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CRITIQUE OF PEP INTERACTION BUILDING DESIGN 

SUMMARY 

Ibis note reviews the design of the interaction region 2, 8 and 12 

buildings from the viewpoint of shielding adequacy, available space and 

amenities provided. 

Conclusions are drawn that the present deBign is not the best way to 

satisfy the requirements. 

An alternative design is proposed which, it is claimed, Is a better 

solution to the problems without an increase in cost. 

SHIELDING DESIGN OF PEP INTERACTION REGIONS 

The presently envisaged shield configuration of these areas is de

scribed In PEP News of January 1976 and depicted in the sketch therein 

of Region 12. 

We assume that the major determinants of the shielding design as 

it affects the design of the interaction region are as follows; 

1) The Interaction region building provides covered space with good 

crane coverage for assembly of experiments. This area must be ac

cessible under all condition? of ring operations. The acceptable 

dose rates in this area are: 

a) Long term average: 1.5 rem/year 
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b) Maximum dose rate during any reasonably expected mode of operation: 

This number Is ill-defined, but precedent at SLAC suggests that a 

figure of 50 mrem/hour way be used. 

c) Maximum dose rate In worst conceivable accident: 25 rem/hour. 

2} The dose at the site boundary shall not exceed 5 mrem/year. 

3) The design shall lend Itself to future adaption to a proton-electron 

ring. 

by inspection, we conclude that criteria 1(b) and/or (c) are determin

ants, and that the maximum dose rates occur In (b) under conditions where 

the normal e injection current targets entirely in one interaction region 

(as, for example, a closed vacuum valve). 
SLAC 1B9 page 125 defines the normal maximum injection current as 

9 _ 
1.3 x 10 e per pulse and the rep rate as 360 pps. 

1.3 x 10 9 e~/pulse - 1.3 x 10 9 x 360 x 3600 «"/hour 

• 1.7* 1 0 1 5 e"7hour. 

The configuration shown in PEP News has 1 m concrete, at 8 m from 

beam line, to shield assembly area. ?able I in PEP 106 gives the shielded 

dose of photons (which should be divided by 20, since 95Z of the dose shown 

is low energy electrons - Jenkins, private communication). 

Photon dose after 8 m and 90 cm concrete 
1.4 x 10" 1 x 1.7 x 1 0 1 5 .. « r= rem/hour 

1 0 " x 20 

• 1.15 rem/hour 

Neutron dose is entirely dominated by the over the shield scattered dose. 

Jenkins (PTM 23) gives this as 

119 x 10" 3 rem/10 1 3 e" 
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So dose rate with injected e~ beam targeting in I.R, 

D . 1.7 x 1 0 1 5 x 119 x 10~ 3 

a " 1 013 

• 1,7 i 119 x 10" rem/hour 

» 20.5 ran/hour 

Thus, with the current shielding design the total dose rate If the in

jected bean targets entirely in one interaction region 

D "21.65 rem/hcur 

Conclusion: Roof shielding must be added to attenuate the neutron flux 

by 
» x 10~ 3 . 1 2 1 0 - 3 
21,65 - . * X U 

Side shielding must be added to attenuate the photon flux by 

2\*£~3 - 2.ia x iQ-2 

Jenkins estimates that the additional shield required is about 1 m 

concrete overhead and 1 m added to the vail. 

The satisfaction of criteria (c) is more judgmental. The linac 
_ 3 

has the capability of delivering e currents which are 10 more than 

the normal PEP injection currents. There is no presently accepted 

method of Interlocking the linac to make it impossible to deliver such 

power Co PEP. Until a proposal has been accepted by the radiation 

safety committee with some set of cascaded average current monitors or 

other power detecting devices, the design current for the maximum con

ceivable accident must remain conjectural. However, it may be noted 

that if criteria 1(b) is satisfied, then criteria 1(c) is simultaneous

ly satisfied for currents up to 500 times the normal injected current. 
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That Is to say: If the shielding vere increased by a further factor of 
2 the worst conceivable accident case would be satisfied without any in
terlocking of the linac. 

We believe that calculation will show that if shielding Is added, 
as recommended, to satisfy criterion 1(b), that criterion (2) will sim
ultaneously be satisfied. 

With regard to criterion (3) above; the present shielding design 
for the proton ring calls for Ma» of dirt to be added to the roof of 
the interaction region buildings when the proton ring begins operation. 
It must be pointed out that this design envisages that the I.R. build
ings are no longer available for occupancy as staging areas, since the 
shielding is external to the building. He believe that this situation 
is not acceptable, and that the present building design is an inappro
priate solution to the future shielding problem of the proton ring. At 
s lower initial cost, and probably no higher future cost the I.R. can 
be shielded locally and preserve the building for use as an assembly 
area. 
AVAILABLE AREA OF I.R. BUILDINGS 

In order to evaluate the usefulness of the I.R. building design, 
we can compare the space available with the needs of a typical detector. 
The best known system which is planned to be installed at PEP is the 
SPEAR MARK II detector. We compare the known space required for this 
detector and associated systems with the Bpace available in I.R.'s 2, S 
and 12. The SPEAR MARK II detector appears not to be an extreme case 
but to be fairly representative of the size and complexity of future 
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detectors. 

We start with the following assumptions. 

a) The detector must be able to be rolled clear of the beam line for 

repairs and the shield wall replaced without displacing the asso

ciated systems (electronics, gas handling, cryogenics). 

b) The "local" electronics needs will be the sane as planned for the 

SPEAK MARK II installation. 

c) The shielding wall begins at 6 n from the beam line and la 2 m 

thick. 

There is then the following floor area remaining outside the 

shield. 

Region Area Remaining/ 
Sq. m 

2 80 
B 240 

12 180 

We assume that, in each case, an area 10 x 10 meters is required 

outside the shield to work on the detector when removed from the beam 

line. 

Thus, the area left for local electronics, gas handling, loading 

area, work areas, etc., la as follows: 

Region Area Remaining 
Sq. m 

2 (20) 
8 140 
12 80 

The SPEAR HARK II detector has the following other space needs in the 
I.R. building. 
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Space Sq. m 
1) Local Electronics 

44 racks 60 
2) Cryogenic system 15 
3) Gas handling system H) 

Total 85 

From this it can be seen that only Region 8 can possibly accommo

date this detector, and when allowance is made for cable systems, spark 

chamber pulsers, shielding access doors and loading dock space, even 

this region is only barely adequate. 

COUNTING BOUSE SPACE 

The SPEAR HARK II detector may be expected to require 150 sq. 

Deters of counting house space, including allowance for a computer. 

With allowance for parasitic experiments in the I.R., toilets, office 

and equipment space, the total building area should be ̂ 200 sq, meters. 

The allowed space In the design report {Figs. 60, 61, 64) appears to be 

about 75 sq. meters. 

GENERAL COHVEMIEMCS 

Yard Level 

The proposed design which calls for a yard level which is several 

meters above the elevation of the Interaction Region building is highly 

objectionable. Heavy Loads up to the crane capacity of 30 tons will be 

regularly moved in and out of the I.R. building. The only feasible way 

of rigging loads of this weight into the building is to build a massive 

loading platform, capable of supporting 50 tons, within the building, 

large enough to back a trailer into the building. This platform takes, 

say, 60 sq. meters of valuable space away from the useful area. The 
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Tudor coBt estimate of $6,000 appears extremely low for this item and 
ahould probably be raised by a factor of four or sore. 

The yard area at region 8 Is i>1400 sq. meters. To excavate a 
further 2.5 meters requires 1400 x 2.5 cubic meters « 3500 cu. meters 

- 4000 cu. yards. 
Tudor uses a unit cost of $4 per cubic yard. 

Thus, total excavation cost to lower yard (each I.R.) » $16,000, 
Thus, the cost to lower the yard Is approximately equal to the reduced 
cost by eliminating the loading platform. 
SITING OF COUNTING ROOMS 

The design report shows tentative sites for the counting rooms on 
the upper level close to the I&C buildings at each I.R. We cannot find 
any argument in favor of this choice. The counting house has nc Inter
change of data with the ring I&C except one or more computer displays of 
machine status which can be carried on a single multiconductor cable. 

On the other hand, users will be required to make numerous trips 
back end forth between counting room, local electronics areas, assembly 
and teat areas in the I.R. building and the I.R. itaelf. In the present 
siting this will be an exhausting experience. 

We suggest that the counting roams would be better sited at the 
yard/I.R, level. 
DESIGN STUDY 

Given the above coiments we propose that consideration be given to 
a different design of the I.R. buildings for use in regions 2, 8, 12. 

The design would have the following features: 
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a) The building la a steel frame structure with sheet metal aiding. 

The dimensions of the I.R. Itself remain the same, being enclosed 

in concrete retaining vails to an appropriate height. 

b) The building is enlarged radially by 20 m to provide nore floor 

apace for assembly. 

c) The building height is increased to raise the crane hook height to 

9 m above the beam line to allow sufficient clearance for future 

proton shleidling. 

d) The building is extended In a direction parallel to the beam line 

on one side by 10 m to allow space for electronics and counting 

rooms contiguous to the l.R. building. This area is not covered 

by the crane. The building design allows future expansion to a 

mezzanine level for office and electronics apace. 

3) The yard level is the same as the I.R. building floor. 

COSTS 

While ve have not attempted to estimate the comparative costs of 

this design alternative, preliminary indications are that there will be 

significant savings from the elimination of the heavy concrete building 

which will be more than enough to provide the additional floor area and 

counting room space. 
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