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Project Objective:

The purpose of this project is to provide a new experimenta facility and beam line and
undertake accelerator modifications required to take advantage of heawy-ion beams from
the Brookhaven AGS Boogter accelerator for radiation effects studies of importance for
the NASA Space Program.

Heavy ions will originate in the Brookhaven MP-6 tandem accelerator and be transported
to the Booster synchrotron for acceleration to the required energies.

Concurrent operation of the Booster for space radiation research and other kinds of
research agpplications will be achieved by utilizing independent tandem injectors.  The
beam species and energy for both applications will be independent. Beams from ether
Tandem will be switched into the common injection line. At the Booster a new dow
extraction sydem will be implemented which will require extensve accderaor
modifications and rearrangements. A new beam line and tunnd exclosure will be built to
trangport the extracted beam to the experimentd facility. Uniform beam intengties will
be provided over rectangular areas ranging in Sze from about 1 cm to about 20 cm.

Other exiging ondgte fadlities, such as the medicd Depatment's extensve animd
handling inddlaions will aso be utilized. Dosmetry and local access control will be
provided through alocd facility control room.

The conventiond facilities to be condructed for the Boodster Applications Facility will
provide experimentd space and support facilities. A labyrinth connects the experimenta
area with the laboratory support building. The target room is provided with a concrete
beam stop imbedded in the back wal. The entire facility is shielded by 15 £et of earth
equivaent shielding over the top of the target rooms and transport lines. The |aboratory
building contains support laboratories, including temporary biologicd specimen  holding
and preparation areas, as well as radiologica |aboratories for work with cdl cultures and
tissues. Also included are a dosmetry control room, a mechanical service equipment
area and rooms for radioactive storage and miscellaneous items.

Power supplies for the beam trangport magnets and various other equipment will be
located in a power supply building, a pre-engineered sted frame congtruction.

The funds requested will aso provide for gpares and facility commissioning.
Technical Approach Changes:
No change.

Project Head’s Summary Assessment:

Last Month ThisMonth
Cost: satisfactory satisfactory
Schedule satidfactory satifactory
Technica satisfactory satisfactory

Overdl satisfactory satisfactory



Commissoning of the Negative lon Injector (NIl) and the by-pass beam line continued

this reporting period.

W.B.S. 1.0 BAF Congruction Summary

Progress continues on the conventiona congtruction design package, Booster Modifica-

tions and Beam Line desgn.

W.B.S. 1.1 Conventional Construction

The gtatus of conventiond congruction is as follows,

Task Desgn Status | Expected Design Completion Date
1. Experimenta Support Building 958 95% 6/9/00
2. Target Building & Labyrinth Bldg. 956 75% 6/30/00
3. Beam Tunnd Bldg. 956 50% 6/30/00
4. Access Alcove 80% 6/16/00
5. Power Supply Building 957 50% 6/30/00
6. Site Work-Road, Fencing, Ret. Walls 80% 6/23/00
7. Site Utilities 60% 6/30/00
8. Earth Shidding & Liner 95% 6/12/00
9. Design Package out for Comment 7/15/00
10.Design Package to DCP 7/15/00
W.B.S.1.2 Booster Modifications:
1.2.1 New Extraction Equipment
% Complete To Shops
1.2.1.1 Thin Septum
Engineering 10
Desgn 0
Fabrication - 09/30/00
1.2.1.2 Thick Septum
Engineering 100
Desgn 100
Fabrication
Long lead items 0 03/30/00
Baance - 07/31/00
1.2.1.3 Foil Stripper Assembly
Enginesring 100
Desgn 100
Fabrication
Vacuum box 50 01/10/00
Baance - 05/30/00




1.2.2 Power Supplies
Design work continued on the power supplies for the septa magnets and the buss
work for the D6 septum. Design of the active filter system for the “ spill servo”
was started.

1.2.3 Equipment Modification

% Complete To Shops
1.2.3.2.1 Move D6 Beam Dump & WCM
Enginering 100
Desgn 100
Fabrication 100 11/10/99
1.2.3.2.2 New WCM
Engineering 100
Desgn 100
Fabrication 10 04/07/00
1.2.3.3D3IPM & Beam Dump Kicker
Enginesring 90
Dedgn 50
Fabrication - 08/31/00

W.B.S. 1.3 Beam Trangport System

1.3.1 Magnets

We had separate design reviews for the trim magnets (8) and the octupole magnets (2) in
the beam line. The trim magnets, labded 9x14D18, provide an integrd fidd of 37.2 kG-
inch a a current of 460A. The magnet can be operated up to a current of 750A. The field
integral of the octupoles is 162.733 kG-inch at a radius of 4", close to the pole tips, a a
current of 2000A. The maximum operating current is 2300A. Both magnet designs were
approved by the review committees.

The design of a par of trims with ar-cooled coils to be ingdled in the Booster tunnel has
started. These magnets have been alded to ad the steering of the beam into the center of
the firs quadrupole magnet in the beam line which is aout 18m downsream of the
extraction point.

1.3.2 Power Supplies
Deveopment of the power supply specifications continued this month.
1.3.3 Vacuum System

The front end of the transport line was rearranged in order to fit two trim magnets in the
line.  The trim magnets need to be as fa updream as possble to optimize beam
parameters and keep the ide in the Boogter ring clear of any support stands bolted to the
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floor. The chambers just before the penetration wall are also being rearranged to keep the
ide dear. Keeping the ide dear of any beam components will dlow the vacuum pipe
across the ide to be removed very quickly by using two quick disconnect clamps should a
large piece of equipment need to be moved in the Booster ring. Quotations were received
for other vacuum vaves required in the trangport line and a purchase order is being
generated.

1.3.4 Instrumentation
The following have been accomplished for this reporting period:

- Further development of the mechanica vacuum enclosure for the plunging
devices.

- Investigation and design of anew I/F converter.

- Progress on the spill servo detector approach.

- Preparation for the Preliminary Design Review.

- Progressin the actud device location with respect to magnets and vacuum
sysems.

- Communication with LBL concerning data transfer and dosimetry performance

issues.

W.B.S.1.4  Controlsand Personnd Safety System
141 Controls

Commissoning of the MP6 Bypass beamline began this month. Beam hap daa
acquistion was debugged and software was completed for Faraday cups and beam
transformers and testing with beam was begun. Trim magnet power supply software was
aso completed.

Prototypes of the redesigned V197 and V198 timing boards were on order. The Event
Link input modules (V1010) were being built. Proposds were solicited for “build to
print” Waveform Generator (V115) modules for magnet power supply and rf control.

A preiminary desgn review of the pill sarvo system led to severd decisons on controls
components needed, but further evolution of the sysem design may lead to additiond
controls requirements.

1.4.2 Peasonnd Safety Sysem

The cabinets for the supervisory eectronics were received this month.  Electricians have
dated to ingdl AC power and cable trays to these cabinets in building 911B. The
design of the gate Satus box has started

W.B.S. 1.5, Expeimental Area Outfittng

151 Dosmetry Control

In the past month, the find system configuration has settled down and was defined with
consultation from the users and BNL personnel.
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The basdline system now has 80% more dosmetry channds than origindly planned. We
bdieve this is within reach by dropping some other unneeded items that were in the
origind budget. We dso hope to save some money on the range shifter by building a
Binary Filter rather than aWater Column. Asit turns out, a Binary Filter ismore
appropriate for this project.

The dosmetry configuration now has:
2 calibration chambers
3 chambers with 2 collection foils each

1 foil has 8 rings cut into quadrants 32 channels
1 foil has 1 smdl 1cm diameter eement in the center
and 1 ement covering everything else out to 32cm

1“256" chamber with 2 collection foils

1 foil has 16x16 dements 256 channels

15x 1.5cmeements 24 x 24 cm tota

1 foil has a square the same size as dl 256 on the
other foil and a square perimeter out to 32cm.

This gives a check against the sum of the 256. And an additional dose for the remainder
of thefidd.

In addition we will build a set of foils with 256 channds (16x16) but with 0.5x 0.5 cm
dements 8x8cm totd. Unfortunately the small size means tha the beam smulation
aspect of the smal chamber must be done at the connectors rather than at the detection
elements.

Building the extrafoils now is cost effective. In the future the smal 256 chamber can be
built into a complete system.

Generad design has begun on severd itemsto validate the overal system design. Detailed
design is beginning on the Recydling Integrator system and ion chambers.

The programs to load the channd table load are over 90% complete. Meanwhile, a art

has been made on the demand scding system described in Chapter 6 of the detalled
design document, and on the display system.

1.5.2 Support Rooms Genera
No change.
1.5.3 Support Room A

No change.



1.5.4 Support Room B
No change.

W.B.S. 1.6 LongTerm Support Lab

By the end of May we rave received 60% of the equipment ordered. We have started the
refurbishment of the tissue culture room (painting). By the end of June we edtimate that
the two new upgraded rooms will be ready for users.

W.B.S. 1.7 Installation and Services

1.7.1 Electric Power Digtribution

No change.

1.7.2 Equipment Cooling Water

The pumping room drawings are nearing completion and consst of :
a.  All pump room equipment in the Bldg #957 .

b. Power Supply piping under ground to Bldg #931. (Exigting equipment building.)
c. Power Supply piping to power supply areain #957.

d. Magnet cooling piping out of pump room.

The Power Supply pump sdlection is being reviewed.

The preliminary Piping Specification is being prepared

1.7.2 Ingdldion

No change.

W.B.S. 1.8 Project Services

1.8.1 Project Management

Design work on W.B.S. 1.21.1, Thin Septum Magnet, has been delayed because of
resource avallability. The design is now expected to be completed on 9/30/00. This will
cause a shift in the Booser modification design complete milestone from 6/30/00 to
9/30/00. This will 4ill dlow ingdlaion of the thin septum magnet in the FY2001
shutdown with no impact on the project completion date.

In order to proceed with the start of congtruction on the conventiona facilities this fall, t
has been decided to re-route the existing road in the BAF area during this summer.

1.8.2 Fiscd

No change.



1.8.3 Quadlity Assurance

No change.

1.8.4 Environment, Safety and Hedth

No change.

4) Open Items:

The beam line modeling induding fidd errors in the magnets has been completed. It has dso
been determined that the planned beam line instrumentation is sufficent to commisson the

beam line. These two actions bring to 9 out of 26 action items closed.

5) Summary Status Assessment and For ecast

a) Hnancd Status

A totad of $5,366,303 was costed or obligated of the $11,450,000 available. Costs
represented $3,826,982 and open commitments stood at $1,539,321. The Project Total
Estimated Cost (TEC) is $30,507,000. The Total Project Cost (TPC) is at $33,100,000.

b)

<)
d)

Table 1l shows detailed expenses and commitments.

Table Il shows projected project spending profile.

Schedule Status

Milestones completed

Title| Start

Booster Modification Start
Titlell Start

Titlel Complete

Conventiond CongtructionStart
Boogter Penetration Complete

Milestones Upcoming

Title 1l Complete
Booster Mod. Design-Complete

e) Basdine Change proposas— None.

Badine

11/01/98
04/01/99
04/01/99
06/31/99
08/15/99
10/15/99

Badine

06/30/00
06/30/00

Actud

11/01/98
04/01/99
04/01/99
06/31/99
08/15/99
10/29/99

Forecast

06/30/00
09/30/00



6) Perfor mance Analysis. — method to be determined.

Tablel

BAF Project Milestones

Project Start

Title| Start (Prdliminary Design)

Booster Modification Design Start

Title Il Start (Final Design)

Titlel Complete

Conventiona Congtruction Start

Booster Penetration Complete

Title 1l Complete

Boogter Modifications Design Complete
Beam Transport System Design Complete
Safety Analysis document (SAD) Complete
Conventiona Congtruction Complete

Booster Modifications Ingalation Complete
Beam Trangportation System Ingtdlation Complete
Experimenta Equipment Ingdlation Complete
Project Complete

10/01/98
11/01/98
04/01/99
04/01/99
06/31/99
08/15/99
10/15/99
06/30/00
09/30/00
09/30/00
09/30/01
09/30/01
10/30/01
04/30/02
06/03/02
09/30/02



Booster Applications Facility
Master Milestone Schedule

FY 1998 Fy 1883 FY2000
IM[J]J]A 'so[n[o[J]F[M[A[M[J]4 J'ASDND...H-M

Booster v q'.lum'lmeninl Asﬁusrncnt |

| .
Applications %7 Finding Of No Sdﬂfmunt Impoct {thﬁl} | . SAD Complete
Facllity ‘?Pro,ect Stert

el _'szw_ ' Fw:ﬁ — T

i Tite | & I e 1| . ' @| ' | _
Conventional L‘Em% e I mlud | '

PS5 |8ldg. TupnelSph énnl.r&ntiu-.:‘-ui
Construction Start Ba sltr Peretration Shart  Complete B.LD. B.0. B.0. Constructipn

Lm;ruclumv | i

tart Bq:.:)s ar H{:u:l ( ) | [ B | |
Booster %I : I I

Modifications ' Fabrlcation ;.7 Booster Modification Installutnnﬂl
I::l-l— Installgtion — =

Y |
| Beam Transport ] T P ,
S:'I’Stﬁm | Fabxiciion I — Installabien | | '
Controls T d |
Fabrication | 1
| & Safety System . i Instalian !

Experimental E Design | —+ 1_1
Area Qutfitting |_Fabricplicn .

Services Fabrigotion

| Commissioning |

* Milestones are for tosk completion unless otherwise noted.




1.1 Conventional Construction

1.2 Booster Modifications

1.3 Beam Transport System

1.4 Controls & Personnel Safety System
15 Exp. Area Ouitfitting

1.6 Long Term Support Lab

1.7 Installation & Services

1.8 Project Services

Spares
1 BAF Construction

Budget

3,876,000
2,200,000
1,720,000
454,000
1,220,000
350,000
383,000
1,097,000
150,000
11,450,000

TABLEII

BOOSTER APPLICATIONSFACILITY (BAF)
EXPENSE and COMMITMENTS

EXPENSES

Sdary & Wage Other

Labor
70,610 262,080
526,396 128,505
338,830 357
170,229 0
0 0
218,637 0
371,979 0
1,696,681 390,942

Asof May 31, 2000

Materid

&

Contracts

10

321,673
80,813
67,128
52,962

182,885
74571
19,107
20,016

819,155

Overhead

146,845
154,179
76,666
44,962
10,000
17,770
44,223
425,559

920,204

TOTAL
EXPENSES

801,208
889,893
482,981
268,153
192,885
92,341
281,967
817,554

0
3,826,982

COMMIT.

92,393
114,105
71,008
11,578
1,007,115
175,053
45,870
4,500
17,609
1,539,321

TOTAL
EXP. &
COMMIT

893,601
1,003,998
554,079

279,731
1,200,000
267,394
327,837
822,04
17,609
5,366,303

BALANCE
AVAILABLE

2,982,399
1,196,002
1,165,921
174,269
20,000
82,606
55,163
274,946
132,391
6,083,697



TABLE 111
BOOSTER APPLICATIONS FACILITY (BAF)

COST ESTIMATE
Spending Profile

($in Thousands)
TOTAL FY 19938 FY 1999 FY 2000 FY 2001 FY 2002

1.1 Conventional Construction 4,092 202 83 2,882 925 0
1.2 Booster Modifications 3,810 219 1,765 1435 391
1.3 Beam Transport System 4478 14 1,391 2,086 957
1.4 Controls & Personnel Safety System 1,236 33 401 539 263
15 Exp. Area Ouitfitting 2,710 0 1,042 1,169 499
1.6 Long Term Support Lab 351 295 56 0
17 Installation & Services 1,708 7 379 585 737
1.8 Project Services 1,182 9 486 347 253
19,567 202 482 8,641 7,142 3,100
Contingency 3,799 37 0 823 1,978 %1
23,366 239 482 9,464 9,120 4,061
Overhead 4,779 52 100 1934 1,863 829
1 BAF Construction (FY 98 $) 28,145 291 582 11,397 10,985 4,889
Escalation 1,368 0 0 854 515
Full Cost Recovery @ 3% 99 9 18 353 367 247
1 (TEC) BAF Construction (BA AY %) 30,507 300 600 11,750 12204 5,653
Spares 1,29 150 296 848
Commissioning 1,299 1,299
1(TPC) Total Project Cost (BA AY $) 33,100 300 600 11,900 12,500 7,800
1(TPC) BAF Congtruction (BOAY $) 33,100 300 600 6,000 16,000 10,200
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