Cast Eouation for 15 Bav Accolerator

Minimum coat of a linear acceleraior of fixed energy resulis whee
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the cost of thope items of eguipment and services vhish periain o

accelerator length and those which pertain 4o radis frequency power

are wade equal. In additiom, there are other itews of cost whish do
not logically beloung to either of the above caltegorizs but which may

be considered a3 fized costa for a giwén instelletion and for fixed

energy, Ione latier include rescorch facilitiea and resenrch oporow-
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ting coets {distinet from machine operaiing costs), sile developmend,

general service buildings, miscellenccus equipmend itewn, sdminizirs-

tives costs, ebe, In comparing cozts im the first twoe calsgories
note that lengih-related cosia are predomimend during the inmidisl

struction pericd while power-related coests are predomiment 4

g
253

ring th

we

PO

eperational period. An operating peried of 10 years has heon used ia

thisz anslysias as reprosentotive of the useful life of the acselarals

If a longer period were used the oplimum lemgih of tho wechine would

become Romger and tha r.f.

pover vequiremenis would by wedused hy a

o

factor proportional to the sgquare reed of ithe designated uwzeful life,

, The total cost of the

sigr
propesed meceiﬁyatﬂ?iib

inslading sonsbrog~

tion costs and 1D years opevating cost ds 5258 wmillisn {excluding 518

million R & D, oog%s), These costs mey be. divided imts & calegorien

as follows: {sec detailed
Langth proporiio
Power proporbélen

Fized costs {ine
conta)

2

gozt breakdown atloched)

aal sosda: 380 milison
2l cosisz 53
luding vasearch 182
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1) Construstion costs have been %aken frem the A.E.C. Construstiom

Projeci Dats Sheets,
from the originel Stan
$15 willion samually.

Operating end ressarch costs have been ltakes

ford Propesal budl medified mo as to total

"



The previcusly wenitioned iotel coast may alze be given by the folluvimg
equations 2

C e .005L + ,221 N +182
vhere C o cest in miliioms ef dellars
L = aceslerator length im feed
N = number of klvetrors
From the above eguaition we have ca;amiate& total costs for soveral
sombinations of L amd ¥ glwing the same totel energy of 15 Bew. These
are given in the fellowing table: |

L i C
10,000 240 255
5,000 430 283

20,000 120 298.5

Wo find that L = 10,300 feot and N = 233 kiystrons resuld iz minimum cosis
at 15 Bev energy. Sizge the sost eqma%ﬁsﬂ eurve is quite flod im Lhe re-~
gion eof minimum seat,,ﬁkérﬁ iz nagligible difference im cost belwmen ihe
L = 10,000 and L = 10,300 fect casen,

T

2) This equoticn is based upem am ascelerator length of 10,000 fest eud
& total of 240 klyatroms. The eneprgy i2 ozsumed Fized ot 1 ¢
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Ao Comstrneiion Costn

Length Prop, Power Frop. Fixed Cosis

iines

Substadion & a.s. feedars

Yard eleectriec work
Water supply & storags
Copling water

Severs & dreins

Adr. Cond, in tuonels
Misc, yard uiilitiecs

£ 4 Tunnels
€ B Accel, Tesd secition

Apcel, power components
Agcel . proper
Klystrons

18,764,600

1,393,900
1,134,000
34,300

1,154,000

355,500

5,007,000

1,880,000

Ltem conts eogtha
C 1 Iwprovements to Lond 1,558,000
C 2 Buildings
General services 154,000
Klystron Lakoratory 592,060
Administration 529,060
Eag. and science 240,000
Accel. shops & storage 620,000
Avditoriun 88,000
Cafeteria 585,000
Fire Station 12,000
(mard housos 19,000
End station &,500,000
End stadtion lab, & office 20,000
Agcelorstor cenbrel 150,000
D.C. generator 273,000
Shielding 1,840,000
C 3 Utilitien
Poeific Gas & Eleetiric 144,000 886,000

2,880,900
2,180,030

83,700
2,140,500

115,000



: Length Prop, Power FProp. Pized Coots
Item costs caats
Beam switchyard & End . 881,000
Station
Control & Instr, for Aescel.
Consoles & wiring 365,667 363,687 385,668
R.F. system 589,500 529,506
Trigger aystem 25,000 25,000
Infl, & Defl. systen 832,000 '
Auz. systems 213,000
Vac. gauges , 884,000 ,
Comm, & sigpals 51,000 51,606 ‘
Other conirsls & Instw. 401,383 441,338 461,334
6 Equipment \
Resesrch eguipsent 4,608,000
Kiystron lab 480,000
Aceal. Fab, eguip. 684,060
Hawling & hamdling eguip.
End Statiom, etlc. 377,000
JAceel. Lab. & shops 21,000
Tupmel &tramspeoriatien | 40,000
Tunzel monerails 192,009
. feucks, fork 1ifis 85,000
Tunnel elevator AT,050
Cars ‘ 15,000
Furviture, stoerage & 476,000
office » _
Misc. equip, items S e 22712,000
TOTAL CONSTRUCTION COSTS 20,188,460 18,718,306 30,740,700
Eng., deriga, 7,680,000
Ingpection 28,348,700
Beealation ond eontingeney facthors §%£§¥“ = 1,878

Coate after application pf'aac&nmﬁicm end condbingency:
Eng., Design and Inspectiem $38.5 M 2317.5 M §40.0 B



cogls sosta
1. Machime Operatiom & Maintemance
8., Klystrons 13,500,000
b, Accelerator operators |
Machinists & Erazewrs 13,008,000
Aecalerntor Technicianz ., _
., FPower for Kly. Med. A 12,800,000
d. Otber materiala & 11,500,000 11,5800 007
zymimand
2. Ressarch 35,000,009
3. Lurge Research Equipment 28,000,080
4. Cuepital Improvements 15,000,050
5. Adm, & Geperal Services N , 15,000,080
TOTAL 19 yr. Oper, & Res, 11,500,000 35,500,000 103,000,060
ait COns G, 38,500,000 13.500,600 _48.000,000
TOTAL COSTS 55,000,000 83,000,000 182,000,000

Langth Prop.
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