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ABSTRACT

This report compares the costs of the MURA proposal accelerator,
a 15 Bev two-way radial sector type, with a similar 10 Bev machine, and
a 10 Bev one-way spiral sector accelerator,
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INTRODUCTION

This report compares the costs of the MURA proposal accelerator,
a 15 Bev two-way radial sector tvpe, with a similar 10 Bev machine, and
a 10 Bev one-way spiral sector accelerator., The Brobeck and Associates
cost analysis of the 15 Bev machine has been assumed for this comparison.
The costs of the others were then roughly estimated by comparison with the
15 Bev machine., Total machine costs are given, including experimental
areas and starting experimental equipment,

The two radial sector machines are identical in every respect save
energy and size; both are two-way and require high vacuum and efficient rf
stacking. The 10 Bev spiral machine is one-way and requires oniy a stand-
ard vacuum and a simpler rf acceleration procedure.

Table I is a summary of the relative costs for the three accelerators.
Table II lists the major design parameters assumed or computed. Table III
lists the cost dependences assumed in making tne comparison. In the table
the dependence is usuaily expressed in terms of the ratio of machine radii,
R. The 10 Bev Mark I costs were obtained directly from the 15 Bev Mark I
Brobeck estimates; the 10 Bev Mark V costs were then obtained from the

10 Bev Mark I results.
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TABLE I
Summary

FFAG Accelerator Cost Estimate Comparison (in thousands)

15 Bev 10 Bev 10 Bev
Mark I Mark 1 Mark V
Two=-way Two-way One-way
A, Site, Utilities, DC Supplies, Brobeck
Buildings and Tunnels Esvimate
Engineering, Design & Supervision $ 2,517 $ 1,250 $ 980
Site Development 435 300 120
Plant Utilities 973 670 420
Accelerator Utiiities 8, 745 3,940 3.130
Accelerator Tunne! & Beam Vaults 19,635 9, 391 6,877
Buildings 3 382 2,660 2,660
Magnet and RF System DC Power 10, 835 5,020 4,035

$ 46, 722 $ 23, 231 $ 18, 222

B. Acceierater Construction

Engineering Design & Supervision $ 17,800 $ 3,420 $ 2 500
Magnet Core 31, 340 10 330 9, 300
Magnet Coils 24 051 11,100 9, 450
Magnet Accessor:es & Miscellaneous 2,584 2,060 830
Vacuum Tanks & Accessories 12,807 6.090 2,350
Vacuum Pumping System 1,753 840 450
Injector 2. 212 2.212 2,212
Radio Frequency Svstem 12,615 6, 000 3, 260
Auxiliary Magnets & Power Supplies 2,211 1,050 1,050
Instruments and Controls 671 : 463 290

$ 986 454 $ 43,565 $ 31,632

C. Accelerator Development $ 13,160 $ 9 000 $ 6,750
Total 1 $158. 336 $ 75,796 $ 56,604

FD, Project Administration & Services $ 2.90C $ 1.390 $ 1,035
E. Construction Management $ 3,708 $ 1,780 $ 1,330
F. Research and Operating Equipmen: $ 9 200 $ 4. 370 $ 4,370
Total 2 $174, 144 $ 83,336 $ 63,339

G. Escalation $ 26,619 $ 12.700 $ 9,670
H. Contingency $ 24,21z $ 11 620 $ 8 840
d Eee— o — e o ———— b

GRAND TOTAL $225.075 $107, 656 $ 81, 849
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TABLE II

Machine Parameters

15 Bev Mark [
Two-way

180 meters
5.8

17,000 gauss
62

212

1.3x 1073
1,0x 1073

15 cm

50 Mev

50

.0187

3. 35 meters
4,9 meters

6C, 100 tons
270 a/cm?
3.000 tons
45 MW

9 MW

10 Bev Mark I

Two-way

124 meters
6.0

17, 500

62

212

™

24.75

1.5 % 10”3
1.0 x 10”3

15 cm

50 Mev

35

.0169

2,03 m
3.25 m

20, 000 ton
270 a/cm?
1,330 tons
20 MW
4,3 MW
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10 Bev Mark V
One-way
50 meters
2.0
14, 400

30
53

.1

1.05 meier

8.4

1.0 x 10”3
0.7x 10”3

15 cm

50 Mev

. 068

3.4 m
4 m

13, 300 tons
270 a/cm2

1.140 tons
17 MW
2.3 MW
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TABLE III

FFAG Accelerator Cost Estimate Comparison
Including Assumed Dependences

10 Bev Mark I

Site, Utilities, DC Supplies,
Buildings and Tunnels

Engineering, Design & Supervision
Site Development
Plant Utilities
Accelerator Utilities
Accelerator Tunnel & Beam Vaults
Excavation - Earth
Excavation - Rock
Tunnel, Including Foundations
Colliding Beam Vaults (2)
Single Beam Vaults (4)
Cranes
Service Area
Injector Area
Shielding - Concrete
Shielding - Earth

Bulldings

Magnet and RF System DC Power
Magnet DC Power Supply & Distribution
High Voltage DC Power Supply &
Distribution for RF System

Experimental & Auxiliary Magnet Power
Supply

15 Bev Mark I
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10 Bev Mark V

Two-way Two-way One-way
(Brobeck Dependence Dependence
Estimate) (Relative to (Relative to
15 Bev MarkI 10 Bev Mark I
, 124 50 ‘
Cost Ra—— = .69) Cost R= =.403) Cost
180 124

$ 2,517 Restof A $ 1,250 Rest of A § 980
435 R 300 R 120
973 R 670 ri/2 420
8,745 24.3/54(1) 3,940 19,3/24.3 3,130
209 R2 99 %R‘Z) 53
754 R2 360 gR 192
4, 450 R2 2,110 %R 1,120

2,761 R2 1,310 0 0
5,142 R2 2, 440 1 2, 440
2, 547 R2 1,210 1 1,210
263 R2 125 1 125
147 1 147 1 147
2,814 R2 1,330 1 1,330
548 R2 260 1 260
3, 582 R 2, 660 1 2, 660
5,653 Tons Cul330 2,500 TonsCull40 9,120

3000 1330

2,550 R2 1,270 %R 665
2, 632 R2 1,250 1 1,250
46,722 —23,23T 18,222



TABLE III (Cotitinued)

15 Bev Mark I

10 Bav Mark [

» »
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10 Bev Mark V

Two-way Two=-way One-way
3. Accelerator Construction Cost Dependence Cost Dependence Cost
Engineering, Design & Supervision $ 7,800 Rest of B $ 3,420 Restof B $ 2,500
Magnet Core 31, 340 R3=20,000¢33 19 330 13,300 9, 300
60,100
Magnet Coils 24, 051 ? R=l§_3.2 11,100 HﬂTonS Cu 9,450
3 3000 1330
Tons Cu
Magnet Accessories & Miscellaneous 2,984 R 2,060 R 830
Vacuum Tarks & Accessories 1%, 807 R2 £, 090 .g.R X ,72‘6) 2,350
Vacuum Pimping System 1,763 R2 840 g, R 450
Injector 2,212 1 2,212 1 2,212
Radio Frequency System 19 515 R2 i, 000 4R 3,200
Auxiliary Magnets & Power Supplies 2,211 R2 1,050 1 1,050
Instruments and Conirols 671 R 463 Rl/2 290
98, 454 43, 565 31,632
C. Accelerator Development 13,160 R 9, 080 :- {7) 6,750
——— e 4 —
Total 1 158,336 75,796 56,604
D. Project Adminigtration & Services 2,900 Ratic of D 1,340 Ratio of D 1,035
to Total 1 to Tetal 1
E. Constructi re Ratio of E ! Ratio of F .
onstruction Managen:ent 3,708 1o Total 1 , 780 o oo 1 i,330
F. Resecarch & Operating Equipment 4,200 R2 4,370 1 1,370
Total 2 174,144 83, 2136 " 53,339
G. Escalation 26, 619 Ratio of G 12. 700 Ratio of G 9, 670
to Total 2 ’ to Total 2
H. Contingenc : Ratio of H ae Ratio of H
7 Contingency 24,312 10 Total 2 11,8620 to Total 2 8,840
GRAND TOTAL $225, 075 $107, 656 $ 81,849

Footnotes as follows: (1) ~spower ratio, (2) 4/3 from A‘PV/AI"I & 4/3,

(4) Tons at $700/ton,

(7) No high vacuum,easier RF,

(5) 2/3 from winding in three magnet units,

(3) Iron at $520/ton,

(6) No inner liner for high vacuum,
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TABLE IV
BEAM ¢ URRENT ESTIMATES FOR THREE FraG ACCELERATORS
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