
33.6 inches below the level of the tunnel floor. 
 

 
 

FIGURE 1: E-pit 
 
  

4.0 Electron Beam Dump General Description: 
 

The electron beam dump is a block approximately 11.25 inch long by 6 inch wide and tall. 
Cooling channels are incorporated into the sides of the block and a burn through monitor 
(BTM) is attached to the rear of the block. The cooling supply and return, along with gas lines 
for the BTM, pass into the E-pit through the forward wall notch. 
 
The forward face of the E-Dump block is located 4 inches inside (downbeam) of the forward 
wall of the E-pit and approximately 34 inches below the tunnel floor. 
 

5.0 Roll-on Roll-off (RORO) Electron Dump Plug-Support: 
 

To ease the initial installation of the E-dump and eliminate the need to remove and replace 
large quantities of shielding steel should future access be required, the electron dump is 
designed to be inserted through the front wall of the E-pit. 
 
A steel structure is installed in the notch which creates an appropriately sized hole such that a 
steel shielding plug can be rolled into, and out of, the hole. The E-dump is supported from the 
end of the shielding plug. 
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5.1 RORO Support Structure: 
 

The RORO support structure performs a number of functions, primarily: 
 
1) Creates surfaces and features to guide and position the RORO plug when fully inserted in 

the E-pit, retracted for service and at intermediate positions. 
2) Creates a precisely sized and positioned rectangular hole in the forward wall notch to 

control the gaps to the RORO plug. 
3) Provides surfaces, projecting into the E-pit, for accurate stacking of the bulk E-pit 

shielding and to protect the electron dump from potential impact with that bulk shielding. 
4) Provides dams – forms for back filling, with high density concrete, of the forward wall 

notch. 
 

Two U shaped mounting wall plates are attached to the forward pit wall notch using Hilti 
epoxy anchors . One plate is located inside the pit and one on the sump pit side of the forward 
pit wall. A roller table and side walls are affixed to the inside of the “U” of the wall plates 
spanning the thickness of the forward wall. The roller table is supported by a secondary 
structure on the sump pit side of the forward pit wall. This entire assembly is aligned to 1/8” 
of nominal position with respect to the LCLS coordinate system and permanently secured. 
 
High density concrete is back filled between the bottom and sides of the forward E-pit wall 
notch and the steel roller table and side walls. Nominal void to be filled with high density 
concrete is 13.5 inches below the roller table and 1.0 inches between the side walls and the 
walls of the notch. 
 
A cover plate is attached to the side walls completing the RORO plug support - hole in the E-
pit front wall notch. Dam plates are affixed to the inside and sump pit side of the forward e-pit 
wall, above the support structure. The void between is filled with high density concrete from 
the cover plate to the top of the existing E-pit forward wall (approximately 12 inches above 
tunnel floor) completing the filling of the notch. 
 
 

 
 

 
Figure 2: RORO Support Structure 
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Figure 3: Forward E-pit Wall Section 
 
 

5.2 RORO Electron Dump Plug: 
 
The RORO electron dump plug is essentially a steel block 9.62 inches wide by 11.62 inches tall 
by 39 inches long with a 2.39 inch high by 2.12 inch wide hole, pitched down at 5 degrees, for 
passage of the electron beam to the electron dump. The electron dump is rigidly mounted on 
the back side of the plug. With the plug in the fully inserted position the forward face of the 
E-dump is approximately 4 inches beyond the rear, far side, of the E-pit wall (3 inches beyond 
the face of the RORO support inner wall plate). 
 
A 36 inch long lower cart plate mounts four self aligning roller bearings and two cam followers 
which run in grooves in the roller plate of the RORO support structure.   The cart plate – 
roller bearing configuration defines a 3/16” gap between the E-dump plug and the hole in the 
Support structure. 
 
Steel plates are stacked on the cart plate in such a fashion as to define the 5 degree e-beam 
pass hole. The outer most plates extend into the E-pit and provide mounting for the electron 
dump. A cover plate is added to the top of this plate stack to define a 3/16 inch gap to the top 
of the support structure hole. End plates are attached to the plate stack to complete the plug 
and provide features to secure the plug in the fully inserted and retracted positions. 
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The E-dump cooling tubes and the BTM gas line run to the outside of the E-pit in channels in 
the plug shielding stack. The channels have a transverse step to limit clear lines of sight 
through the plug. 
 
Total weight of the Plug assembly is approximately 1300 Lbf. 
 

 

 
 

Figure 4: Electron Dump Plug 
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Figure 5: E-dump Plug / Notch Hole 

6.0 E-pit bulk shielding: 
 

Bulk shielding will be loaded into the E-pit to form a rectangular cube around the E-dump. 
This cube will be installed so as to form a “doghouse” around the E-dump. With the 
completion of the installation of the bulk shielding the E-pit will be covered with a 24 inch 
thick steel lid. This lid rests on the 6 inch wide perimeter lip of the E-pit. 
 
For the bulk shielding the minimum criteria are: 
1) 60 inches steel downbeam of the E-dump (z plus, E-beam direction). 
2) 20 inches steel to either side of the E-dump. 
3) 19.5 inches steel below the E-dump. 
4) 14.75 inches above the E-dump (not including the pit lid). 
5) Forward face of  steel cube 2.5 inch in front of E-dump face (IE: 0.5 inch maximum gap 

to RORO support wall plate). 
 

 
Figure 6: 

Bulk E-pit Shielding with Conceptual Stack Pattern 
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The bulk shielding for the E-pit will be stacked out of appropriately sized steel plates. 
 
Minimum stacking criteria are: 
1) 3/16 inch maximum permissible gap at any location in the shielding stack (due to plate 

flatness / squareness tolerances). 
2) Above the E-dump, within 8 inches to either side of the dump centerline and within 20.5 

inches of the rear of the dump, a minimum of 6 inches of shielding before any seams, 
either transverse or longitudinal are allowed. 

3) To either side of the E-dump, within 4 inches above and below the dump centerline and 
within 20.5 inches of the rear of the dump, a minimum of 6 inches of shielding before any 
seams, either transverse or longitudinal are allowed. 

4) No longitudinal seams downbeam of the dump within 4 inches to either side of the dump 
centerline and above the dump centerline. 

5) No transverse seams within 20.5 inches of the rear of the dump. 
 

Longitudinal seams are those running parallel to the E-beam direction. Transverse seams are 
seams running perpendicular to the E-beam direction. 
 
The bulk pit steel will be conform to ASTM specification A36 (Standard Specification for 
Carbon Structural Steel). Per ASTM A36 the percent chemical composition is: C 0.25 - 0.29, 
Mn 0.80/1.20, P 0.04, S 0.05, Si 0.15/0.40, Fe balance. Per The American Society for Metals 
the density of ASTM A36 is 7.859 g/cc. 
 
To provide earthquake restraint to the shielding stack, where the steel is within 3 inches of the 
E-pit walls the gap to the wall will be filled with grout. Where the gap to the wall is greater 
than 3 inches the shielding stack will be earthquake restrained to the e-pit walls with an 
appropriate, approved, steel structure fabrication. 
 
The e-pit lid will consist of stacked steel plates a minimum of 1 inch thick. Any longitudinal or 
transverse seams in a given layer of this shielding will be displaced a minimum of 6 inches 
from any adjacent layer’s seams. The lid will be stacked to a minimum thickness of 24 inches. 
The entire stack will be earthquake braced to the adjacent tunnel walls in an appropriate, 
approved, manner. The uppermost layer of shielding will provide attachment features (tapped 
holes, stand mount flanges, or similar) for support and restraint of the beamline components 
which will be mounted above the E-pit. 
 

 


