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the second one became its coefficient of multiphl k
Abstract Using of booster allows to lower beam power to 5 MW

for thermal power of station 2 . In these works

The is discussed possibility of creation ofcyclotrons are to use as drivers. Output energy of these

transported 300 MW atomic energetical installation witt@ccelerators is supposed from 0.4 to 1 GeV. Aspiration
under-critical reactor controlled by ion rf linac. Chainfor big accelerator drivers is explained by wish to obtain
reaction is initiated by outer neutron source. Neutrorifficient energetical gain ( 30 and higher). For
may be obtained from different targets which aréransported atomic installations main factor is safety.
irradiated by intensive beam of accelerated protongheir power way be several hundreds of megawatts.
Theoretical and experimental information abouff herefore it may appears profitable that such energetical
proposed accelerator scheme and different blocks dpstallations will be controlled by compact rf linac with
given. about 500 kW power. In comparison cyclotron rf linac

has few advantages:

1 INTRODUCTION - linac permit to obtain greater average current;
- linac beam quality is better;

At present time the main problem of atomic problem of the beam extraction is absent;

energetics is safety of atomic energetical stationary andadiative congmlons are better. 44 o
transported installation. Most destroying accidents afgomparison of electron, proton and deuteron beams as

results of uncontrolled chain reactions. It take place froducers of neutrons for different targets was made in
reactiveness of critical reactor is increased because sofi& Paper [3]. For produce the same quantity of neutrons

reasons and reactor is drivenaway by instantaneof@Wer of the electron beam must be much more (
neutrons. There are two ways to prove safetfPProximately on order) then power of ion beams. On
Traditional way is multiple duplication of reactor’sOther efficiency of electron beam for energies more then

control and guard systems. It allows to lower a risk of° MeV just a litle higher then proton beam one.
wreck but not to exclude one. Second way is technicﬁabr'cat'on and exploitation of deuteron linac will be
solution which permit to exclude the driving away ofOré €xpensive then proton linac. Therefore our choice
reactor by instantaneus neutrons. This way is based @nprotoln rf linac as dr!velr. LetI.?ons;der schemehof
using of uranium fission in under-critical reactor wheré’rofn maﬁ' ?15 er!ekr]getlca ampiihier_for .r(;actor that
chain reaction is initiated by outer neutron source of°" Sh on hig -er;rlc ed uranium 235. V\Il't entlargys
nigh intensity. Accelerator of charged particles may b rowt number o neutron_s p’roduced only acce erated
used as such source. Intensive neutron flows may Bgrtlcle on the total absorption’s target are increased and

obtained by irradiation of different targets with the bearfade-Off final energy of accelerated particles against

of accelerated particles. Their energy is tens or hundre@4erage beam current is determined by allowable

MeV. Weights and sizes of such accelerators arﬁi:celerator’s clearance and accelerating structure’'s

energetical expenditure for their work give possibility t§cCePtance which permits to pass required current
realize second principle already by this time. without lost. For transported atomic station with thermal

power 300MW maximal particle’s energy 80-100 MeV

will be good practice. Coefficients of deuteron-neutron
2 REQUIREMENTS TO THE BEAM and proton-neutron conversion for 100 MeV energy are
PARAMETERS 1.02 n/d 0.92 n/p accordingly. (It is mean uranium

target). Total density of neutron flow which proves
At the last time proposals to use accelerated a%rmal working of reactor must be about *10

driver of under-critical reactor are discussed by manyeutrons/sec s Average linac current 3-5 mA is
scientists. As rule there are considered schemes with Ricording to this flow density.

accelerators [1]. Their output beam power may be

several megawatts or several tens of megawatts. Suchz KEY SYSTEMS OF ACCELERATOR
powers are need for driving of reactors with thermal

power in a few gigawatts. But there are proposals to AND WORKING MODE
lower the beam power. At the paper [2] is proposed to
use booster in the center of a big reactor. Both of Accelerator-driver must be compact enough to
reactors are under-critical. The first one is under-critica/ork with reactor inside the compartment of limited
because of small sizes and neutron surface leakage &es. Therefore our choice of working frequency is 433
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MHz. This choice proves relatively small sizes of

accelerator if to use H-cavities which are working on 5 PRELIMINARY RESEARCHES

H(TE) oscillation type. RFD is used as first stage of AND CONCLUSION

accelerator which is accelerating particles up to 2 me

and permit to capture about 100% ions into acceleration. So long as technical solutions and their

:\;és\/p'rr?pgf'?tdt tgeaicezlgrzgi?)rlsons Im:;tz Al:pa:Z 5?"'torgalization’s possibilities depend on power of atomic
! m=tu u varez yP€.iation and purpose its using principal possibility to

Instead of Alvarez here is proposed structure witE o ; :
X reate driving accelerator for transported installation of
crossed transversal holders (CTH) [4]. First of CTH; g P

” . thermal er 200-300 MW there is considere ith
cavities accelerates ions from 2 up to 10 MeV and the POW 0-300 ere | idered wi

. . . e L. FS ard limited weight, gabarites and special conditions
is used alternating phase focusing (APF). IV|0dmcat'o'Eﬁfgexploitation. Thg wo?king out and crzation of a new

.Of %TH'StrUCtl;rZ '\;chtICk? hgs focgs}ing maglnetlt(; Ie?se pe safe reactor require 10-15 years, therefore it is
INSide some ot dritt Wbes 1S used for acceleration Wolfhe ested to consider principal possibility to combine

;Otupdtong.\}\.lloo dMeE)/. Pulsed mtct)de deSt be e orking at present transported atomic station with
instéad o -mode because scatlered power 'ns'g?oton linac as demonstrative installation. In this

cavity’s walls will be too big to prove reliable thermal onnection transported station with reactor KH-3 of

regime for CW-mode. If duty circle is 0.1 wall scattere hermal power 300MW was considered. This station has
power density will be 2 W/chrand required cooling one following characteristics:

may proves. Thus main parameters of accelerator are:

particles protons thermal power ... 300 MW
energy 80...100 MeV water pressure of primary ... 15 MPa
pulse current 30...50 mA coolant
average current 3...5mA :
It is expediently to build up RF system multisectioned tc?)rz)]g?]rtact)%r?hgfrzggirryinput.“ 280°C
accelerator as separate amplificating lines. Dividing of the same on the output 320°C
RF power is made on low level. As output amplifier of productivity 500 T/hour
line may be used klystron or endotron type devices. life time (for full power) 7500 hours
There are endotron type “Kiwi” of output pulsed power minimal under-critical 204
450 kW [4] and preamplifier of output power 2 kW at depth
the Efremov Institute. Working frequency’s diapason of maximal under-critical
endotron is (4335) MHz. Using “Kiwi” construction as depth
base it is possible to achieve following parameters of under samarium and cobalt...  10%
amplifier: poisoning
output pulse power 350-400 kw Under these conditions required average current of
average power 40 kw accelerator-driver must be about 5 mA if proton energy
pulse length 600Msec

is 100 MeV. These results show possibility to create safe
atomic energetical installation with under-critical reactor

These parameters may be obtained by “Kiwi”and rf ion linac-driver. Wreks determined by

O . . oncontrolled chain reaction are excluded.
modernization. Each of resonators is feeding by two onf
endotrons. Scheme of key blocks of accelerator-driver
supposed dividing of the beam into seven ones before
injection to reactor is given on fig.1.

diapason of working frequencies 15 MHz
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Fig 1. Key blocks of accelerator-driver:
1 - injection system; 2 - RFQ; 3 - cavity of APF; 4 - magnetic lenses; 5 - 10 cavities with drift-tubes; 6 - injector’s

feeding system; 7 - RF system; 8 - output pulsed magnetic system; 9 - targets.
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